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INTRODUCTION 


The International Consultation on Urological Diseases (ICUD) is 
a non-governmental organization registered with the World 
Health Organisation (WHO). In the last ten years Consultations 
have been organised on BPH, Prostate Cancer, Urinary Stone 
Disease, Nosocomial Infections, Erectile Dysfunction and Uri- 
nary Incontinence. These consultations have looked at publi- 
shed evidence and produced recommendations at four levels; 
highly recommended, recommended, optional and not recom- 
mended. This method has been useful but the ICUD believes 
that there should be more explicit statements of the levels of 
evidence that generate the subsequent grades of recommen- 
dations. 


The Agency for Health Care Policy and Research (AHCPR) 
have used specified evidence levels to justify recommendations 
for the investigation and treatment of a variety of conditions. The 
Oxford Centre for Evidence Based Medicine have produced a 
widely accepted adaptation of the work of AHCPR. (June 5th 
2001 http://minerva.minervation .com/cebm/docs/ levels.html). 


The ICUD has examined the Oxford guidelines and discussed 
with the Oxford group their applicability to the Consultations 
organised by ICUD. It is highly desirable that the recommenda- 
tions made by the Consultations follow an accepted grading 
system supported by explicit levels of evidence. 


The ICUD proposes that future consultations should use a 
modified version of the Oxford system which can be directly 
‘mapped’ onto the Oxford system. 


1. 1st Step: Define the specific questions or statements 
that the recommendations are supposed to address. 


. 2nd Step: Analyse and rate (level of evidence) the rele- 
vant papers published in the literature. 


The analysis of the literature is an important step in prepa- 
ring recommendations and their guarantee of quality. 


2.1 What papers should be included in the analysis ? 


e Papers published, or accepted for publication in the peer 
reviewed issues of journals. 


e The committee should do its best to search for papers 
accepted for publication by the peer reviewed journals in the 
relevant field but not yet published. 


e Abstracts published in peer review journals should be identi- 
fied. If of sufficient interest the author(s) should be asked for 
full details of methodology and results. The relevant com- 
mittee members can then ‘peer review’ the data, and if the 
data confirms the details in the abstract, then that abstract 
may be included, with an explanatory footnote. This is a 
complex issue — it may actually increase publication bias as 
“uninteresting” abstracts commonly do not progress to full 
publication. 


e Papers published in non peer reviewed supplements will not 
be included. 


An exhaustive list should be obtained through: 


I. the major databases covering the last ten years (e.g. Med- 
line, Embase, Cochrane Library, Biosis, Science Citation 
Index) 


Il. the table of contents of the major journals of urology and 
other relevant journals, for the last three months, to take into 
account the possible delay in the indexation of the published 
papers in the databases. 


It is expected that the highly experienced and expert committee 
members provide additional assurance that no important study 
would be missed using this review process. 


10 


2.2 How papers are analysed ? 
Papers published in peer reviewed journals have differing qua- 
lity and level of evidence. 


Each committee will rate the included papers according to levels 
of evidence (see below). 


The level (strength) of evidence provided by an individual study 
depends on the ability of the study design to minimise the pos- 
sibility of bias and to maximise attribution. 


is influenced by: 
° the type of study 
The hierarchy of study types are: 


- Systematic reviews and meta-analysis of randomised control- 
led trials 


- Randomised controlled trials 

- Non-randomised cohort studies 
- Case control studies 

- Case series 


- Expert opinion 

° how well the study was designed and carried out 

Failure to give due attention to key aspects of study methodolo- 
gy increase the risk of bias or confounding factors, and thus 
reduces the study’s reliability. 

The use of standard check lists is recommended to insure that 
all relevant aspects are considered and that a consistent 


approach is used in the methodological assessment of the evi- 
dence. 


The objective of the check list is to give a quality rating for indi- 
vidual studies. 

° how well the study was reported 

The ICUD has adopted the CONSORT statement and its wide- 


ly accepted check list. The CONSORT statement and the 
checklist are available at http: /Awww.consort-statement.org 


2.3 How papers are rated ? 


Papers are rated following a « Level of Evidence scale ». 
ICUD has modified the Oxford Center for Evidence-Based 
Medicine levels of evidence. 


The levels of evidence scales vary between types of studies (ie 
therapy, diagnosis, differential diagnosis/symptom prevalence 
study). 


the Oxford Center for Evidence-Based Medicine Website: 
http://minerva. minervation. com/cebm /docs/ levels. html 


3. 3rd Step: Synthesis of the evidence 


After the selection of the papers and the rating of the level of 
evidence of each study, the next step is to compile a summary 
of the individual studies and the overall direction of the eviden- 
ce in an Evidence Table. 


4. 4th Step: Considered judgment (integration of individual 
clinical expertise) 


Having completed a rigorous and objective synthesis of the evi- 
dence base, the committee must then make a judgement as to 
the grade of the recommendation on the basis of this evidence. 
This requires the exercise of judgement based on clinical expe- 
rience as well as knowledge of the evidence and the methods 
used to generate it. Evidence based medicine requires the inte- 
gration of individual clinical expertise with best available exter- 
nal clinical evidence from systematic research. Without the for- 
mer, practice quickly becomes tyrannised by evidence, for even 


excellent external evidence may be inapplicable to, or inappro- 
priate for, an individual patient: without current best evidence, 
practice quickly becomes out of date. Although it is not practi- 
cal to lay our “rules” for exercising judgement, guideline deve- 
lopment groups are asked to consider the evidence in terms of 
quantity, quality, and consistency; applicability; generalisability; 
and clinical impact. 


5. 5th Step: Final Grading 


The grading of the recommendation is intended to strike an 
appropriate balance between incorporating the complexity of 
type and quality of the evidence and maintaining clarity for gui- 
deline users. 


The recommendations for grading follow the Oxford Centre for 
Evidence-Based Medicine. 


The levels of evidence shown below have again been modified 
in the light of previous consultations. There are now 4 levels of 
evidence instead of 5. 


The grades of recommendation have not been reduced and a 
“no recommendation possible” grade has been added. 


6. Levels of Evidence and Grades of Recommendation 
Therapeutic Interventions 


All interventions should be judged by the body of evidence for 
their efficacy, tolerability, safety, clinical effectiveness and cost 
effectiveness. It is accepted that at present little data exists on 
cost effectiveness for most interventions. 


6.1 Levels of Evidence 


Firstly, it should be stated that any level of evidence may be 
positive (the therapy works) or negative (the therapy doesn't 
work). A level of evidence is given to each individual study. 


e Level 1 evidence (incorporates Oxford 1a, 1b) usually 
involves meta-anaylsis of trials (RCTs) or a good quality 
randomised controlled trial, or ‘all or none’ studies in which 
no treatment is not an option, for example in vesicovaginal 
fistula. 


° Level 2 evidence (incorporates Oxford 2a, 2b and 2c) 
includes “low” quality RCT (e.g. < 80% follow up) or meta- 
analysis (with homogeneity) of good quality prospective 
‘cohort studies’. These may include a single group when 
individuals who develop the condition are compared with 
others from within the original cohort group. There can be 
parallel cohorts, where those with the condition in the first 
group are compared with those in the second group. 


° Level 3 evidence (incorporates Oxford 3a, 3b and 4) 
includes: 


good quality retrospective ‘case-control studies’ where a group 
of patients who have a condition are matched appropriately 
(e.g. for age, sex etc) with control individuals who do not have 
the condition. 

good quality ‘case series’ where a complete group of patients 
all, with the same condition/disease/therapeutic intervention, 
are described, without a comparison control group. 


e Level 4 evidence (incorporates Oxford 4) includes expert 
opinion were the pinion is based not on evidence but on 
‘first principles’ (e.g. physiological or anatomical) or bench 
research. The Delphi process can be used to give ‘expert 
opinion’ greater authority. In the Delphi process a series of 
questions are posed to a panel; the answers are collected 
into a series of ‘options’; the options are serially ranked; if 
a 75% agreement is reached then a Delphi consensus sta- 
tement can be made. 


6.2 Grades of Recommendation 
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The ICUD will use the four grades from the Oxford system. As 
with levels of evidence the grades of evidence may apply either 
positively (do the procedure) or negatively (don’t do the proce- 
dure). Where there is disparity of evidence, for example if there 
were three well conducted RCT’s indicating that Drug A was 
superior to placebo, but one RCT whose results show no diffe- 
rence, then there has to be an individual judgement as to the 
grade of recommendation given and the rationale explained. 


e Grade A recommendation usually depends on consistent 
level 1 evidence and often means that the recommendation 
is effectively mandatory and placed within a clinical care 
pathway. However, there will be occasions where excellent 
evidence (level 1) does not lead to a Grade A recommen- 
dation, for example, if the therapy is prohibitively expensive, 
dangerous or unethical. Grade A recommendation can fol- 
low from Level 2 evidence. However, a Grade A recom- 
mendation needs a greater body of evidence if based on 
anything except Level 1 evidence 


e Grade B recommendation usually depends on consistent 
level 2 and or 3 studies, or ‘majority evidence’ from RCT’s. 


e Grade C recommendation usually depends on level 4 stu- 
dies or ‘majority evidence’ from level 2/3 studies or Dephi 
processed expert opinion. 


° Grade D “No recommendation possible” would be used 
where the evidence is inadequate or conflicting and when 
expert opinion is delivered without a formal analytical pro- 
cess, such as by Dephi. 


7. Levels of Evidence and Grades of Recommendation 
for Methods of Assessment and Investigation 


From initial discussions with the Oxford group it is clear that 
application of levels of evidence/grades of recommendation for 
diagnostic techniques is much more complex than for interven- 
tions. The ICUD recommend, that, as a minimum, any test 
should be subjected to three questions: 


1. does the test have good technical performance, for example, 
do three aliquots of the same urine sample give the same 
result when subjected to ‘stix’ testing? 


2. Does the test have good diagnostic performance, ideally 
against a “gold standard” measure? 


3. Does the test have good therapeutic performance, that is, 
does the use of the test alter clinical management, does the 
use of the test improve outcome? 


For the third component (therapeutic performance) the same 
approach can be used as for section 6. 


8. Levels of Evidence and Grades of Recommendation for 
Basic Science and Epidemiology Studies 


The proposed ICUD system does not easily fit into these areas 
of science. Further research needs to be carried out, in order 
to develop explicit levels of evidence that can lead to recom- 
mendations as to the soundness of data in these important 
aspects of medicine. 


CONCLUSION 


The ICUD believes that its consultations should follow the 
ICUD system of levels of evidence and grades of recom- 
mendation, where possible. This system can be mapped 
to the Oxford system. 


There are aspects to the ICUD system that require further 
research and development, particularly diagnostic perfor- 
mance and cost effectiveness, and also factors such as 
patient preference. 


P. Abrams, S Khoury, A. Grant 19/1/04 


Professor Richard TURNER-WARWICK 


Honorary President of the 3rd International Consultation 
on Incontinence 


Dame Margaret and Richard 
Turner Warwick 


It was a particular pleasure to be able to call Richard Turner Warwick in order to ask him to consider being 
our President for the Third International Consultation on Incontinence in Monaco held during the last few 
days of June 2004. He was the unanimous and enthusiastic choice of the ICUD for the role. Many of us 
have known him for many years: I met him first at the ICS meeting in Glasgow 1975, but particularly 
remember a long conversation we had during the Antwerp meeting in 1976. Like Mark Twain’s sixteen 
year old, I felt he would benefit enormously from my experience, knowledge and wealth of original ideas. 
Richard listened patiently and then ordered my diasporic ideas into something more coherent. The group 
photo you see below contains faces that will be familiar to many of you. 


Richard, as you can see is standing in the middle with Humpty Dumpty sitting on his right arm next to the 
tall figure of the late Graeme (Buck) Whiteside to his right Crouching below and to Richards’s left in the 
light coloured pullover is Tage Hald, who sadly died just before Christmas 2004. Tage was our President 
for the 2nd Consultation in 2001. The reason for mentioning Tage apart from being able to say how much 
he will be missed, is to dwell on that great ability that both Richard and Tage have, that of freely giving 
of their time to listen to young colleagues. This quality is greatly appreciated, and vital in supporting and 
enthusing the young researchers who will provide the answers to the many basic science and pathophy- 
siological questions that remain unresolved. 


Richard rightly enjoys the reputation of a master surgical craftsman, who innovated both new surgical pro- 
cedures as well as new instruments, which enable less gifted than he to strive to reach his surgical stan- 
dards. However, what the group photograph shows, is that he was one of the first to realise that lower uri- 
nary tract dysfunction required a multi disciplinary approach, not only in research, but also when asses- 
sing and treating patients. Richard and Graeme Whiteside developed the Middlesex Urodynamic unit in 
the latter half of the 1960’s. 
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The humpty dumpty photo. From left to right 
(first row) John Gosling, Mike Torrens, Tage 
Hald, Tim Stephenson (second row) Alan 
Brown, Graeme Whiteside, Patrick Bates, 
Richard Turner Warwick, Paul Abrams, 
David Thomas, Peter Worth, Derek Grifiths, 
Evan Milroy 


Their collaboration as urologists and radiologist proved synergistic. Up to that point, incontinence had 
been viewed in anatomical terms and was investigated by the IVP, and micturating cystography. By deve- 
loping video-urodynamics they combined functional information with the traditional anatomical views, 
and this increased our understanding of the pathophysiological processes enormously. The Middlesex 
unit became the centre for training both young urologist and also gynaecologists: what we now call uro- 
gynaecologists. Furthermore they also worked with physicists like Derek Griffiths and anatomists like 
John Gosling who are also in the picture. The photo was taken in 1979 at a “think tank” called by Richard 
and hosted by David Thomas in Sheffield. 


Humpty Dumpty was a valued member of the group, best known for his aphorism. “When I use a word, 
I use it to mean, what I want it to mean. The importance of the precise use of language was not lost on 
Richard, indeed it has always been a pillar of his scientific writing. Richard has always espoused the 
importance of intellectual honesty in science, which he expresses by the insistence that “one must keep 
facts in one hand and concepts in the other”. 


It is salutory that it has taken 200 of us to produce this book yet such is Richard’s enduring enthusiasm 
and knowledge, that it only took he and Chris Chapple to produce their recent beautifully illustrated 
“bible” on ‘Reconstructive Urology and Urogynaecology”. 


Richard, thank you, it was a great honour for us, to have you as our President for the 3rd ICI. 


Paul Abrams Chair 3rd ICI 2004 


13 


FOREWORD 


The First International Consultation on Incontinence held in 1998 highlighted the plight of some 200 million suffe- 
rers from urinary incontinence worldwide. Urinary incontinence represents a particular and severe problem in cer- 
tain developing areas of the world, where labour and birth injuries lead to catastrophic leakage. Untreated vesico- 
vaginal fistula, particularly in sub Saharan Africa, affects millions of women causing ostracizism from society. 
Because of the enormity of this particular problem, the second consultation had a specific committee to highlight the 
subject, to advance the understanding of the causes of birth injury, to lead to improved treatment for the many untrea- 
ted women, and most importantly, to begin preventative programmes. 


There were two new committees in the 2nd ICI: Pelvic Organ Prolapse and Faecal Incontinence and an additional 
committee on Incontinence in the Developing World. The first consultation stressed the importance of a multidisci- 
plinary approach to continence care, and the new committees on pelvic organ prolapse and faecal incontinence reco- 
gnize that, particularly in women, urinary incontinence coexists with prolapse and faecal incontinence in many ins- 
tances. This is also true, to a more limited extent, in men with coexisting faecal incontinence. The task of these two 
committees was very considerable and they had to outline the basic science, and investigation and management tech- 
niques within a single chapter. The report of these two chapters laid the foundation for a broadening of the multi- 
disciplinary approach to pelvic disorders which was further developed in the 3rd ICI. New patterns by which care is 
developed are emerging and depend on the close collaboration between urologists, gynaecologists and coloproctolo- 
gists, working within a multidisciplinary team with nurses and physiotherapists. From the research and investigation 
point of view, we are very dependent on our colleagues from other disciplines such as the basic sciences, epidemio- 
logy, social science and engineering. 


The 3rd Consultation on Incontinence was held in Monaco in June 2004. The structure of the consultation followed 
the successful formula developed by the ICUD (the International Consultation on Urological Diseases which is reco- 
gnized as a WHO, Non Governmental Organization) and used for the 1st and 2nd ICI held in Monaco in 1998 and 
Paris 2001. Once again an international faculty of almost 200 individuals from a wide range of professions and spe- 
cialities were grouped into a series of subcommittees, each with a specific area of responsibility. The spectrum of 
subcommittees spanned from Basic Science through assessment and investigation to therapy. These committees were 
further divided into specific patient groups for children, women, men, neurological patients and the frail elderly. In 
addition to fully integrating faecal incontinence and pelvic organ prolapse into the consultation, there was an addi- 
tional new committee “Painful Bladder Syndrome”. Subcommittee members were selected according to their acade- 
mic reputation giving due recognition to the need to provide balance between specialities and geographical regions. 
A chairperson was selected for each subcommittee and was responsible for the drafting of that committees’ chapter. 
Most committees met at least once before the consultation in Monaco, to progress their report. 


Each chairperson presented his or her committees’ main discussions and recommendations in Monaco. Their chap- 
ter was then modified accordingly, in the light of the consultation. This book details the evidence reviewed by each 
committee. Each committee used a modification of the Oxford System for evaluating evidence and providing recom- 
mendations with five levels of evidence (1 to 5) and four grades of recommendation (A to D). This system worked 
well for the treatment committees but, as yet, it cannot be applied systematically to evaluate the evidence from the 
basic science and investigation committees. Nevertheless, the consultation feels that continued efforts to specify the 
evidence base for all recommendations are of vital importance. 


The book’s final chapter is the Recommendations of the International Scientific Committee which includes all sub- 
committee chairs together with the members of the Steering Committee. This chapter has been expanded to include 
algorithms for the treatment of faecal incontinence, pelvic organ prolapse and painful bladder syndrome. Further- 
more, the 2001 algorithms have been extensively reconfigured in the light of new evidence and in order to facilitate 
their use. We hope that the huge amount of effort put into the consultation and the production of this two volume 
book will also be reflected in an increased prominence for all aspects of the consultation’s findings. We shall endea- 
vour to make the book more widely available and to publish sections of the book in peer reviewed journals. 


The consultation hopes that its’ work will begin to help those millions who suffer incontinence and in particular, its’ 
social consequences. We must all work to break down the social taboos that prevent many sufferers from obtaining 
help for their problem. We must also increase our efforts to prevent incontinence and in particular, the catastrophic 
birth related fistulae that afflict so many women in the developing world. 
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Continence Promotion: Prevention, 
Education and Organisation 


D. K. NEWMAN, 


L. DENIS, I. GRUENWALD, C. H. EE, R. MILLARD, R. ROBERTS, C. SAMPSELLE, K. WILLIAMS 


N. MULLER, N. NORTON 


I. INTRODUCTION 


Continence promotion involves informing and edu- 
cating the public and health care professionals that 
incontinence (both urinary and faecal) and pelvic 
organ prolapse in women is not inevitable or shame- 
ful, but is treatable or at least manageable. Taboos on 
mentioning disorders of the bladder and bowel are 
gradually lifting in most cultures. Two decades ago it 
was almost impossible to have urinary incontinence 
discussed in the media. Today, in most countries, 
consensus panels, government funding of continence 
initiatives and practice guidelines have been develo- 
ped in the area of urinary incontinence. In the USA, 
research priorities through a consensus panel have 
suggested that these two conditions, urinary (UD and 
faecal incontinence (FI) be combined through a mul- 
tidisciplinary approach to further research priorities. 
Thus, there have been advances in promoting aware- 
ness of both urinary and faecal incontinence. 


Popular magazines, local and national papers, radio, 
and television, regularly cover topics on UI in most 
developed countries. Many countries have run natio- 
nal or local public awareness campaigns, usually 
spearheaded by a national continence organisation. 
Many also have confidential help lines, which can be 
accessed anonymously. The World Wide Web pro- 
vides a convenient source of health information for a 
growing number of consumers. There are more than 
100,000 health related sites, but all information may 
not be accurate and timely. Some believe that per- 
sons with incontinence might get valuable advice 
and comfort by using interactive services such as 
email. However, in developing countries, public 
information and campaigns is limited or non-exis- 
tent. 
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This chapter presents continence promotion through 
three specific approaches: primary prevention, edu- 
cation of consumers and professionals, and organisa- 
tions that can spearhead much of the promotion and 
delivery of medical services. 


It is evident that progress has been made in the pro- 
motion of continence on a worldwide basis. Howe- 
ver, although there is a great deal of published infor- 
mation on building public and health care professio- 
nal awareness of incontinence, there is minimal 
information on the effectiveness of changing public 
and professional attitudes and knowledge about it. 


There is a lack of evidence on translating awareness 
into behavioural change and on what triggers help- 
seeking behaviour. Success of campaigns should be 
measured by behavioural changes and ultimately by 
improved patient outcomes. Evaluation and outcome 
measures should be built into all projects and their 
funding. There is a need for further research to sub- 
stantiate the benefits of preventive strategies, inclu- 
ding long term follow-up. 


This chapter provides an overview of current resear- 
ch in the areas of prevention, education of the public 
and health care professional, organisation for the 
delivery of continence services and the results of a 
survey of national organisations. What is evident is 
that these activities are growing faster than the 
efforts to evaluate their effectiveness. 


IL PRIMARY PREVENTION OF 
INCONTINENCE 


1. BACKGROUND 


Because of its high prevalence and chronic but pre- 
ventable nature, urinary incontinence (UI) is reaso- 
nably framed as a public health problem with an 
emphasis on primary prevention. Using this approa- 
ch, key populations at risk of developing the condi- 
tion will be identified, risk factors demonstrated, and 
public awareness strategies developed to help indivi- 
duals alter modifiable risk factors [1]. Although the 
evidence base for faecal incontinence (FI) and pelvic 
organ prolapse is more limited than that for UI, the 
conditions share many similarities with respect to 
risk and treatment, suggesting that similar benefits 
may derive from population-based strategies. 


2. POPULATION-BASED PREVENTION 


Prevention should include education about beha- 
vioural changes that increase the probability of conti- 
nence, the normal functioning of the urinary tract, 
expected age related and developmental changes, 
and how to find the appropriate treatment providers. 
Primary prevention should be the goal of all health- 
care professionals as it means taking an active part in 
preventing the initial development of UI. All preven- 
tive measures require a high level of community 
awareness, public education and health professional 
education [2]. The evidence for population-based 
prevention strategies is Level 4. 


From the literature and from previous survey results 
it is clear that there is a lack of public knowledge of 
UI as a common medical problem, and there is limi- 
ted awareness of the negative effects of UI on quali- 
ty of life, economics, social functions, etc [3]. The 
public is not aware that UI can often be cured (and 
may be prevented) with conservative, non-invasive 
or minimally invasive techniques. Given that the 
process of storing and expelling urine is shaped by 
social rules for acceptable times and places for eli- 
mination, stigma is attached to incontinence. Stigma 
is also associated with faecal incontinence [4]. Thus, 
shame and denial of these problem constitute signifi- 
cant barriers to seeking treatment. Programmes to 
increase health promotion and education about UI 
and FI may serve to deconstruct these barriers. 


Prevention messages should be targeted to govern- 
ment bodies (especially health departments and also 
agencies dealing with education and employment), 
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health insurance companies and funding agencies, 
national organisations and societies whose members 
may have incontinence risks (e.g., organisations of 
people with neurological diseases), health professio- 
nal organisations and commercial companies produ- 
cing continence-related products. Persons at the 
administrative and clinical level need to be educated 
about the basics of pelvic health and precipitating 
factors for incontinence before attempting to impart 
a prevention message. New partnerships should be 
developed with relevant commercial organisations to 
facilitate dissemination of prevention messages to 
individuals who may be highly receptive. For 
example, collaboration with “Weight Watchers” and 
other groups who promote weight loss could place 
prevention information in the hands of obese indivi- 
duals who are at higher risk of UI. 


3. GENERAL RISK FACTORS 


Identification of individuals who have the potential 
for becoming incontinent or developing pelvic organ 
prolapse is one important primary prevention activi- 
ty. Level 3 evidence exists for the risk factors of age, 
pregnancy, parity, and body mass index [5,6,7]. 
Others such as cigarette smoking, hysterectomy, and 
menopause are suggested, but evidence is mixed 


[7,8]. Childbirth related factors that have been asso- 
ciated with UI during the postpartum year or at mid- 
life include older age at first delivery, birth weight, 
epidural analgesia, midline episiotomy, and forceps 
or vacuum extraction [9,10]. 


Pregnancy, although not the exclusive cause of fae- 
cal incontinence is certainly a prominent association 
[11]. Obstetric injury is one of the primary causes of 
faecal incontinence [12]. Direct injury to the rectal 
sphincter complex may occur as a result of uncon- 
trolled second-stage delivery, epidural anaesthesia, 
instrumental delivery, and episiotomy [13]. Quanti- 
tative assessments of risks related to pregnancy and 
various methods of delivery have only recently been 
performed. Irritable bowel syndrome has been 
shown to be an important correlate with postpartum 
faecal incontinence [11]. 


The most prominent association with faecal inconti- 
nence by far is nursing home (NH) residents. The 
prevalence of FI is probably around 2% to 3% for 
community dwelling persons and may increase with 
increasing age to greater than 10%, among nursing 
home residents the prevalence approaches 50%. 


In a survey of 18,000 Wisconsin nursing home resi- 
dents, risk factors for FI were directly observed by 


nursing personnel. In this very old population (mean 
age, 84 years), age, gender and diabetes were not 
found to be associated with faecal incontinence. Uri- 
nary incontinence was the greatest risk factor for FI, 
followed in order by the loss of ability to perform 
daily activities, tube feeding, physical restraints, 
diarrhea, dementia, impaired vision, constipation and 
faecal impaction [11]. 


There are several specific diseases that have been 
associated with FI; these include diabetes, multiple 
sclerosis, Parkinson’s disease, spinal cord injury, 
systemic sclerosis, myotonic dystrophy and amyloi- 
dosis [11]. In the Real World Survey conducted by 
the IFFGD in 2002, 34% of 264 individuals with 
diarrhea-predominent irritable bowel syndrome 
reported loss of bowel control [14]. 


Surgeons are often concerned about the possibility of 
FI originating from surgery that is associated with 
approaches to treating fissures and fistulas. Patients 
with inflammatory bowel diseases who undergo ileal 
pouch anal reconstruction remain at high risk for FI 
[11]. 


4. OCCUPATIONAL RISK FACTORS 


Women employed in certain occupations that place 
constraints on the elimination of urine have been 
shown to be at increased risk of developing UI with 
Level 3 evidence. 


Nearly 30% of women employed full-time in a pot- 
tery manufacturing production line with set times for 
breaks reported involuntary urine loss at least month- 
ly [15]. Nurses, teachers, and women in the military 
are also occupational groups that have demonstrated 
urinary health problems related to toilet access 
[16,17,18,19]. These studies raise important ques- 
tions about the long-term deleterious effect of such 
self-management strategies as fluid restriction, 
absorbent pad use, and prolonged periods between 
voiding. Although scheduling of breaks is an 
employment practice that the preceding research has 
associated with poor bladder habits and increased 
UI, no intervention studies have been reported in 
these at-risk populations. 


5. PREVENTION OF CHILDBIRTH-RELATED 
INCONTINENCE 


There is persuasive Level 1 evidence that demons- 
trates the protective effect of pelvic floor muscle trai- 
ning (PFMT) practised during pregnancy. Several 
carefully controlled randomised trials have demons- 
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trated significantly lower incidence of UI up to six 
months postpartum. 


Controlling for baseline UI, nulliparous women who 
received individual PFMT at 20 weeks gestation 
were significantly less likely to experience UI at 6 
weeks and 6 months postpartum [20]. At 3 months 
postpartum, primigravid women who participated in 
supervised PFMT prenatally were 59% less likely to 
demonstrate UI and those who practised 28 or more 
contractions per day were more likely to remain 
continent than those who practised a lower number 
[21]. Nulligravid women randomised to supervised 
PFMT, as compared to those who received routine 
care, were 39% less likely to report UI at 3 months 
postpartum [22]. 


PFMT initiated in the postpartum period has also 
demonstrated efficacy. At three months postpartum, 
prevalence of UI in a PFMT group was 31% as com- 
pared to 38% in a usual care group with significant- 
ly fewer women classified with severe UI in the 
treatment group [23]. At 10 months postpartum, UI 
incidence decreased in 19% of women who received 
PFMT as compared to only 2% in the control group 
[24]. 


The Cochrane review group on physical therapies for 
the prevention of urinary and faecal incontinence in 
adults concluded that there was insufficient evidence 
to determine the effect of physical therapies on pre- 
vention of UI in childbearing women [25]. However, 
studies too recent to be included in that review pro- 
vided evidence for the preventive capacity of PFMT 
for UI [22,23]. Moreover, the effectiveness of PFMT 
in preventing childbirth related UI, in conjunction 
with the non-invasive nature of this self-care strate- 
gy, makes it a logical focus for UI prevention efforts 
among women during the period of childbearing. 


Only two studies have examined the benefit of 
PFMT for childbirth-related FI and/or pelvic organ 
prolapse [24,26]. No preventive effect was demons- 
trated in either study. 


Elective caesarean delivery has recently received 
attention as a UI prevention strategy based on Level 
2 and Level 3 evidence. 


Postpartum UI was found to be higher in primiparous 
women who gave birth vaginally as compared to 
those who had caesarean delivery, but those in the 
caesarean group had significantly more UI than did 
nulliparous women [6]. However, when elective cae- 
sarean was differentiated from caesarean births due 
to obstructed labour, significantly less UI was obser- 


ved among the group undergoing the elective proce- 
dure [27]. Other investigations have not demonstra- 
ted a difference between UI following elective ver- 
sus emergency caesarean [28,29]. 


In assessing a protective effect of elective caesarean, 
hereditary factors should be taken into account. The 
emergence or severity of UI during pregnancy has 
been found to be a stronger predictor of postpartum 
UI than type of delivery [27,30,31,32]. It is also 
noteworthy that studies of women at midlife 
demonstrate that those with a history of caesarean 
birth had rates of UI comparable to women who gave 
birth vaginally [33,34]. It is clear that further resear- 
ch will be necessary in order to determine the validi- 
ty of a protective effect of elective caesarean section. 


6. PREVENTION OF FAECAL INCONTINENCE 


It may be possible to reduce the risk of FI at child- 
birth by selective use of elective caesarean delivery, 
especially for women with a history of prior obstetric 
tears and sphincter repairs. PFMT with or without 
biofeedback before or after childbirth might also 
affect the development of faecal incontinence. There 
is a need to further the dialogue between colon and 
rectal surgeons, urogynaecologists, and obstetri- 
cians, and for more randomised controlled trials of 
primary prevention techniques [14]. 


7. PREVENTION OF PROSTATECTOMY-RELATED 
URINARY INCONTINENCE 


Prostatectomy is an established risk factor for UI in 
men [35] resulting in postoperative pad use [36].and 
decreased quality of life [37]. Improved surgical 
techniques for men undergoing prostatectomy have 
been associated with earlier return of continence and 
an increase in 3-6 month postoperative continence 
status [38 ,39,40,41]. 


Level 2 evidence is mixed regarding the value of 
PFMT pre and postoperatively with some studies fin- 
ding decreased UI of at least 14% [35,36] and others 
showing no effect [42,43]. Teaching correct tech- 
nique is essential, thus appropriate patient education 
and verification of motor skill are key confounders in 
the evaluation of the efficacy of PFMT [44,45]. 


8. PREVENTION OF URINARY INCONTINENCE IN 
OLDER ADULTS 
Studies investigating risk factors for incontinence in 


older adults are scarce and sometimes conflicting. 
Level of evidence is 3. 


40 


One study in older men showed an increased risk for 
UI in hip fracture patients [46]. In elderly women, 
risk factors were hysterectomy after the age of 60 
years, age (OR 1.3 per 5 years); higher body mass 
index (OR 1.6 per 5 units), history of stroke (OR 
1.9), diabetes (OR 1.7), chronic obstructive pulmo- 
nary disease (OR 1.4), and poor overall health (OR 
1.6). 


In frail older persons in nursing homes, other risk 
factors included incontinence and poor adjustment to 
the nursing home at two weeks post admission, and 
both mobility and cognitive impairment at two 
months post admission [47]. 


In 100 hip fracture patients, men had a higher inci- 
dence of incontinence than women (48% versus 
24%, p. <0.03). Individuals with cognitive impair- 
ment also had higher incidence of UI (56% versus 
25%, p <0.030 [48]. 


It has been reported that UI in Caucasian, communi- 
ty dwelling older persons is associated with reports 
of poor self-rated health, after adjustments for age, 
co-morbidity and frailty [49]. 


Another report lists antecedents of UI including 
impaired mobility, impaired cognition, poor pelvic 
muscle tone, lack of access to bathroom, decreased 
fluid intake, medications, lack of knowledge regar- 
ding normal functioning, abrupt changes in cogni- 
tion, functional status and physical health, depres- 
sion and social withdrawal [50]. Primary prevention 
strategies should be developed for these high-risk 
populations. 


A recent report of a randomised clinical trial provi- 
ded Level 1 evidence of the preventive effect of 
behavioural intervention (bladder and pelvic floor 
muscle training) demonstrating the preventive capa- 
city of these self-care strategies in older women [51]. 
Women (N=359) from 55-80 years who were essen- 
tially continent (0-5 episodes in the past year and no 
observed urine leakage during deep coughing with a 
full bladder) were randomised to treatment and 
control groups. 


Those in the treatment group attended a two-hour 
group session that presented information about UI 
and the role of bladder and pelvic floor muscle trai- 
ning in bladder health. A single brief individualized 
instruction was provided as needed. At one year post 
instruction, women in the treatment group were more 
than twice as likely to remain or become absolutely 
continent as compared to their control group coun- 
terparts (OR=2.3, 95% CI=1.04-3.98, p=.04). 


RECOMMENDATIONS FOR PRIMARY PREVENTION 


Based on the literature reviewed in this section, 
the following recommendations can be made: 


° Primary prevention studies should not be limi- 
ted to individual interventions, but also test the 
impact of population-based public health stra- 
tegies (Grade C) 


e PFMT should be a standard component of pre- 
natal and postpartum care (Grade B) 


e Randomised controlled trials (RCTs) should be 
conducted to test preventive effect of PFMT for 
men post-prostatectomy surgery (Grade B) 


e Further investigation is warranted to assess the 
efficacy of PFMT and bladder training (BT) for 
primary prevention of UI in older adults 
(Grade B) 


HI. CONSUMER EDUCATION 


1. BACKGROUND 


There is little research evidence investigating public 
education to promote continence, urinary or faecal. 
In the area of UI, building awareness among the 
general public is usually attempted via the media. 
Using the media to disseminate information in the 
form of Public Service Announcements (PSAs) has 
been used extensively in the USA to promote AIDS 
awareness and as anti-smoking campaigns. In 2001, 
the National Association For Continence (NAFC) 
produced and disseminated television PSAs to 380 
media markets, including Hispanic outlets, in the 
USA for the purpose of promoting continence awa- 
reness. 


In many cultures, one of the best vehicles to reaching 
the public is through an informed journalist. Journa- 
lists often use a “media hook,” an interesting story 
that will take priority over other news on the televi- 
sion, radio or newspaper. Having a spokesperson 
with the problem or finding a celebrity who is 
willing to speak for the cause can help [52]. These 
individuals can act as “influence leaders.” 


A promotion program for raising awareness must 
consider several aspects: 


° Target population — Population studies reveal 
that older women followed by younger women are 
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most affected by incontinence. The prevalence of 
UI and the lack of knowledge about incontinence 
are sufficient to justify a health-promotion pro- 
gram without segmentation by age or gender [53]. 
Faecal incontinence is almost as common in men 
as in women [11]. 


° Target issues — A promotion program should 
identify the issues that warrant promotion effort, 
as well as, barriers to promotion. Issues such as 
lack of willingness or readiness to seek treatment 
prevent people from seeking help [54]. 


° Content of promotional material — Any type of 
advertisement that deals with incontinence, even 
advertising campaigns for absorbent products, can 
have a positive impact on lessening taboos about 
talking about incontinence. This increased willin- 
gness to discuss both urinary and bowel inconti- 
nence can be followed by advice on effective 
methods of coping with these conditions. 


° Channels of communication — Health care pro- 
fessionals may launch campaigns to increase prac- 
tice revenues. Commercial companies often fund 
public campaigns in order to sell their products. 
Continence organisations may be driven by mis- 
sionary zeal or organisational growth. Regardless 
of motivation, care should be taken to avoid rai- 
sing public expectations beyond what the services 
or products can deliver. 


° Outcome assessment — Prior to implementing an 
UI awareness campaign, it is important to identify 
outcome variables that will evaluate its effective- 
ness. 


2. PUBLIC AWARENESS MATERIALS 


The interventions that best reach the public and trig- 
ger the desired behaviour seem to vary between 
countries and cultures. The Japan Continence Action 
Society held a “Toll Free Telephone Clinic” and cal- 
lers were asked how they heard about the line. Sixty 
five percent replied from a newspaper, 26% from 
television and 8% from a poster. In a UK campaign, 
it was found that newspapers were by far the most 
common source of information, followed by radio 
[55]. Television and newspapers work best in Singa- 
pore, with a “cured” patient bearing testimony to for- 
mer suffering and its alleviation having the most 
impact. In the USA, television advertising targeting 
overactive bladder, funded primarily by pharmaceu- 
tical companies, has yielded a significant response. 
Nationwide TV reaches more people than the circu- 
lation of any single newspaper or the distribution of 
a booklet through physician offices. 


Experience from a toll-free help line in Australia 
suggests that television exposure produces a better 
response than radio, Sunday newspapers are better 
than dailies, tear-off reply slips are well-used and 
engaging a celebrity as a spokesperson is more effec- 
tive than a physician or nurse. The Australian toll- 
free help line started with an AUD5000 donation and 
ran for 18 months before attracting a major 
(AUD900000) government grant. The Australian 
Continence Strategy grants have covered multiple 
projects including epidemiology of incontinence, 
outcome measure, toilet surveys, and service delive- 
ry. Terminology used when discussing urinary and 
bowel incontinence is important. The words “conti- 
nence” or “incontinence” are poorly understood and 
simpler terms achieve greater public recognition in 
many languages and cultures. The use of overactive 
bladder in advertising has increased reporting of the 
condition to primary care professionals in the USA. 
In the area of bowel disorders such as FI, it is felt that 
persons find it difficult to find the right words to dis- 
cuss their symptoms [4]. The International Founda- 
tion for Functional Gastrointestinal Disorder 
(IFFGD) in the USA has found that people will often 
report having diarrhea to their physician. If the phy- 
sician or nurse does not question the patient any fur- 
ther regarding the ability to control gas, liquid or 
solid stool, the incontinence may not be discovered. 


Little evaluation of the importance of leaflets or bro- 
chures has been undertaken. An information booklet 
has been found to improve patients’ knowledge, 
acceptance and management of an indwelling cathe- 
ter at home [56]. More evaluation of the impact of 
educational materials is needed. 


3. EVALUATING THE EFFECTIVENESS OF 
PUBLIC AWARENESS CAMPAIGNS 


It is important to assess whether efforts to educate 
the public have the desired effect and to define the 
criteria by which to judge “success.” Measures of 
success could include the number of media “impres- 
sions” through newspaper, television or radio, the 
number of people who sought help, or the numbers 
who were actually helped. The message should be 
crafted to encourage and motivate the desired action. 


A media campaign should use multiple channels to 
insure the broadest coverage [57]. An initial channel 
should include print media, television and radio. A 
second channel would be specialized age and health 
publications. A third channel is the use of posters and 
brochures placed in physician’s offices, hospitals, 
senior centre, pharmacies and churches. A final chan- 
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nel is direct presentations to the public, such as at 
senior centres (over 60’s club). 


In France, the effect of health education was evalua- 
ted in a randomized study in sheltered accommoda- 
tions for the elderly [58]. Twenty centers were ran- 
domized to either an single one-hour health informa- 
tion meeting or control group. During a 30-minute 
talk, a nurse encouraged people to visit a physician if 
they had urinary problems. A questionnaire three 
months later found that the experimental group was 
much more likely to have had treatment if they were 
incontinent (41% vs. 13% controls) and 82% said 
that they had received some information about 
incontinence in the previous 3 months (compared to 
22% controls). 


A health promotion project called “Dry Expecta- 
tions’ was developed and implemented in six ethni- 
cally diverse, predominantly minority, and inner city 
senior centres in the USA in 1996 [59]. The program 
was designed to address an older population. The 
project consisted of three phases: orientation and 
training of key staff members/peer educators at the 
centres (train-the-trainer model); educating seniors 
through four one-hour weekly sessions involving 
visual aids and completion of bladder records and 
quizzes; and follow up sessions with senior staff/peer 
educators to reinforce the previous training. The pro- 
gram was very well received by the participants and 
roughly 80% felt they had more control over their 
bladder by the end of the last session. 


Palmer and Newman reported on a health promotion 
project to determine the needs of senior citizens 
concerning bladder control issues [60]. In 2000, 
focus groups of older adults attending health semi- 
nars in an urban, community and church settings 
were conducted. The primary objective of the project 
was to determine the understanding of older adults in 
the areas of general health and their beliefs surroun- 
ding the problem of UI. The 82 participants were 
predominantly African-American women represen- 
ting all socio-economic levels. Seniors expressed 
confusion when asked if “overactive bladder, bladder 
control issues and urinary incontinence” were the 
same condition. Most seniors said they felt comfor- 
table about discussing bladder control issues, but 
most admitted that their physician had never asked 
them, nor had they raised the issue. However, they 
did discuss UI with family members and friends and 
they were aware that many persons with whom they 
socialize might have a problem with UI. The majori- 
ty of seniors answered “no cure” when asked if treat- 
ments were successful. 


A 2004 USA survey of the general population by the 
National Association For Continence (NAFC) sho- 
wed that on average, women wait 6.5 years and men 
4.2 years before seeking a professional diagnosis 
once they begin experiencing loss of bladder control 
symptoms [61]. The survey results are based on 
1,420 internet interviews with a national sample of 
men and women ages 30 to 70 years. This survey 
also indicated that when women did tell their physi- 
cian or nurse about their problem many were told to 
“live with it.” The most common reasons cited for 
failure to seek treatment are either that incontinence 
is not seen as abnormal or that there is a low expec- 
tation of benefit from treatment. A 1999 NAFC sur- 
vey was mailed to 98,000 members. Of the 2,000 
that returned the surveys, 62.1% indicated dissatis- 
faction with treatment outcome [62]. Only 3.3% of 
all respondents considered themselves “cured” follo- 
wing their most helpful treatment and only 6.8% 
overall explicitly expressed that they were “very 
pleased” with their outcomes. It appears that a gap 
continues to exist between outcome objectives of 
consumers and what is available among preferable 
treatment options. 


IV. PROFESSIONAL EDUCATION 


1. BACKGROUND 


There is a paucity of published work on professional 
education on UI or FI. Similarly there are few studies 
addressing the effectiveness of education in impro- 
ving the knowledge of learners, or on whether 
improved knowledge impacts on patient outcomes. 
The level of evidence on the effectiveness of profes- 
sional education is 4. 


Internationally, continence care provision in the area 
of UI has developed at different rates within differing 
care models resulting in scattered and inconsistent 
services [63]. There are wide variations in health care 
professional input and a lack of continuity of care 
between primary and secondary care providers [64]. 
Central to the provision of high quality continence 
care is the education of the individuals providing 
care, including physicians, nurses, and allied health 
care professionals. There is limited literature on the 
educational preparation and ongoing training of 
those health care professionals engaged in continen- 
ce promotion, care, and referral. It is well recognised 
that professional education with reference to UI and 
FI remains only a small part of the basic training of 
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physicians, nurses, or allied health professionals. An 
early survey in the UK found minimal attention 
given to incontinence in both medical and nurse trai- 
ning, and a key recommendation for improving 
continence care was an increase in quality and quan- 
tity of professional education [65]. While educatio- 
nal initiatives have been undertaken, they remain 
fragmented and inconsistent internationally. Most 
notable is the absence of evidence demonstrating an 
impact of professional or public education on the 
burden of suffering posed by overactive bladder and 
urinary incontinence. 


The International Continence Society (ICS) has 
recently established an Education Committee to esta- 
blish, promote, organise and co-ordinate all educa- 
tional advances undertaken under the aegis of the 
ICS (See Table 1). This promises to be a step for- 
ward in defining core competencies and educational 
goals and objectives for trainers and trainee alike. 
Subcommittees in medical student and resident edu- 
cation, nurse education, physiotherapy education are 
established. Details are available on the ICS website 
(www.icsoffice.org). 


Table 1. ICS Education Committee’s Educational Direc- 
tives 


° Education courses to be arranged by the ICS office and 
held in association with the ICS annual meeting 


° Scrutinising and approving submitted courses and work- 
shops at the ICS meetings 


° Setting standards for teaching and training related to 
incontinence and allied subjects for undergraduates, post- 
graduate doctors, specialty registrars and subspecialty 
trainees as well as nurses, physiotherapists and techni- 
cians 


° Setting standards for CME 
° Accrediting urodynamic courses 


° Liaising with the ICS Continence Promotion Committee 
to provide information for incontinence sufferers, carers 
and providers of services. 


° Working with the Scientific Chairman to ensure the 
annual ICS Meeting, scientific programme has a high 
educational standard 


2. PHYSICIANS 


Most physicians have received little education about 
incontinence, fail to screen for it, and view the like- 
lihood of successful treatment as low [66]. At the 
same time, it should be noted that there are no data 


confirming the benefits of screening as a method to 
reduce the burden of suffering from UI and its rela- 
ted overactive bladder (OAB). A mail survey noted 
that only 18% of respondents said providers asked to 
them to complete a questionnaire about bladder 
control during routine office visits and a majority 
(69%) felt it would be very helpful in prompting dis- 
cussion if their physician or health care professional 
provided a form for them to check off symptoms of 
incontinence [67]. 


° Medical education 


Urinary and faecal incontinence have traditionally 
been only a very small part of the undergraduate 
medical curriculum. Education on UI has usually 
been fragmented across different organ systems, with 
training scattered between gynaecology, urology, and 
geriatric medicine. Bladder and pelvic floor anatomy 
is poorly covered in preclinical training and relevant 
physiology is rarely mentioned. Co-ordination bet- 
ween the disciplines is rare, although there are some 
international examples of joint seminars/modules on 
urinary and faecal incontinence (University of New 
South Wales) and inter-disciplinary input into curri- 
culum (University of Newcastle). IFFGD in the USA 
sponsored an interdisciplinary meeting in 2002 titled 
“Advancing the treatment of faecal and urinary 
incontinence through research, trial design, outcome 
measures, and research priorities“. Minimal training 
is provided on paediatric continence issues. 


In few medical schools are undergraduates exposed 
to more than five hours of lectures or tutorials on 
incontinence in the 5-year medical course. In a 1995 
survey in UK, undergraduate medical students recei- 
ved an average of 3.3-hours on incontinence causes 
and treatment, compared with 4.2 hours for physio- 
therapists and 9.4 hours for pre-registration nurses 
[68]. It may be unrealistic to expect more input than 
this, given the overburdened medical curriculum. In- 
depth education may be best given at the postgra- 
duate level for those who will manage incontinence 
in clinical practice. 


° Family physicians 


The training of family physicians is extremely hete- 
rogeneous, varying between different regions and 
nations. In the UK, two-thirds of newly qualified 
family physicians received between 1 and 4 hours of 
formal training on incontinence; one third had no 
training at all [69]. In their survey of 1,861 general 
practitioners (GPs) with a response rate of 69%, Jol- 
leys and Wilson reported that 80% felt that their 
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continence training was totally inadequate. Ninety- 
two percent of physicians in practice for over 5 years 
had received no formal training on incontinence and 
expressed a desire for specific post-graduate educa- 
tion on incontinence. Knowledge about incontinence 
was found to be limited, with 76% having “no idea 
of its prevalence.” Only 30% of family physicians 
felt confident diagnosing and managing incontinen- 
ce. 


There have been few concerted efforts to educate 
family physicians. However, in Australia in 1989, the 
New South Wales state government gave AUD 
25000 to the Continence Foundation of Australia to 
develop an educational package (15000 copies) on 
incontinence to be distributed to all family physi- 
cians in the country [70]. An evaluation of the pac- 
kage was undertaken to determine whether the pac- 
kage significantly improved knowledge of inconti- 
nence. There was no difference in initial knowledge 
between the intervention and control groups, but 
there was a significant difference in post-pack scores 
between the groups with no difference in scores on 
questions not in the pack. Sixty-three percent conti- 
nued to use components of the package later in clini- 
cal practice. However, response rate from the 510 
family physicians contacted was only 16%. 


Another Australian study in 2001 showed similar 
results in a survey of family physicians. However, 
after using an educational flip chart and lectures over 
one evening, family physicians and their practice 
nurses showed significant changes in their attitude, 
with 64% indicating that they would adopt a more 
pro-active role in the future. Only 10% remained 
unchanged by the educational intervention. These 
results were based on a small unpublished study 
[71]. 


Two studies have reported that family physicians can 
be effective in treating UI by using conservative 
treatments when educated and motivated [72,73] 
with cure or improvement rates reported at 60 - 70%. 
Education can also increase referral rates to specia- 


list practitioners [74]. However, the best format for 
education initiatives to all professionals needs fur- 
ther delineation. The use of road shows (e.g. conti- 
nuing medical education [CME] seminars), telecon- 
ferences, guidelines, booklets and face-to-face tea- 
ching are commonly used but rarely evaluated. 


° Impact of UI guidelines 


The development of guidelines, primarily on UI, has 
increased significantly throughout the world over the 


past twelve years [75.76.77.78.79.80]. In 1992 and 
1996, the USA Agency for Health Care Policy and 
Research (AHCPR), now known as the Agency for 
Healthcare Research and Quality (AHRQ), sponso- 
red the development of clinical practice guidelines 
that were produced to help standardize the assess- 
ment and management of urinary incontinence in 
adults [75,76]. Aimed at health care professionals, 
the guidelines are widely quoted, but they have fai- 
led to impact the practice of physicians or trainees 
[81]. A more recent study in North Carolina, USA 
used a multifaceted educational intervention based 
on the 1996 AHCPR guideline in 20 of 41 primary 
care practices (PCPs), and failed to show an effect in 
increasing screening or management of UI by PCPs 
[82]. They concluded that guidelines may not be the 
best approach to treating UI in this setting. Similar 
disappointing results have been reported in Denmark 
[83]. However, nurses have used the AHCPR recom- 
mendations more effectively than physicians, incor- 
porating them into curricula, evidence-based clinical 
practice, and care pathways [82,84,85,86]. 


Changing the current patterns of medical care with 
respect to detection and management of incontinen- 
ce through education is a difficult task [87]. Guide- 
lines for medical practice can contribute to improved 
care only if they succeed in moving practice closer to 
the guideline recommendations [88]. Unless there 
are other incentives or the removal of disincentives, 
guidelines are unlikely to effect rapid changes in 
actual practice. It is recognized that other tools or 
strategies are needed to augment and build on educa- 
tional endeavours [89]. Strategies that aid in imple- 
mentation of a guideline include reminder systems to 
remember when to implement guidelines, tracking 
systems to identify patients who need follow-up, and 
continuous quality improvement monitoring and 
regulations. Educational programmes alone may 
change knowledge and attitude, but rarely change 
behaviours. Guidelines combined with continuing 
medical education programmes may be more suc- 
cessful [90]. 


Even evidence-derived guidelines may not always 
result in better practice or outcomes. The implemen- 
tation and evaluation of such a guideline in one pri- 
mary care practice in the UK from which 1503 
patients were randomly selected has been reported 
[84]. Thirty-five percent of women and 9.9% of men 
suffered from incontinence in the previous two 
months, but 61% had never sought help. Of those 
who did, 63% were referred to specialists, 53% had 
a urine test, 1 in 4 women had a vaginal examination, 
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and 4 of 206 persons with UI were asked to comple- 
te a frequency/volume chart. After implementing the 
guideline, two abdominal examinations and one new 
rectal examination were performed, but no new vagi- 
nal examinations were performed. Frequency/volu- 
me charts were given to three people. Two patients 
used fewer drugs. The severity of incontinence was 
unchanged following the intervention. Family physi- 
cians did not effectively implement the guideline. It 
remains to be tested whether, properly used, guide- 
lines can improve incontinence in practice. 


In a 1999 repeat of a 1996 survey, among 6481 
patients older than 50 years, it was found that after 
numerous UI awareness and education campaigns, 
German physicians were even less likely to address 
incontinence than 3 years earlier [91]. The “don’t 
ask, don’t tell” attitude between physicians and 
patients, has significant fiscal implications for health 
care. The consequence of not treating the condition 
may increase the annual cost of care by an estimated 
USD 3941 per individual [92]. Funding for conser- 
vative management of UI, or better-informed public 
demand, may stimulate more interest and improved 
performance among this important group. It remains 
critically important that primary care physicians 
have an understanding of how to manage UI effecti- 
vely [93]. 


A number of CME programmes for PCPs on UI are 
now available through Internet sites. One by the 
American Geriatrics Society covers screening for UI, 
history taking, ruling out other factors, urinalysis, 
behavioural therapy and challenges in impaired 
people. Pharmacy Times site offers a free Temple 
University program with 2 CME credits on medical 
management of UI. It covers differentiation between 
transient and established incontinence, identification 
of medications which can contribute to UI and agents 
which can be used to manage the various types of UI, 
how to assess, choose appropriate pharmacotherapy 
and identifying which agents should not be used. A 
similar course from Temple is available through 
American Medical Seminars (www.ams4cme.com) 
as part of a Gynaecology CME program for PCPs. In 
addition, the Merck Institute of Aging Health 
(www.miahonline.org) offers CME for practicing 
physicians (supported by a grant through the Ameri- 
can Geriatric Society) on geriatric syndromes, guide- 
line, and tools for evaluation, diagnosis and treat- 
ment. 


° Medical specialist training 


Specialist training in incontinence is not always ade- 


quate. A survey of urological trainees between 1988 
and 1994 in Australia showed many felt their training 
in the management of incontinence had not been ade- 
quate [94]. The Colleges of Obstetrics and Gynaeco- 
logy in the United Kingdom and Australia and the 
American Board of Obstetrics and Gynaecology 
have developed courses and credentialing of special- 
ly trained urogynaecologists with separate examina- 
tions. Similarly, both the American Urologic Asso- 
ciation and the European Board of Urology conduct 
courses, CME programmes and set standards in UI 
management. However, both UI and FI still may be 
perceived as exclusive to “super-specialists,” poten- 
tially alienating colleagues. 


A recent survey of 163 urodynamic services in the 
UK found that only 43% of physicians, nurses and 
others performing urodynamic investigations felt 
that training to do these studies had been adequate 
[95]. Committee 7, Dynamic Testing, of the ICI 
recommends that invasive urodynamic studies 
should be performed in accredited urodynamic labo- 
ratories, by trained and certified staff, with formal 
control of the quality of the results. This committee 
highly recommends the establishment of national 
accreditation, training, certification and quality- 
control programmes. 


The plethora of meetings held by medical specialist 
groups (International Continence Society, Pelvic 
Floor Society, Asian Society for Female Urology, 
International Urogynaecology Association) and mee- 
tings of recently-formed national Continence Foun- 
dations in Thailand, Philippines, Taiwan, and India 
serve both as stimulants to trainees, and as conti- 
nuing education for practising clinicians, although 
their impact on clinical knowledge and translation 
into practice has not been evaluated. The impact of 
the Asia Pacific Continence Advisory Board 
(APCAB) has been to spawn Continence Founda- 
tions in 10 Asian countries including India, Pakistan, 


Malaysia, Indonesia, Taiwan, Korea, Hong Kong, 
Philippines, Singapore and Japan (countries with 230 
million people with UI), each with an impact on spe- 
cialist and undergraduate training. These societies 
face huge challenges and scarce resources and fun- 
ding. They are already sharing educational materials, 
translating and adapting material to individual 
nations needs. 


3. NURSING PROFESSIONALS 


Nurses have often been more closely involved in 
continence care and management than physicians or 
allied health professionals. Only in the last 15 to 20 
years has education really enabled nurses to change 
the continence status of their patients, rather than 
coping with its consequences. 


A common theme that runs through the international 
nursing literature over the past two decades is that 
nursing staff recognise a lack of knowledge of incon- 
tinence and indicate that they would like further trai- 
ning [96,97,98]. There are significant gaps in know- 
ledge and clinical practice adoption related to both 
UI and FI although nurses worldwide have played a 
major role in developing new information and testing 
interventions [99]. In 2003, nurses in the USA 
convened incontinence nurse clinicians and resear- 
chers to a symposium to identify the knowledge defi- 
cit by practising nurses as one of the main barriers to 
optimal continence nursing care [100]. 


a) Specialist nurses 


Educational courses on incontinence are available 
for nurses in the UK, USA, Europe and Australia and 
are beginning to appear in Asia, notably Hong Kong 
and Singapore. These courses vary from 2 to 4 weeks 
of face to face didactic courses to distance learning 
courses lasting 4 - 6 months that lead to a post-basic 
nursing certificate (see Table 2). 


Table 2. Examples of specialist nurse training programmes according to country: 


Country Types of specialist nursing course available Website 
Australia 1 year graduate courses, Masters programmes, distance learning and 
certified courses http://www.flinders.edu.au/ 

courses/postgrad/contin.htm 

Canada Nurse Continence Advisor, distance education programme [101] http://www-fhs.mcmaster. 
ca/nursing/nca/ 

Denmark Specialist 5 module programme 

Japan Specialist 6 month course and 4 day primary and secondary programmes [102] 

Sweden Programme to gain urotherapist qualification 

UK Undergraduate and graduate modules, distance learning and certified courses [103] 

USA Certification programmes offered for basic nurses by the Wound Ostomy and http://www.wocn.org 


Continence Nursing and for advanced practice nurses by the Society of Urologic 


Nursing and Associates [104] 


http://www.suna.org 


Williams, et al., conducted a small study in 1999 in 
the UK that showed improvements in both knowled- 
ge and attitudes of nurses who undertook a specially 
designed full time, 3 month programme that included 
a continence module [103]. 


Internationally there is inconsistency in the provision 
of specialist education to prepare nurses to practice 
as experts in the field of incontinence. Programmes 
of study are developed, but rarely fully evaluated. 
The need for innovative web-based learning pro- 
grammes incorporating modern information and 
communication technology (e-learning) may offer 
one way of providing standardised programmes of 
study to practitioners. 


The Internet also offers education courses, CME 
accredited courses and Nurse Continence Advisors 
(NCA) distance education packages for nurses. 
McMaster University, for example, has a CAD1200 
course consisting of 150 hours of clinical experience 
of which 75 hours are preceptor and 75 hours are 
independent practice involving 20 case studies. The 
course covers leadership in promotion of continence, 
anatomy, physiology and pathophysiology, holistic 
assessment, conservative behavioural and educatio- 
nal intervention and recognition of the impact of UI 
on quality of life. “Nursing Best Practice” guidelines 
such as, “Promoting Continence Using Prompted 
Voiding,” are available free from www.rnao. org/ 
bestpractices. 


b) Standard setting 


Standard setting has been one method by which 
general nurses can acquire skills to meet set stan- 
dards of practice. In Australia, for example, govern- 
ment funding to nursing homes is dependent upon 
their reaching certain standards in continence assess- 
ment and management. Standards set are based on 
advice from the Continence Foundation, which was 
commissioned in 1991 to produce an educational 
resource for nurses working in elder care, and was 
distributed to 1,400 nursing homes [105]. 


c) Care pathways 


The use of Continence Care Pathways has been eva- 
luated amongst generalist nurses. It was found that 
the use of such pathways has aided in the identifica- 
tion of reversible causes of incontinence (e.g., UTI, 
medication, fluid intake, constipation, dexterity and 
mobility issues), and addressed poor quality of life 
and bothersomeness issues [106]. By using care 
pathways, patients could be referred to specialist 
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nursing care more appropriately for specific treat- 
ment beyond the scope of the generalist nurse, or 
when they failed to respond to first line therapy. The 
care pathway identified the needs of the patient, 
directed simple investigation and primary therapy, 
but also identified the resources needed by the nurses 
(e.g., urine testing dipsticks, lists of drugs, frequen- 
cy/volume charts). The pathway could be modified 
according to the equipment and expertise locally 
available. Educating large numbers of general nurses 
to follow a simple pathway with basic continence- 
care competencies [107] may allow better use of spe- 
cialist nursing time and specialized skills [108]. 


d) Level of continence knowledge 


The level of knowledge about UI within the general 
nursing community appears to be less than ideal in 
both the USA [107,109] and Sweden [97]. Many non- 
specialist nurses (referred to as general nurses) desire, 
and have a need for, more education about what they 
can do to better manage incontinent individuals. 
Moreover, the quality of life of the incontinent nursing 
home resident is often more dependent upon the skill, 
education, and attitudes of the nursing aide or assistant 
than of the qualified nursing general staff. 


In an older UK study of learner and qualified nurses’ 
knowledge, only 12% of qualified nurses had recei- 
ved any education on incontinence in the previous 12 
months, and for those who had, most was on pro- 
ducts [110]. Forty-four percent of charge nurses and 
81% of staff nurses had received no additional trai- 
ning on incontinence since qualifying. Further work 
on attitudes via a questionnaire to qualified nurses on 
hospital wards found predominantly therapeutic, 
rehabilitative attitudes, but also a number of miscon- 
ceptions. Twenty one percent thought their primary 
role with incontinent patients should be supplying 
products and 11% saw incontinence as an inevitable 
part of aging. Sixteen percent agreed that inconti- 
nence was often due to laziness and 28% thought that 
incontinence was more distressing for a younger than 
for an older adult [111]. In a further survey of trained 
nurses, the author found that nurses still focus pri- 
marily on palliative rather than therapeutic care and 
lacked knowledge on which to base care [96]. Howe- 
ver, nurses with a post-basic qualification or in-ser- 
vice education were more likely to have positive atti- 
tudes, although it was not clear whether this was as a 
result of the education, or whether these nurses alrea- 
dy had a positive attitude and had therefore self- 
selected to receive further education. 


More recently, Rigby explored whether increased 
continence knowledge amongst general nurses resul- 
ted in changes in clinical practice using an opportu- 
nistic sample of 130 general nurses achieving a 54% 
response rate to all stages of the study [112]. The 
results demonstrated a significant change in know- 
ledge score for nurses following a continence study 
day, but showed that application in clinical practice 
of this knowledge posed significant problems. This 
study had a number of limitations using a small 
opportunistic sample with poor response, however 
the real challenge remains of not simply increasing 
knowledge, but translating that knowledge into 
improvements in clinical practice. 


In the USA, although there are a growing number of 
nurses who are developing expertise caring for 
incontinent patients, there are no academic or clini- 
cal proficiency requirements to be considered a 
“continence nurse practitioner or specialist.” In 
1993, the Wound, Ostomy, and Continence Nurses 
Society (WOCN) developed the first certification 
program for continence care nurses in the USA. The 
norm is that most nurses in the USA obtain their 
knowledge and skill through self-motivated activi- 
ties. A survey of nurses attending a national nursing 
conference on UI asked about educational prepara- 
tion related to this condition [113]. Respondents 
reported that less than half (40%) received academic 
education including course work in accredited post- 
baccalaureate or graduate programmes related to UI. 
However, most nurses (76%) obtained instruction at 
professional conferences, continence clinics supervi- 
sed by nurse practitioners or physicians, “on-the- 
job” training, self-study, or in-service programmes. 


In another UK study of general nurses’ knowledge of 
UI, a clinical handbook was evaluated using a pre- 
and post-test design with an experimental and 
control group [114]. This study showed that the use 
of the handbook, which consisted of a decanted, 
user-friendly, research-based resource on continence 
care, improved nurses’ knowledge of incontinence. A 
significant improvement in reported clinical practice 
was found for 86% of variables in the experimental 
group compared to a 59% improvement in controls. 
However, only 54% of those approached agreed to 
enter the study, suggesting a lack of interest and 
motivation generally. 


As with physicians, it is unlikely that improving nur- 
sing knowledge alone will translate into improved 
clinical practice, or into the ultimate goal of impro- 
ved patient outcomes. A review of hospital policies 
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and community nursing practice in an area with a 
well-established continence service and education 
program demonstrated very little evidence that 
improved education had a tangible effect on practice. 
The authors concluded that nurse specialists are most 
usefully employed providing a clinical service to 
individual patients rather than spending their time 
educating other nurses [115]. 


There is a lack of consensus on what should be 
taught to different nursing groups at each educational 
level. It is not clear how educational needs can be 
met or who will pay for the time and expertise requi- 
red to provide educational initiatives. Governments, 
as primary payer of nursing home care, have a ves- 
ted interest in promoting continence in order to mini- 
mise costs. It is likely that the continent nursing 
home resident requires less nursing time than an 
incontinent resident. It therefore falls to the payer to 
underwrite the education that is needed to promote 
continence. More emphasis on incontinence care and 
the nurses’ role in continence promotion should be 
encompassed in basic nurse training courses. Specia- 
list continence nurse practitioners and nurse conti- 
nence advisors are likely to be the best instructors to 
provide this education. 


4. ALLIED HEALTH PROFESSIONALS 


Physiotherapists or physical therapists (PT) have 
long played a part in continence care and the mana- 
gement of incontinence. In some countries, patient 
self-referral to specializing physiotherapists has 
become commonplace. Physiotherapists’ involve- 
ment in incontinence appears to be either on the basis 
of individual interest or through association with 
women’s hospitals or obstetric departments, rather 
than as part of a general physiotherapy practice. As 
such, they tend to be highly motivated and enthu- 
siastic. 


Pharmacists have a variety of roles to play in conti- 
nence care. In Australia, they have been avid consu- 
mers of continence education programmes. In 2004, 
the Pharmacy Guild launched an educational and 
promotional program for their members with appro- 
priate outcome evaluation measures. The public sees 
pharmacists as important and approachable sources 
of health information. Many retail pharmacies dis- 
play health promotion literature on a range of sub- 
jects including UI. Pharmacists may also advise the 
consumer on appropriate continence products. Edu- 
cational seminars for pharmacists are generally well 


received. There are a growing number of CME pro- 
grammes for pharmacists on the Internet either 
through new products (e.g. www.oxytrol.com) or 
through sites such as www.worldwideLearn.com 
which aims for on-line CME for pharmacists and 
technicians. 


There is also a need to address the training needs of 
nursing assistants and aides, particularly in the nur- 
sing home setting. In the USA and many other coun- 
tries, one concern is the high turnover rate among 
first-line caregivers in institutional and home care 
settings, making it difficult to maintain desired trai- 
ning levels. Nursing assistants are often the people 
providing ‘hands-on’ incontinence care and yet, 
often with the least training. 


Reimbursement policies often determine which pro- 
fessionals are able to provide continence care. In the 
Netherlands, for example, the government pays for 
up to 14 visits to a physiotherapist for incontinence 
(e.g., biofeedback therapy). 


5. EDUCATIONAL MATERIALS AND FUNDING 


There is a range of teaching packs, videos, and books 
on the topic of UI available. The Continence Promo- 
tion Committee (CPC) of the International Continen- 
ce Society (ICS) publishes a directory of material 
available from national continence organisations. 
There have been many advances in the field of infor- 
mation technology and interactive and distance lear- 
ning methods which are starting to be applied to 
continence. 


One interesting innovation in delivering continence 
education was reported by Teleac, a Dutch broadcas- 
ting company, who offered sufferers training therapy 
consisting of pelvic floor muscle exercises, bladder 
training and advice on relaxation and posture. They 
reached an average of 140000 viewers per broadcast; 
51% of participants reported an improvement in their 
incontinence, and 83% were satisfied with the results 
of the course [116]. 


Education can be expensive, for courses or produc- 
tion of materials, and also the need to replace per- 
sonnel who are away from work. The first two spe- 
cialist nurse courses in Australia cost AUD110000 to 
train 20 nurses. In other countries, there is minimal 
evidence of the cost of providing education to pro- 
fessionals on incontinence. 
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In practice, much education and many materials are 
produced or sponsored by commercial companies 
marketing incontinence-related products. While 
many fund broadly based materials without product 
mention, others attempt to influence the content to 
market their product. A partnership between compa- 
nies and health care professionals can be mutually 
beneficial, but the boundary between education and 
marketing is not always clear. 


6. INTERNET EDUCATION RESOURCES 


Many Internet sites now exist for the education of 
professionals and the public. Health care professio- 
nals have developed web sites and educational mate- 
rials, which are available in CD format (Japan) and 
as computerized decision pathways. In future, online 
real-time video may be accessed through the Inter- 
net. 


The CONTInet, a site sponsored by the ICS, pro- 
vides interchange between national continence orga- 
nisations and the public. A number of sites now exist 
from trade and professional bodies providing up-to- 
date information about new products and operative 
interventions. Interactive educational sites have yet 
to appear. Diering and Palmer reported on the accu- 
racy of UI information provided on web sites deve- 
loped by organisations based in the USA [117]. 


A total of 265 web sites were located, but only 15 
sites met the inclusion criteria. The authors felt there 
is a rapid proliferation of information on the World 
Wide Web (www) and there is a need to critically 
evaluate new sites or updated information as it 
becomes available. A physician evaluated the Inter- 
net as a source of interactive information about UI by 
posing as a fictitious woman with symptoms of stress 
UI. The author found that few sites provided com- 
prehensive information, but most information was 
correct [118]. 


More recently a study was undertaken to describe 
interactive information about continence health pro- 
motion for women on the internet [119]. The authors 
found that while web sites are informative, they lac- 
ked an emphasis on self-care and sufficient informa- 
tion to promote self-care. Information about ratings 
for websites and examples of the most popular web- 
sites on incontinence found using the Google search 
engine, are provided in Table 3. 


Table 3. Websites: rating systems and websites on inconti- 
nence 


1. Rating systems for websites 


Three organisations have been identified whose origins stem 
from concern with the reliability, accuracy, and quality of 
health information that is available on the Internet: 


Health On the Net Foundation (1995): www.hon.ch 
Health Internet Ethics (Hi-Ethics) (1999): www.hiethics.com 
MedCIRCLE (2000): www.medcircle.org 


Health on the Net (HON) Foundation located in Geneva, 
Switzerland, is a not-for-profit organisation that provides a 
source of “authoritative, trustworthy Web-based medical 
information.” Health information providers can become 
accredited and use the HONcode on their website by partici- 
pating in a review process that requires professionals to meet 
the HONcode standards. Upon approval, the information pro- 
vider is also added to HON’s database of accredited web sites. 
The HONcode membership is free. 


Health Internet Ethics (Hi-Ethics) is a non-profit organisa- 
tion that accredits U.S.-based health websites through the 
URAC review process, using the 14 quality standards establi- 
shed by the Hi-Ethics board members. The accrediting body, 
URAC, is an independent, nonprofit organisation that charges 
an annual accreditation fee ranging from $3,800 to $8,000, 
based on annual company revenue. Membership in Hi-ethics 
is $6,000 annually. 


MedCIRCLE (Collaboration for Internet Rating, Certifica- 
tion, Labeling, and Evaluation of health information) is a 
consortium of three European medical organisations and 
government agencies in Spain, France, and Germany, which 
developed a systematic approach of rating and 
evaluating/accrediting health websites. They are hoping to 
form a broader international collaboration with others who are 
willing to implement “HIDDEL (Health Information Disclo- 
sure, Description and Evaluation Language)” software to 
ensure the standardization of rating/evaluation services. 


Websites: Top 5 Websites on Urinary Incontinence 
(Google Search) 


Website Sponsor 


www.incontinence.org American Foundation for 
Urologic Disease, USA 


www.nafc.org National Association for 
Continence, USA 

Wwww.incontinet.com Dr. John Perry, USA — focused on 
pelvic floor disorders and 
biofeedback 


www.uib.no/isf/people/inkter.htm 
Dr. Hogne Sonvik, Dept of 
Public Health and Primary 
Health Care, University 
of Bergen, Norway 


www.seekwellness.com/incontinence 
Ms. Diane Newman, Nurse 
Continence Specialist, Division of 
Urology, University of 
Pennsylvania, USA 


50 


RECOMMENDATIONS FOR CONSUMER AND 
PROFESSIONAL EDUCATION 


Based on the literature reviewed in this section, 
the following recommendations can be made: 


° There is a need for rigorously evaluated conti- 
nence education programmes which adhere to 
defined minimum standards for continence spe- 
cialists, generalists and the public/consumer, 
utilizing web-based and distance learning tech- 
niques alongside traditional methods. The fol- 
lowing should be considered: 


- Compulsory inclusion of incontinence in the 
basic curriculum (physicians, nurses, phy- 
siotherapists and allied health professio- 
nals). Incontinence should be identified, 
planned and preferably taught as a separate 
topic. 

- Specific education programmes adhering to 
approved standards should be reported to a 
recognized central body. 


- Public education programmes should be 
independently evaluated. (Grade D) 


° There is a need for research on the most effec- 
tive means to educate the public and professio- 
nal groups on continence issues. Specifically, 
there is need for research on: 


- Translation of research into improved clini- 
cal practice and identification of methods by 
which this happens. 


- Mechanisms for increasing professional 
motivation to acquire education and impro- 
ve performance. 


- Effectiveness and impact of consumer edu- 
cation initiatives. (Grade D) 


e There is a need for collaboration at national, 
international and practice level to ensure that 
effort is not duplicated. Information banks of 
continence education material should be sha- 
red. This could be facilitated by the ICS. 
(Grade D) 


V. ORGANISATIONS 


1. DELIVERY OF CONTINENCE CARE AND SER- 
VICES 


a) Background 


The provision of continence care and services in 
each country will depend on the organisation and 
infrastructure of its health services generally. It is 
difficult to make recommendations that will apply in 
such a variety of contexts. In addition, incontinence 
is so widespread and affects so many different types 
of people that they can present for help to literally 
any health care professional. This means that there 
will seldom be one portal of entry to a continence 
service. 


When new services are created, there is a temptation 
to focus on the high technology investigation and 
medical treatment elements without considering the 
infrastructure needed to support that service [120]. 
However, there has never been a comprehensive exa- 
mination of an optimal service. It is not known whe- 
ther academic, specialist-led centres will achieve 
better and more cost-effective results than primary 
care clinics, domiciliary services or any other model. 


In 2000, UK’s Department of Health issued guidan- 
ce on continence services that outlined a good prac- 
tice model to achieve more responsive, equitable, 
effective continence services [121]. In the USA, the 
primary source of care for the majority of Medicare 
patients (primarily elderly population) are family 
physicians and primary care physicians [122]. Less 
than 1 person in 1000 is admitted to an academic, 
medical centre hospital [123]. Thus, in the USA, 
elderly persons with UI and FI will probably be seen 
by primary care physicians (PCPs) for initial assess- 
ment. This same model is likely to address the needs 
of developing countries in the Asia Pacific area 
where dissemination of expertise to rural communi- 
ties and isolated community health care workers is 
more logical. Services are being implemented in 
several countries using shared teaching and educa- 
tional resources through co-operative arrangements 
of the respective Continence Foundations. Thus, the 
general practitioner plays an important role in the 
first line treatment of UI that may be treated suc- 
cessfully with conservative treatments in the majori- 
ty of patients [124,125]. 


In some health systems, both UI and FI has traditio- 
nally been seen solely as a nursing problem, with litt- 
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le interest or input from other members of a multi- 
disciplinary medical team. Except for a few isolated 
areas, the main intervention has been trying to help 
the individual and caregivers cope with symptoms 
rather than attempting to treat the underlying cause 
of the incontinence. For example, in the UK, it is 
common for an elderly person presenting with incon- 
tinence to be referred directly to the district nurse 
“for assessment for pads and pants,” with no physi- 
cal examination or further investigation considered. 


Individual care is time-consuming and therefore, 
costly. In an attempt to streamline a proven tech- 
nique, a trial of BT in a group setting was attempted 
and proven to be effective [51]. 


In fact, incontinence is often a complex and multi- 
faceted problem, particularly in frail or dependent 
individuals, and it may require input from a wide 
variety of disciplines to tackle it effectively. While it 
may not be practical for all specialities to work in 
close proximity, there is a need to consider carefully 
who does what, with protocols to guide appropriate 
referral and ensure good liaison. It is important that 
there are neither gaps, nor overlaps, in the service. 


In countries such as Australia, New Zealand and the 
UK, where there is a national network of Continence 
Nurse Practitioners (CNPs), part of their job is to 
organise this liaison, integrate services, and guide 
individuals through the referral route most appro- 
priate to their individual needs. The ability of a CNP 
to do this was studied by Matharu and associates 
[126]. Four hundred and fifty (450) women over 40 
years of age underwent urodynamic studies after 
seeing a trained CNP. In patients diagnosed with 
detrusor overactivity, the nurse had prescribed 79% 
to have drug therapy and 64.8% to have pelvic floor 
muscle training (PFMT). In those with urodynamic 
stress incontinence 88% had been assigned to have 
PFMT. Nursing assessment has the potential to assi- 
gn patients to the correct conservative treatment the- 
reby shortening waiting times for urodynamics and 
specialist assessment. 


Although some might see multidisciplinary working 
as the ideal, the reality is not always smooth. In some 
situations, rivalries and competition between disci- 
plines and medical specialities is evident. This may 
be because of competition for patients and revenue, 
or because of disputes over the demarcation of the 
scope of different disciplines (such as the boundary 
between urology and gynaecology, or between nur- 
sing and physiotherapy). 


There are no studies directly comparing the effecti- 


veness of specific delivery systems for continence 
care. In certain cases, enthusiasts have conducted 
research and results may not generalize to the wider 
setting. Others have combined the expertise of mul- 
tidisciplinary teams to maximize service delivery. 
The level of evidence on service delivery models is 
4. 


b) The need for service. 


The majority of people (60-70%) who admit to UI in 
prevalence surveys do not seek professional help 
[127,128,129]. Not all incontinent people want or 
need help, and this may vary considerably between 
different cultures. For example, a postal questionnai- 
re asking about urinary symptoms found that noctur- 
nal problems caused the most bother (69% were 
bothered by nocturnal enuresis, 63% by nocturia). 
Only 50% found stress UI a bother and 56% were 
bothered by urge UI [130]. A community based study 
found that only 15% of severely incontinent women 
(daily incontinence requiring protective pads most of 
the time) were worried about it, 15% felt that their 
activities were restricted, the majority seemed able to 
cope. Overall, 78% were not worried by their incon- 
tinence and the authors suggested that services 
should be targeted towards the minority who do find 
it a problem [131]. In Japan, it has been found that 
55% of elderly incontinent people do not consider 
incontinence a bother, but 15% did not leave home, 
10% found it difficult to leave home, and 10% felt 
that they caused bother to family and neighbours 
[132]. 


This same survey [132] of over 1,000 caregivers of 
elderly incontinent people in the community found 
that more than 80% of caregivers are female and 
over half were more than 60 years old. The caregi- 
vers felt that incontinence caused problems with the 
home getting dirty (10%); extra laundry (9%), need 
to wake at night (7%), and not being able to go out 
because of incontinence (9%). When asked what 
kind of government service they wanted, caregivers 
replied “health training” (10%), “knowledge about 
incontinence” (10%), and “supply of a portable toi- 
let” (3%). Only 6% wanted the government to send 
them professional caregivers and 4% desired referral 
to a specialist physician. 


In a USA survey, UI was seen in 53% of homebound 
patients and was a leading reason for caregivers to 
place a family member in a nursing home [133]. The 
relatives of 50 patients admitted to the hospital 
because caregivers could no longer cope were asked 
which factors, if alleviated, would have enabled 
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coping. Nocturia, FI, and UI in an opposite-gender 
parent who needed intimate care, were among the 
least tolerated problems [134]. 


Some people seemed to cope better than others with 
symptoms, and some had coping strategies, which 
were easily undermined by any suggestion that pro- 
fessional help was required [135]. Few people see- 
med prepared to take action to prevent incontinence. 


This can create a dilemma and raises many ques- 
tions. Should health professionals attempt to persua- 
de people who do not see incontinence as a problem 
that it is an abnormal condition? Should a patient 
who is “not bothered” by symptoms be treated 
because the partner or caregiver requests the physi- 
cian’s assistance? Is lack of bother genuine or simply 
a defence against having to tackle an unpleasant pro- 
blem? Does early intervention prevent later deterio- 
ration in symptoms? Does delay in treatment mean 
that success rates are lowered? There is scant evi- 
dence on any of these issues, or on the most accep- 
table way of providing help. 


It is the impression of all members of this committee 
that, specifically for the field of UI, due to the high 
percentage of people not seeking help (for all the 
above mentioned reasons), that professionals must 
develop a concept of a “reaching-out” service and to 
actively provide service for incontinence care, mea- 
ning promoting awareness, actively detecting UI and 
providing simple and efficient therapy. 


c) Models for continence care 


Service models that specifically target “incontinent 
patients” are viewing health care only through the 
healthcare professionals’ eyes. As previously men- 
tioned, in the USA, less than one in 1000 patients 
will be seen at a university-based (academic) specia- 
list centre [123]. Thus, if all elderly persons with UI 
are expected to be seen by a specialty centre, then 
services will, of necessity, be limited to a very few 
sufferers. In fact, it is unrealistic and inadequate to 
streamline patients into such service models. In addi- 
tion, patients and physicians do not necessarily rate 
UI and OAB as their most important health concern, 
especially when they may be struggling with nume- 
rous other issues. Therefore, single specialist 
models, while helpful conceptually to think through 
how care is and might be organized, will be less effi- 
cient than linking and coordinating incontinence ser- 
vices through multidisciplinary models 


1. SINGLE SPECIALIST MODEL 


This is a service led by a consultant or specialist phy- 


sician (urologist, gynaecologist or geriatrician), 
often focused around an “urodynamic unit” provi- 
ding medical or surgical treatment. This is the most 
common model in developed countries; the best of 
them have a nurse continence advisor or physiothe- 
rapist as an integrated part of the service. 


In some countries, physiotherapists (PTs) have also 
developed a specialized practice with incontinent 
patients. In France, all women, after childbirth, are 
entitled to a maximum of 10 sessions of pelvic floor 
muscle rehabilitation physiotherapy, paid for by the 
government. In Australia, Scandinavia and the UK, 
research on PFMT has been led by PTs. However, 
there is a lack of consensus as to best practices for 
incontinence. In a postal survey of British PTs, many 
were providing specialized service. Gynaecologists 
were the most common source of referral. The majo- 
rity said physiotherapy was the first line of treat- 
ment. Pelvic floor muscle exercises and electrical sti- 
mulation were the most used modalities. However, 
there was little consensus about optimum treatment 
regimes amidst a wide variety in the details of thera- 
pies used [65,136]. 


2. NURSE CONTINENCE ADVISOR MODEL 


The nurse continence advisor (NCA) may be inde- 
pendent but is usually associated to community/area 
health centres, where they may have variable profes- 
sional support from general practitioners (GP) and 
family physicians. Continence nurses often work in 
both hospital and community, and the service is 
focused on primary care (particularly district nurses) 
assessment of patients and organisation of free 
incontinence product delivery to the home. 


The Department of Health in the UK has commissio- 
ned an evaluation of different models of nursing ser- 
vices, with and without specialist nurse continence 
advisers. It was found that where there is a continen- 
ce nurse, incontinent people are more likely to recei- 
ve targeted referral to specialists such as an urologist, 
and are more likely to have had investigations and to 
receive more appropriate treatment and care for their 
incontinence. These patients were also more likely to 
report satisfaction with the service. In most areas, the 
continence nurse is involved in individual patient 
assessment to identify simple problems at the prima- 
ry care level and implement conservative therapy 
where appropriate. 


In a series of studies performed in Leicestershire 
UK, the short and long-term outcomes of a new 
continence nurse practitioner (CNP)-led service for 
urinary symptoms (3 and 6 months after implemen- 
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ting the program) were examined and evaluated 
[126,137,138]. The experimental group was compri- 
sed of 2,958 patients. The standard care was the 
control group (n=788) who accessed GP services and 
existing continence services in the area. The experi- 
mental group received an 8-week primary interven- 
tion package by the CNP, which included advice on 
diet, fluids, bladder training, pelvic floor muscle 
awareness and healthy eating. Individuals whose 
symptoms persisted after primary intervention were 
offered urodynamic testing. The CNP led service had 
a 10% higher cure rate than standard care with sta- 
tistically and clinically significant reductions in 
urgency, frequency, nocturia and UI. In addition, 
quality of life (QoL) improvements were greater in 
users of the CNP led service and higher levels of 
patient satisfaction were achieved. This is the first 
study to show the effectiveness of nursing services 
on urinary storage symptoms (rather than simply 
incontinence) and associated QoL. 


A similar RCT in Australia compared outcomes in 
145 women presenting with stress UI, with or 
without urge UI, randomly allocated to a standardi- 
sed regimen with the NCA or treatment by an urogy- 
naecologist [139]. After 12 weeks, 110 were evalua- 
ted. Sixty-four percent (n=58) of the NCA group and 
52% (n=52) of the urogynaecologist group were 
asymptomatic with a dry pad test. There were no 
significant differences between the groups for incon- 
tinence scores, pad test changes, voids/day or scores 
on UDI (Urogenital Distress Inventory) or HQ 
(Incontinence Impact Questionnaire). The treatment 
by the NCA took a median of 160 minutes, but cost 
AUDS9.20 compared with 90 minutes of gynaecolo- 
gist time at a cost of AUD189.70. At 2.5 years 29% 
of the NCA group and 41% of the other group were 
dry. The authors concluded that similar results were 
achieved at lower cost using the NCA. 


An additional number of studies support the efficacy 
of specialist nurse NCA in the delivery of communi- 
ty continence care [72,124,140]. 


A 2000 study in the USA demonstrated significantly 
improved outcomes for three clinical problems: uri- 
nary incontinence, depression, and pressure ulcers 
when advanced practice gerontological nurses 
(APNs) worked with nursing home (NH) staff to 
implement scientifically based protocols [141]. In 
addition to working with NHs to provide resident 
evaluation as physician extenders, this research indi- 
cates that this service model using an APNs can be 
an effective link between current research based 
knowledge about clinical problems and NH staff. 


This study also showed that consistent educational 
efforts with staff and NH residents demonstrated that 
interventions could improve or stabilize the level of 
UI in these individuals. 


A similar program has been implemented in the Hun- 
ter Valley region of Australia [71]. A single expe- 
rienced CNP set up a series of continence clinics in 
this extended area and trained community nurses to 
administer a series of programmes including bladder 
training, PFME, as well as, standardised catheter 
care and intermittent self-catheterisation regimens. 
There are now 22 clinics and centres with this exper- 
tise in the Hunter Health district. Some services are 
associated with Continence Organisations of various 
countries. In developing countries such satellite cli- 
nics are the only way to provide access to services in 
rural and poor areas. Outcome studies are lacking in 
reports of such services. 


The Multiple Sclerosis Society of New South Wales 
with over 4,500 patients has funded a NCA to provi- 
de similar services on a state-wide service to its 
patients. The NCA trained 4 other staff to assist in 
this task. As news of the service spreads, the demand 
for the service grows. A single consultant urologist 
backs up this service and runs a referral clinic every 
other week with access to video-urodynamic investi- 
gation when needed. 


In some countries the NCA is attached to a district 
nursing service providing expert advice and support 
for non-specialist nurses with patients who have 
continence problems. 


3. MULTIDISCIPLINARY RESOURCE AND REFERRAL 
CENTRE MODEL 


Multidisciplinary clinics, as service models, have 
been shown to provide comprehensive continence 
care. In multidisciplinary clinics, such as a “Pelvic 
Floor Clinic,’ gynaecologist urologist, colorectal 
surgeon, physiotherapist and continence nurse work 
together [142]. 


An Australian study took all community referrals of 
those who had been incontinent for at least two 
months and had at least one episode in the precee- 
ding 2 weeks to a continence clinic. Patients were 
randomised to conservative treatment or control, 
with a crossover design. Patients were asked subjec- 
tive questions about embarrassment, odour, depres- 
sion, family relationships, isolation and laundry on a 
4-point scale ranging from no effect to major effect 
upon life. The questionnaire was completed at the 
start, and at 2, 4, 8, and 12 months. Seventy-eight 
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patients entered the study: 87% improved with treat- 
ment (vs. 41% controls). Fifty-two percent were 
moderately or severely embarrassed at the start of the 
study period, but at 4 months, only 17% were. 
Depression decreased from 49% to 22% and isola- 
tion from 28% to 12%. Odour and the use of extra 
laundry also decreased. All benefits were maintained 
at 12 months. Controls did not improve on these 
items until crossed over to active treatment, despite 
feeling better. The authors conclude that conservati- 
ve treatment in a multidisciplinary community clinic 
improves continence and well being [143]. 


An expansion of this service provision is exemplified 
by the National Centre for Continence in Israel, 
which aimed to provide an integrated service 
[144,145]. The Center’s professional team not only 
treats incontinent patients but also educates GPs and 
nurses who come from pre-selected peripheral/out- 
lying clinics, and provides ongoing support and advi- 
ce as well as a pathway for tertiary referral. A local 
team (GP and nurse) are also selected to be in char- 
ge of promotion, detection and treatment of inconti- 
nence at the clinic. They later become “in charge” of 
incontinence in their region. This model allows 
national distribution of continence services with sup- 
port from the resource centre and provides interdis- 
ciplinary exchange, as well as, maximum co-opera- 
tion between Medical Centres and community health 
services. The national centre is funded by govern- 
ment and industry to provide a “Hotline” for the 
public, to promote education programmes in nursing 
and medical schools, hospitals and nursing homes, 
and to develop guidelines for diagnosis and manage- 
ment of incontinence by primary healthcare staff. 


A report on continence care services worldwide 
noted that services were scattered, inconsistent and 
considerable discrepancies exist in their funding. 
The authors concluded that there was a need for 
accessible (and affordable) continence care and mul- 
tidisciplinary teamwork [63]. 


4. PRIMARY CARE MODEL 


There are many factors that can persuade health care 
planners about the importance of adequate invest- 
ment in community continence services: the preva- 
lence and the number of incontinent people is likely 
to increase with an aging and increasingly dependent 
population and many frail, disabled or elderly people 
are incontinent for reasons extraneous to the urinary 
system (such as poor mobility, an inappropriate phy- 
sical environment or lack of an individualised care 
regime). It is often best to provide an initial assess- 


ment for such individuals in their usual surroundings 
and to reserve hospital or clinic (specialist or acade- 
mic) referral for those who do not respond to simple 
measures such as treatment of constipation, modi- 
fying a diuretic medication, or provision of acces- 
sible toilet facilities. A number of guidelines have 
suggested an algorithmic, step-wise approach to 
assessment and treatment of incontinent people and 
many conservative treatments have a good success 
rate in primary care [76,90,80]. 


A New Zealand study of 600 family physicians 
found that most respondents provided continence 
care and 2.6% offered special clinics for continence 
promotion [146]. Fewer than half felt confident to 
diagnose the causes of incontinence. Confidence in 
managing incontinence in children was consistently 
lower than for other childhood problems. There was 
no difference by sex in confidence, although female 
respondents were more likely to consider manage- 
ment of continence care as part of a practice nurse’s 
role and to routinely ask women about UI during a 
“well” visit. Most respondents (71.9%) could not 
remember having had any formal training in the 
management of incontinence either at the undergra- 
duate or postgraduate level. Recall of postgraduate 
education was associated with greater levels of 
confidence in management of incontinence pro- 
blems. 


In a questionnaire study in the UK, replies were 
received from 560 family physicians. They were 
more likely to refer men than women and younger 
rather than older patients with UI to a specialist. 
Fifty-three percent had seen 3 or more incontinent 
patients in the past month. Twenty-nine percent rou- 
tinely ask about incontinence at “well-man” clinics; 
54% do so at well-women clinics and; 6% do not ask 
men or women during routine screenings, over a 7 
year period of time. Women and older physicians 
were more likely to refer and felt that the most help- 
ful professionals were the community nurse, gynae- 
cologist and urologist. Only two-thirds used geriatri- 
cians or continence nurses; half use physiotherapists. 
The author concluded that family physicians see a 
large number of patients with UI, and vary in how 
they manage it [133]. 


Family physicians have been shown to be successful 
in treating UI. A UK study examined assessment and 
treatment of 65 women, who were treated according 
to their type of UI. Those with stress UI were treated 
by pelvic floor muscle exercise, those with urge UI 
by bladder training and medication, and those with 
mixed UI by both. Patients with stressUI or urge UI, 
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but not mixed, improved compared to controls at 12 
weeks [148]. A Dutch study of 110 women reporting 
UI to a family physician were randomly assigned to 
the treatment or control group. Treatment was PFMT 
for stress UI and bladder training for urge UI. 
Patients were interviewed at 3 and 12 months, with 
crossover at 3 months for controls. At 3 months, 60% 
were dry or only slightly incontinent. Mean wet epi- 
sodes were down from 27 to 7 per week. Seventy- 
four percent felt improved or cured and there was 
further slight improvement at 1 year [73]. 


A study in a community clinic in Israel showed that 
after training, family physicians detected 98 patients 
with UI during a period of 19 months. Mean age of 
the 94 females and 4 males was 7lyears (range 56- 
89). Most patients (53) were detected by the physi- 
cians on direct questioning, some by nurses (29) and 
only 18 by self-referral. After a mean follow up of 10 
months, 35 were dry and 32 significantly improved. 
Cure or improvement was achieved at the clinic with 
no involvement of a urologist or gynaecologist 
[149]. 


5. OTHER SERVICE MODELS 
° Acute or subacute care to community 


Patients with UI who receive care in acute care hos- 
pitals have been shown to lack appropriate care 
because of the lack of knowledge amongst acute care 
nurses about assessment or management of UI [150]. 
Nursing education will have to change to affect this 
situation. The value of tackling this is shown in a 
retrospective review of 6,773 episodes of care in 54 
medical facilities [151] The discharge destination 
was altered by the presence or absence of UI — 57% 
vs. 82% being discharged home, respectively, and 
29% vs. 12% being discharged to a nursing home or 
other health care venue. In addition, the time in reha- 
bilitation was 185.6 days with UI compared with 
156.8 days without UI, and geriatric costs in evalua- 
tion and management were higher in the UI group. 
The level of functional independence and motor 
function also impacted outcome. 


° Services in developing nations 


The potential demand for UI services in developing 
nations far outstrips the resources that are available. 
The provision of services will depend on an dedica- 
ted health care professionals with support by govern- 
ment or industry and by a local continence organisa- 
tion to educate a new generation of service providers 
who will carry the services to remote communities. 
In some instances, consideration will have to be 
given to cultural, social mores and taboos. 


For example Ethiopia’s Health Minister has stressed 
the need to develop rural health services to reduce 
the incidence of fistula and to have first time mothers 
examined by Traditional Birth Attendants (TBAs). It 
is planned that TBAs will be trained to identify high- 
risk women, and thereby divert expenditure from 
high cost physicians and urban health services to 
training community health workers and health edu- 
cation. Attitudes on female circumcision, contracep- 
tion and women’s health, which are often decided by 
their husbands, obviously have much wider implica- 
tions than just continence care. 


A demonstration project in northern Nigeria has 
reported training obstetric fistula patients to act as 
peer educators to help prevent vesico-vaginal fistula 
[152]. The concept of peer health educators has been 
used in many developing countries. Given local tra- 
ditions of seclusion of women, only their peers may 
have access to women of childbearing years. 


Continence services are a relative luxury, to which 
countries with a low per capita income are unlikely 
to devote scarce resources until more “life and 
death” issues are addressed. For example, in Brazil, 
priorities for their health budget are childhood 
immunizations, AIDS/STDs, basic sanitation, heal- 
thy environment and literacy to help with the pro- 
blem of street children. 


e Childhood enuresis service 


Very few countries have well-developed services for 
nocturnal enuresis in childhood. These are seldom 
well integrated with adult continence services, 
although some continence nurses do run enuresis cli- 
nics. Most clinics are the responsibility of paediatric, 
school health or psychology services. 


RECOMMENDATIONS FOR DELIVERY OF 
CONTINENCE CARE AND SERVICES 


° Based on the literature reviewed in this section, 
the following recommendations can be made: 


° Government support and co-operation are nee- 
ded to develop services, and responsibility for 
this should be identified at a high level in each 
Health Ministry. Incontinence should be identi- 
fied as a separate issue on the health care agen- 
da. There is a need for funding as a discrete 
item and for funding, not to be linked to any 
one patient group (e.g. elderly or disabled), and 
not as an optional service. (Grade D) 
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° No single model for Continence services can be 
recommended. In all health care systems much 
will depend on the local health care structure. 
Because of the magnitude of UI prevalence, 
detection and basic assessment will need to be 
performed by primary care providers. Specialist 
consultation should generally be reserved for 
those patients where appropriate conservative 
treatements have failed, or for specified indica- 
tions. (Grade D) 


e There is a need for research on outcomes, not 
just the process of service delivery. This resear- 
ch should have patient-focused outcomes, eva- 
luate the outcomes for all sufferers who present 
for care, use validated audit tools/outcome mea- 
sures and longitudinal studies of the outcomes 
of services provided. (Grade D) 


e There is a need for cost-effectiveness studies of 
services currently being provided. (Grade D) 


2. NATIONAL ORGANISATIONS 
a) Background 


The International Continence Society (established in 
1971), in setting up a Continence Promotion Com- 
mittee and in hosting the International Consultation 
on Incontinence (in 1998, 2001 and 2004), has reco- 
gnised a broader responsibility than its former role as 
a forum for scientific research. Many in the scienti- 
fic and medical community have also been active in 
developing national policies, services and organisa- 
tions, in teaching professionals and in public aware- 
ness activities. 


Although it may not be practical to develop global 
and uniform strategies for continence promotion and 
public awareness, much can be learned from the 
positive and negative experiences of other organisa- 
tions in other countries. 


Continence promotion is a most challenging endea- 
vour. Although the ratio between affected patient 
populations and continence organisations funding 
has not been formally studied. Anecdotal informa- 
tion suggests that fund-raising for continence pro- 
grammes is among the most difficult of medical pro- 
blems for which to obtain funding. In view of all 
these challenges, the proliferation of new continence 
organisations, especially in the Far East, is a valida- 
tion of both the need for continence promotion and 
the dedication of those who have recognized and are 
addressing this need. 


b) Continence organisations 


The summary of current continence organisations is 
based on historical data and on a survey sent in Sep- 
tember 2003. 


National organisations, which promote continence, 
are as diverse as the cultures they serve. They repre- 
sent a wide diversity of models, including consumer- 
led, company sponsored, professionals only, and 
organisations which have deliberately set about 
trying to bring together all relevant stakeholders in a 
relatively democratic model. In every part of the 
world these organisations play a dynamic role in 
building both public and professional awareness of 
this under-served and under-reported condition. 
Most continence organisations are poorly capitali- 
zed, being either under or unfunded (i.e., run by 
volunteers) and are held together initially by either a 
dedicated patient advocate or an energized health 
care professional. Yet, despite this limitation, these 
organisations often provide their country with the 
first wake-up call that incontinence is common. 


An organisation that is well funded, typically has 
strong support from the Government. The Continen- 
ce Foundation of Australia, a non-profit organisation 
established in 1989, receives Community Sector 
Support Scheme funding from the Government, and 
specific funding to operate the National Continence 
Helpline and to distribute educational and continen- 
ce awareness material through the Helpline. Many 
other initiatives in continence promotion have been 
achieved as part of the National Continence Mana- 
gement Strategy, where AUD31 million has been 
allocated over a 7 year period [153]. 


Although the exact founding date of the first conti- 
nence organisation is not known, the oldest appa- 
rently is the Association for Continence Advice, Uni- 
ted Kingdom (1981). Even so, the wealth of expe- 
rience, the creativity of endeavours which have been 
tried, and the method in which older organisations 
are evolving into established foundations are all 
worth studying. However, the challenges of cross 
cultural communications, language barriers, and the 
costs of travelling to international meetings make 
information sharing a unique challenge. 


Organisations that primarily target the general public 
generally do not participate in educating health care 
professionals. Those countries where a consumer- 
based organisation does not exist do engage in edu- 
cating health care professionals as well as raising the 
awareness of incontinence to the population in gene- 
ral. In those countries that have consumer-based 
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Continence organisations, there are national public 
awareness campaigns (e.g., USA has a designated 
“Bladder Health Week” every fall). It is generally 
felt that media coverage is inadequate. However, in a 
recent article, the National Association For Conti- 
nence (USA) strongly advocates enlisting the help of 
the media as one of the 3 main strategies that will 
help to improve the quality of life for many inconti- 
nence sufferers in future [154]. 


The 2003 survey of national organizations showed 
that besides UI, many organisations do address FI, 
but pelvic organ prolapse is apparently addressed by 
only one organisation. 


There is a paucity of published work on the forma- 
tion of national organisations that target consumers 
or the general public. Appendix 1 gives the contact 
details of various national continence organisations. 
The level of evidence on the impact of national orga- 
nisations increasing continence awareness is 3. 


c) Networking of continence organisations 


In 1993, the first networking meeting for continence 
organisations and others interested in promoting 
continence from around the world was held during 
the ICS meeting in Rome. The networking group was 
gradually formalised and known as the “Continence 
Promotion Committee” (CPC), and updates with an 
annual newsletter “Continence Worldwide.” The 
website for CPC, established in 1997 can be found 
at: http://www.continenceworldwide.org. In 1998, 
the CPC became an official committee of the ICS. 
The principal aims were: 


° To look at opportunities for networking across 
various countries; 


° To increase awareness amongst ICS members of 
continence related issues; 


° To facilitate development of continence organisa- 
tions; 


° To facilitate interchange of information about 
continence awareness and promotion; 


° To identify opportunities for continence preven- 
tion strategies. 


On behalf of ICS, the CPC started “ContiNet” in 
1994, an electronic network for ICS on the World 
Wide Web [155]. The initial focus has been networ- 
king of continence organisations and internal ICS 
business, but there is facility for announcements of 
meetings, publication of abstracts, rapid sharing of 
resources and teaching materials, and co-ordination 


of multi-centre research. This service will eventually 
develop an index system to facilitate rapid easy com- 
munication of information between organisations 
and individuals. The “ContiNet” can be found at: 


http://www.continet.org. 


While there is little data on the outcomes of the use 
of organisations to change consumers’ views and 
awareness of incontinence, sharing of experience 
and collaboration amongst countries could lead to 
more efficient use of resources. For instance, in 
1998, the Asia Pacific Continence Advisory Board 
(APCAB) was established with a mission to develop 
“Continence Promotion” programmes that work 
together with healthcare professionals and the gene- 
ral public to develop strategies to increase awareness 
and reduce the social burden of UI in the Asia Paci- 
fic Rim. The APCAB member countries are Thai- 
land, Korea, China, Hong Kong, Taiwan, Malaysia, 
Indonesia, India, Philippines, Singapore and Pakis- 
tan. 


This sharing of information, ideas and materials has 
helped new countries get started. In Asia alone, 9 
new continence organisations were formed between 
1994 and 2000. As of November 2004, there are 42 
listed continence organisations in 31 countries (see 
Appendix 1). 


d) Detailed results of 2003 survey 
1. METHODS AND RESPONSE RATE 


The summary of current continence organisations is 
based on a survey sent in September 2003. The sur- 
vey consisted of 31 questions that was sent to 36 
organisations from 28 countries. The survey was in 
English and was emailed and/or faxed to the organi- 
sations. Twenty-four from 19 countries responded, 
giving a response rate of about 66.7%. 


2. MEMBERSHIP 


Membership of most organisations consists of both 
professionals and the public. Most of the professio- 
nal members are doctors and nurses. Of the 16 with 
public membership, seven (43.8%) have strong 
public representation of more than half their entire 
membership. Incontact of the UK, the International 
Foundation for Functional Gastrointestinal Disorder 
(IFFGD) and the Simon Foundation for Continence 
(SFC), both USA organisations, comprise 80-90% of 
public membership. Membership fees are chargeable 
in 17 organisations, ranging from 5 to 1,000 USD. 


Of the 15 organisations that have been established 
for more than 10 years, 7 (all from Western coun- 
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tries) have been in operation for more than 15 years. 
Five organisations (3 from Asia and 2 from Europe) 
started less than 5 years ago. 


Eight organisations have fewer than 100 members in 
their mailing list. Five reached out to more than 
10,000 people, and the 2 with the largest mailing list 
of 135,000 are in the USA. 


Of the 22 (91.7%) organisations with paid 
employees, only 4 have between 11 and 20 staff 
members. The rest have only 1 to 10 staff. Twenty 
(83.3%) organisations have advisory boards of bet- 
ween 3 and 61 members. The majority of board 
members are health care professionals, only 6 
(33.3%) consist of lay people on the board. One 
organisation has only caregivers in the board. 


3. MISSION 


Two-thirds of the respondents indicated more than 
one primary mission. This includes “educate health- 
care professionals” (18), “educate consumers / lay 
public” (17) and “promote continence via public 
education” (14). Three of them cited “advocacy” (2) 
or “influencing policy” (1) as additional primary 
mission. One organisation declared “defend promo- 
tion of continence in different ways” as its primary 
mission. 


As expected, all organisations cover UI, but FI is not 
covered in 6 of them. Twelve organisations include 
interstitial cystitis and 10 include pelvic pain disor- 
ders in their coverage. In addition, 9 organisations 
reportedly include other topics in their coverage, 
such as radical prostatectomy surgery, electrical sti- 
mulation, physiotherapy, incontinence in children, 
gastrointestinal disorders, neurogenic bladder, pelvic 
organ prolapse, prostatic obstruction, erectile dys- 
function and voiding disorders of varied aetiology. 


Seventeen organisations have developed medical 
guidelines for continence care which represented 
solo efforts by organisations themselves (8), the 
medical community (3) and the government (2). 
Three were combined efforts from government and 
medical community, and 1 was developed by all 3. 
Some of the publications (with release date in brac- 
ket) include: 


° Australia — Managing incontinence in general 
practice (2002) 


° Belgium — Workbook for GPs (1999) 
° Canada — Promoting a collaborative consumer- 
focused approach to continence care (2001) 


e Holland — Guidelines on stress incontinence 
(2002) 


° New Zealand — Female urinary incontinence 
(2002) 


° Philippines — Take control (2003) 
° Poland — Therapy (2002) 


e UK, Enuresis Resource and Information Centre 
(ERIC) — Minimum standards of practice in treat- 
ment of enuresis (1996) 


e USA, IFFGD — Advancing the treatment of faecal 
and urinary incontinence (2004) 


4. FUNDING AND SUPPORT 


Members contributed between 1.5% and 50% of fun- 
ding in 15 (62.5%) organisations. Support from cha- 
rity accounted for about 1% to 80% in 7 organisa- 
tions. Of the 4 organisations that received govern- 
ment funding, 3 received 30%, 35% and 90%, res- 
pectively. Most organisations (87.5%) received sup- 
port from industry or manufacturers of drugs and 
products. Except for Poland which received 100% 
funding from this source, the rest received between 5 
and 90%. Education grants of between 5 and 90% 
are available in 11 organisations. Ten organisations 
reported other types of funding with amount from 1 
to 98%. 


A majority of respondents (83.3%) felt their govern- 
ment have “a little” or no interest at all in inconti- 
nence services. Only 4 cited “quite a lot” of govern- 
ment interest. Ten organisations did lobby their 
government for funding. Strategies that help in the 
lobby include direct mailing, working with an 
umbrella group of charities to change attitudes, 
through grants, and applications to specific funds on 
a project basis like production of guidelines and 
maintenance of a national help-line which indirectly 
helps to fund other administrative and promotion 
activities. One USA organisation mentioned “wor- 
king to educate Congress.” 


Payment method of the continence services varies 
from countries and types of services. In India, Japan, 
Korea, Philippines and Holland, the government is 
apparently not involved in payment of any of the 
continence services. For the remaining 14 countries 
government funding is available for surgery, medica- 
tions and investigations / research (12), conservative 
treatment (11), specialist nurse and physiotherapy 
(10), and other incontinence services (5). Insurance 
may be used in paying for surgery and physiothera- 
py in 12 countries, conservative treatments and 
medications in 11, specialist nurse (7), investiga- 
tions/research (6) and other incontinence services 
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(4). Holland and Korea are the 2 countries where all 
incontinence services are payable by insurance/pri- 
vate only. However, in India, Israel and Hong Kong, 
insurance does not pay for any incontinence services. 


5. SERVICE PROVISION AND ACCESS 


Four countries reported the urologist as the primary 
health care professional of specialised incontinence 
service and the advanced practice nurse was reported 
as the primary provider in 2 countries. The remaining 
13 countries appeared to have no single primary 
health care professional of specialised service, and 
they include urologist (12), urogynaecologist (10), 
gynaecologist (9), geriatrician (7), general practitio- 
ner (7), advanced practice nurse (5), registered nurse 
(4), physical therapist (4), gastroenterologist (1) and 
colorectal surgeon (1). 


Eleven countries have a “continence advisor” in their 
health care structure, and in 8 countries, the nurse is 
the “advisor.” In Taiwan and Indonesia, the physio- 
therapist is the “continence advisor,” while either the 
nurse or physical therapist may be the “advisor” in 
UK. 


In 13 countries, referral by a family doctor is the 
most common way a person gains access to a conti- 
nence specialist. The other ways include: self-refer- 
ral to specialist continence nurse (9), self-referral to 
hospital doctor (7), through National Health care 
System (4) and through organisations or other health 
care professionals (3). Two organisations reported 
that they were not sure of the referral system in their 
country, 


A toll free number is offered by 11 organisations. 
Most (72.7%) received between 1 and 25 calls per 
day. Only 1 had received between 51 and 100 calls. 
Eleven organisations were able to quantify the num- 
ber of “hits” or “visitors” to their respective websites 
per month. The number ranged from 100 to 200,000. 
The highest was recorded by NAFC, USA. 


Fourteen organisations provide consumer education 
and brochures in a different language. The informa- 
tion provided includes “General information on 
incontinence” (11), “Use of products and devices” 
(5) and “Others” (5), for example, “clinical proce- 
dures,” ‘bedwetting information for parents” and 
“pelvic floor muscle exercise.” 


6. PUBLICITY AND AWARENESS 


A majority (20) of the organisations reported the 
understanding of the general public about inconti- 
nence as “a little” Only 3 organisations reported 


“quite a lot,” while one (1) felt that the public do not 
have any understanding at all. Ten (41.7%) organisa- 
tions have conducted surveys of the lay public 
concerning incontinence issues. Only half had publi- 
shed the surveys. Four organisations felt that the 
media coverage of incontinence is poor, 17 felt they 
were fair, and only 3 reported the coverage as good. 
Eight quoted “uncomfortable with the subject mat- 
ter” as the biggest obstacle to getting coverage from 
the media. Other reasons cited include “lack of edu- 
cation” (6), “stigma” (3), “no interest” (1) and “not 
newsworthy or nothing sensational” (2). There was 
apparently one request from the media for payment 
to support “editorial space.” 


Most organisations (19) reported having had sponso- 
red a National Public Awareness Campaign, Health 
Promotion Project, or Health Fair on incontinence or 
a related topic. Sixteen have had the most recent pro- 
grammes in 2003 or on-going till 2005. Poland has 
the most number of programmes with 13. The rest 
varies from 1 to 5. Examples of the programmes 
include: 


Australia — Helpline promotion 

Belgium — GP and incontinence 

Canada — Incontinence awareness month 

Hong Kong — Continence promotion 

Indonesia — GP seminars 

India — Public awareness exhibition 

Japan — Let's talk and think about continence 
Korea — Incontinence awareness campaign 

New Zealand — National bladder awareness week 
Poland — National billboard campaign 

Singapore — Women’s health issues & healthy aging 
Taiwan — A dry and comfortable spring 


UK, Continence Foundation — Continence awareness 
week 


UK, ERIC — Bed-wetting awareness in schools 
UK, Incontact — Healthy bladder campaign 
USA, IFFGD — IBS awareness month 

USA, SFC — Stigma in healthcare 


USA, NAFC —Women’s forum on lifelong bladder 
health 


Seventeen of them were able to quantify the results 
of the Public Awareness Campaigns. Poland has seen 
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the highest number of articles (279) in newspapers, 
while the rest has between 4 and 141. ERIC has the 
highest number of programmes (20) on television; 
the rest have between 1 and 10. Other results conse- 
quent to the programmes include “increase in calls 
for information to the National Helpline,” “ increa- 
sed calls to helpline,” “increase number of website 
hits,” “radio programmes,” “more people coming for 
consultation” and “200 Million Impressions of 
Public Service Announcement.” 


There were 15 respondents who shared experiences 
learned from the programmes they conducted. One 
commented that it was important to perceive the 
needs of the targeted audience for scientifically 
oriented programmes or it becomes too overwhel- 
ming. One felt it was not beneficial to organise an 
awareness programme unless the target audience has 
some incontinence related problems. Two claimed 
there was no media attention, with one adding that 
public was still embarrassed to come forward. One 
shared that a lot of people still do not know where to 
seek help. One mentioned that there was no interest 
from doctors except for a few. Another commented 
on the low priority given to address the problem. 
However, four said that media interest and awareness 
had increased although FI remained “taboo” as men- 
tioned by one. One believed continence education 
should start in early years as school children are 
interested in continence. 


Respondents felt that campaigns could be more suc- 
cessful if education of health care professionals and 
voluntary organisations working in health related 
areas were performed prior to educating the public. 
Getting funding and generating publicity or media 
interest, like working together with a leading news- 
paper, using TV, internet and billboards on public 
transport are felt to be important success factors. The 
interest may be increased if a sufferer is willing to 
publicise his or her own condition, or if programmes 
are made more attractive, such as offering prizes for 
quizzes or contests. Any message should be positive, 
direct to the point and in simple language that 
patients and consumers understand. Seeking new ini- 
tiatives (e.g. National Toilet Card) to get the press 
interested, having celebrities to talk about the pro- 
blem, provide free participation to encourage more 
attendances, and direct mailing are some of the other 
ideas. 


7. OTHER INITIATIVES 


Other comments or suggestions from respondents 
include building a data base of interested people who 


could contribute using email as a medium to create 
public awareness, making web-site more interactive, 
establishing a parallel charity with professional trus- 
tees to get funding, collaborating with governmental 
agencies to put educational posters on incontinence 
in all public toilets, regular continence activity for 
elderly and children twice a year, focusing on provi- 
ding advice and support to members to help them 
deliver a better service, and ensuring patient organi- 
sations work together with the medical community. 
The UKCF estimated that they are currently reaching 
over 250,000 people a year by phone, web, email, 
letters and leaflets distributed. ERIC mentioned they 
hold bi-annual conferences and offer training semi- 
nars to health professionals. Incontact hoped to pro- 
duce more accessible booklets (e.g. in Braille). The 
NAFC suggested new ventures into diseases-specific 
publications, a website for outbound communication 
(e.g. webcast, bladder forum, advocacy), and com- 
puterized database for free unbiased matchmaking. 
Indonesia has plans to conduct a series of inconti- 
nence forums in all major cities. 


RECOMMENDATIONS ON NATIONAL 
ORGANISATIONS 


Based on the literature reviewed in this section, 
the following recommendations can be made: 


° There is a need for the formation of a worldwi- 
de resource centre, preferably through the 
International Continence Society. The centre 
should update educational materials and verify 
best practice experiences or activities while 
ensuring efficient sharing and optimum use of 
resources for promoting continence, especially 
for countries with fewer resources. A regular 
update via survey is useful to independently 
monitor this activity. (Grade D) 


° Continence organisations should establish 
long-term governmental, as well as, commer- 
cial collaboration, particularly in terms of 
continuing support and funding for mutual 
benefits. Agenda and funding priorities must be 
for the benefit of consumers and general 
public. (Grade D) 


e Continence organisations should have the out- 
comes and cost-effectiveness of their pro- 
grammes and activities independently evalua- 
ted. (Grade D) 
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Continence promotion involves informing and educa- 
ting both the public and health care professionals that 
incontinence (both urinary and bowel) is not inevitable 
or shameful, but is treatable or at least manageable. Pro- 
gress has been made in the promotion of continence 
awareness through primary prevention, education of 
professionals and consumers, organization of the delive- 
ry of care, and public access to information on a world- 
wide basis. However, incontinence needs to be identi- 
fied as a separate issue on the world health care agenda. 
All governments are encouraged to take an interest in 
and to support the development of continence services 
by actively developing policies and providing adequate 
funding. These should include a primary prevention 
strategy. 


1. PRIMARY PREVENTION 


Primary prevention studies should not be limited to indi- 
vidual interventions, but also test the impact of popula- 
tion-based public health strategies (Grade C) 


Pelvic floor muscle training (PFMT) should be a stan- 
dard component of prenatal and postpartum care 
(Grade B) 


Randomised controlled trials (RCTs) should be conduc- 
ted to test the preventive effect of PFMT for men post- 
prostatectomy (Grade B) 


Further investigation is warranted to assess the efficacy of 
PFMT and bladder training (BT) for primary prevention 
of urinary incontinence (UI) in older adults (Grade B) 


2. CONSUMER AND PROFESSIONAL EDUCATION 


There is a need for rigorously evaluated continence edu- 

cation programmes which adhere to defined minimum 

standards for continence specialists, generalists and the 
public/consumer, utilizing web-based and distance lear- 
ning techniques alongside traditional methods. (Grade 

D) 

° Compulsory inclusion of incontinence in the basic 
curriculum (physicians, nurses, physiotherapists and 
allied health professionals). Incontinence should be 
identified, planned and preferably taught as a separa- 
te topic 

° Specific education programmes adhering to approved 
standards should be reported to a recognized central 
body. 

° Public education programmes should be indepen- 
dently evaluated 


There is a need for research on the most effective means 
to educate the public and professional groups on conti- 
nence issues. (Grade D) 

° Translation of research into improved clinical practi- 
ce and identification of methods by which this hap- 
pens. 

° Mechanisms for increasing professional motivation 
to acquire education and improve performance. 
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° Effectiveness and impact of consumer education ini- 
tiatives 


There is a need for collaboration at the national, interna- 
tional and practice level to ensure that efforts are not 
duplicated or in conflict. Information banks of conti- 
nence education material should be shared. This could 
be facilitated by the ICS. (Grade D) 


3. ORGANIZATION 
a) Delivery of Continence Care and Services 


Government support and co-operation are needed to 
develop services, and responsibility for this should be 
identified at a high level in each Health Ministry. Incon- 
tinence should be identified as a separate issue on the 
health care agenda. There is a need for funding as a dis- 
crete item for funding, not to be linked to any one 
patient group (e.g. elderly or disabled), and not as an 
optional service. (Grade D) 


No single model for Continence services can be recom- 
mended. Because of the magnitude of UI prevalence, 
detection and basic assessment will need to be perfor- 
med by primary care clinicians. Specialist consultation 
should generally be reserved for those patients where 
appropriate conservative options have failed, or for spe- 
cified indications. (Grade D) 


There is a need for research on outcomes, not just the 
process of service delivery. These outcomes must be 
patient-focused outcomes, evaluate the outcomes of all 
sufferers who present for care using validated audit 
tools/outcome measures and assess the values of ser- 
vices in the long-term by the undertaking of longitudinal 
studies. (Grade D) 


There is a need for cost-effectiveness studies of the ser- 
vices currently provided. (Grade D) 


b) National Organisation 


There is a need for the formation of a worldwide resour- 
ce centre, preferably through the ICS. The centre should 
update educational materials, verify best practice expe- 
riences or activities while ensuring efficient sharing and 
optimum utilisation of resources for promoting conti- 
nence. This is especially important for countries where 
there is little development of services, education and 
awareness. A regular update via survey is useful for this 
purpose. (Grade D) 


Continence organisations should establish long-term 
governmental, as well as, commercial collaboration, 
particularly in terms of continuing support and funding 
for mutual benefits. Agenda and funding priorities must 
be for the benefit of consumers and the general public. 
(Grade D) 


It is critical that Continence organisations undergo inde- 
pendent evaluations. This evaluation process should 
include a measure of cost-effectiveness for each conti- 
nence promotion activity or programme. (Grade D) 


Appendix 1 -NATIONAL CONTINENCE ORGANISATIONS 


The following is a list of national organisation noting those who completed the 2003 survey. 


Country Organisation Name Survey Received 


AUSTRALIA Continence Foundation of Australia Ltd X 
AMA House, 293 Royal Parade 
Parkville, Victoria 3052 
Tel: 61 3 93472522 
Fax: 61 3 93472533 
website: www.continence.org.au 


AUSTRIA Medizinische Geseelschaft fur Inkontinenhlife Osterreich 
Speckbacherstrasse 1 
A-6020 Innsbruck 
Tel: (43) 512 58 38 03 
Fax: (43) 512 58 94 86 
Website: www.inkontinenz.at 


BELGIUM U-Control vzw, (Belgian Association for Incontinence) X 
Leopoldstraat 94 
30000 Leuven 
Tel: 32 8161 6455/32 38213047 
Fax: 32 816 16270/32 382 14475 
Website: www.sosincontinence.org 
Email: jean-jaques.wyndaele @uza.be 


BRAZIL Brazilian Foundation for Continence Promotion 
Email: seabrarios @uol.com.br 


CANADA The Canadian Continence Foundation X 
2100 Marlowe Ave, Suite 350 
Montreal, Quebec H4A 3L5 
Tel: (1) 514 488-8379 
Fax: (1) 514 488-1379 
Website: www.continence-fdn.ca 


COLOMBIA Calle 23 Norte # 2N-58 
Tel: 660 10 62 
Fax: 661 10 95 
Website: www.urologiacali.com 


CZECH REPUBLIC Inco Forum 
Ceska spolecnost podpory zdravi 
IKEM pavilion S2 
Praha 4 PSC 140 00 
Tel: (420) 02-61-082135 
Fax: (420) 02-61-082135 


DENMARK Kontinensoreningen (The Danish Association of Incontinent People) 
Danish Continence Association 
Vesterbrogade 64, 1620 Copenhagen V 
Website: www.kontinens.dk/ 
Executive Manager 
Tel: 45 33 32 52 74 
Fax: 45 33 32 52 75 
Email: info@kontinens.dk 


FRANCE Femmes pour Toujours 
Nicole Kremer, President 
15/17, rue des Nanettes Paris 75011 
Tel : 43 74 36 93 
Email : francoise.kremer@femsante.com 
Website : www.femsante.com 
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Country 
GERMANY 


Organisation Name Survey Received 


Gesellschaft fur Inkontinenzhilfe e.V. (GIH) x 
Friedrich-Ebert-Strasse 124 

34119 Kassel 

Tel: (49) 0561 780604 

Fax: (49) 561 776770 


Website: http://www.gih.de 


CHINA 


Hong Kong Continence Society X 
c/o Dept of Medicine and Geriatrics 

United Christian Hospital 

130 Hip Wo Street 

Hong Kong 

Tel: 852 237 94822 

Fax: 852 234 72325 

Email: emfleung@ha.org.hk 


HUNGARY 


Inko Forum 

Levelezeski cm 

Budapest, pf 701/153, 1399 
Phone: 06 80 730 007 
Email: level@inkoforum.hu 
Website: www.inkoforum.hu 


INDIA 


INDIAN CONTINENCE FOUNDATION X 
273/1005 I N Block, 19th C Main 

Rajajnagar 

Bangalore 560 010 

Tel: 91 80 313833/3424728 

Fax: 91 80 313833/3225824 


Website: www.indiancontinencefoundation.org 


INDONESIA 


INDONESIAN CONTINENCE SOCIETY X 
Sub Dept of Urogynecology 

Dept of OBGYN 

Medical Faculty of University 

Dr. Cipto Margunkusuma Hospital 

Indonesia 

Tel: 62 21 392874/3923631/392/3632 

Fax: 62 21 392874/3145592 

Email: urogyn@centrin.net.id 


ISRAEL 


National Center for Continence X 
Rambam Medical Centre, POB-9602 

Haifa 31096 

Tel: 972-4-8543197 

Fax: 972-4-8542098 

Email: ig054@hotmail.com 


ITALY 


Fondazione Italiana Continenza (The Italian 
Continence Foundation) 

Via dei Contarini, 7 

2 01 33 Milano 

Website: www.continenza-italia.org 

Email: info@continenza-italia.org 


Associazione Italiana Donne Medico (AIDM) 
Tel: 39 335 282045/39 065 811390 


Email: pcecchi@ opbg.net 
Website: www.donnemedico.org 


The Federazione Italiana Incontinenti (FINCO) 
Tel: 080-561.91.81 / 800-050-415 


Email: finco@finco.org 
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Country 


Organisation Name 


Survey Received 


JAPAN 


Japan Continence Action Society 
Continence Centre 

103 Juri Heim, 1-4-2 Zenpukuji 
Suginami-Ku 

Tokyo, 167 0041 

Tel: 81 03 3301 3860 

Fax: 81 03 3301 3587 

Website: www.jcas.or.jp 


X 


KOREA 


Korea Continence Foundation 

1-19, Mukjeong-dong, Jung-gu 
Department of Urology 

Samsung Cheil Hospital Pusan City, Korea 
Tel: 82 2 2000 7585 

Fax: 82 2 2000 7787 

Website: www.kocon.or.kr 

Email: jtandro@samsung.co.kr 


MALAYSIA 


Continence Foundation (Malaysia) 
c/o University Hospital, Lembah Pantai 
Kuala Lumpur 59100 

Tele: 603 7956 4422 

Fax: 603 758 6063 

Email: lohcs@medicine.med.um.edu.my 


NETHERLANDS 


Pelvic Floor Netherlands 
PO Box 23594, 1100EB 
Amsterdam 

Tel: 31 20 69 70 304 

Fax: 31 20 69 71 191 


Website: www.pelvicfloor.nl 


Pelvic Floor Patients Foundation (SBP) 
Stichting Bekkenbodem Patienten 

PO Box 10032 

3004 AA Rotterdam 

Website: www.bekkenbodem.net 


Vereniging Nederlandse Incontinentie, 
Verpleegkundigen (V N I V) 

Postbus 1206 

3434 CA Nieuwegein 

Tel: (31) 30 606 0053 

Fax: (31) 30 608 1312 

Website: www.vnic.nl/ 


NEW ZEALAND 


NEW ZEALAND CONTINENCE ASSN INC 
PO Box 270 

Driry, Mickland 

New Zealand 

Tel: 64 9 2947738 

Fax: 64 9 2947116 


Website: www.continence.org.nz 


NORWAY 


NOFUS (Norwegian Society for Patients with Urologic Diseases) 
Linjeveien 178, N-1400 Ski 

Norway 

Tel: 47 64 87 28 45 

Fax: 47 64 87 42 08 

Email siralf@sensewave.com 
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Country Organisation Name Survey Received 


PHILIPPINES Continence Foundation of the Philippines x 
Division of Urology 
Philippine General Hospital 
Taft Avenue 
Manila, Philippines 
Tel: (63)-2-525 5453 
Fax: (63)-2-525 5453 
Email: mela@info.com.ph 


POLAND NTM (INCO) Forum (The Polish Continence Organisation) 
Ksiecia Janusza 64 Street 
01-452 Warsaw 
Poland 
Tel: 48 22 833 59 764 
Website: www.ntm.pl 
Email: tomasz.michalek@ntm.pl 


SINGAPORE Society for Continence (Singapore) X 
Gleneagles Medical Center 
6 Napier Road #06-02 
Singapore 258499 
Tel: (65) 6787 0337 
Fax: (65) 6588 1723 


Website: http://sfcs.org.sg 
Email: rani@ pacific net.sg 


SPAIN Associacion Nacional de Ostomizados e Incontinentes (ANOI) 
Tel: 34 98. 556 322 
Email: javier@coalicion.org 
Website: www.coalicion.org 


SWEDEN SWEDISH UROTHERAPISTS 
Nordensioldsgatan 10, S-418 04 
Goteborg 
Tel: 46 31 50 26 89 
Fax: 46 31 53 68 32 


Email: birgtha.lindehall @vgregion.se 


Sinoba 

Tel: 46 8 585 826 89 

Email: marta.lauritzen@hs.se 
Website: www.sinoba.se 


TAIWAN TAIWAN CONTINENCE SOCIETY X 
Division of Urology 
Taipei Veterans General Hospital. 
201 Sec, 2, Shih-Pai Road 
Taipei, Taiwan 112 
Tel: + 886 2 2871 1132 
Fax: + 886 2 2871 1162 
Website: http://www.tcs.org.tw 
Email: msuuf@ms15.hinet.net 


THAILAND Incontinence Center X 
Ramathibodi Hospital & Medical School 
Rama6 Road 
Bangkok 10400 
Thailand 
Tel: 662-201 1315 
Fax: 662-201 1316 
Email: ravkc@mahidol.ac.th 
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Country 


Organisation Name 


Survey Received 


UNITED KINGDOM 


ASSOCIATION FOR CONTINENCE (ACA) 
102a Astra House, Arklow Road 

New Cross, London SE14 6EB 

Tel: (44) 020 8692 4680 

Fax: (44) 020 8692 6217 

Website: www.aca.uk.com/ 

Email: info@aca.com.uk 


THE CONTINENCE FOUNDATION, UK 

307 Hatton Square 

16 Baldwin Gardens 

London EC1 N 7RJ 

Tel: (44) 207 404 6875 

Fax: (44) 207 404 6876 

Website: http://www.continence-foundation.org.uk 
Email: continence foundation @dial.pipex.com 


Incontact 

United House, North Road 

London N79DP 

Tel: (44) 0870 770 3246 

Fax: (44) 0870 770 3249 

Website: www.incontact.demon.co.uk/ 


Enuresis Resource and Information Centre (ERIC) 
34 Old School House, Britannia Road 

Kingswood, Bristol BS15 8DB 

Tel: (44) 117 960 3060 

Fax: (44) 117 960 0401 


Website: www.eric.org.uk 


X 


UNITED STATES 


American Foundation for Urologic Disease 
Bladder Health Council 

1128 North Charles Street 

Baltimore, Maryland 21201-5559 

Tel: 410-468-1800 ; Fax: 410 468 1808 


Website: www.afud.org 


International Foundation for Functional Gastrointestinal 
Disorders 

P O Box 170864 Milwaukee WI 53217-8076 

Tel: 414 964 1799 

Fax: 414 964 7176 

Website: www.iffgd.org And www.aboutincontinence.org 
Email: iffgd@iffgd.org 


Interstitial Cystitis Association 
National Association For Continence 

P O Box 1019 

Charleston, SC 29402 

62 Columbus Street Charleston, SC 29403 
Tel: 843 377 0900 

Fax: 843 377 0905 

Website: www.nafc.org 


Email: nmuller@nafc.org 


Simon Foundation for Continence 
P O Box 815 

Wilmette Illinois 60091 

Tel: (1) 847 864 3913 

Fax: (1) 847 864 9758 


Website: www.simonfoundation.org 
Email: cbgartley @earthlink net 
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ABBREVIATIONS 
AQoL Assessment of Quality of Life 
ASHCN Australian Southern Health Care Network 
BOA Basic Office Assessment 
CCA Cost consequence analysis 
CBA Cost benefit analysis 
CEA Cost-effectiveness analysis 
CI Confidence Interval 
COI Cost of illness 
CMA Cost minimization analysis 
CUA Cost-utility analysis 
DALY Disability Adjusted Life Year 
DBICI Dowell-Bryant Incontinence Cost Index 
DRG Diagnostic Related Group 
EQSD EuroQoL 5 dimension health status measure 
FFR French Francs 
GDP Gross Domestic Product 


HIV/AIDS Human Immunodeficiency Virus and Acquired 
Immunodeficiency Syndrome 


HRG Health Care Resource Group 
HRQOL Health Related Quality of Life 
HUI Health Utilities Index 

IBS Irritable bowel syndrome 

ICER Incremental Cost-effectiveness Ratio 
IQR Interquartile Range (25%-75%) 
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NIH National Institutes of Health 
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OR Odds Ratio 

PTSD Post traumatic stress disorder. 
QALY Quality Adjusted Life Year 
QOL Quality of life 

QWB Quality of Well-Being Index 

SG Standard Gamble 
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VAS Visual analog scale 


Economics of Incontinence 


TEH-WEI Hu, T.H. WAGNER, 


G. HAWTHORNE, K. Moore, L.L. SUBAK 


E. VERSI 


I. INTRODUCTION 


Economics analyses inform decision makers about 
how to allocate resources to maximize societal well- 
being within a limited budget. Within the field of 
economics there are many specialized topics, such as 
banking, monetary policy, taxation, international 
trade, and public finance. During the past quarter 
century, health and medical services have become an 
increasingly important component in the economy. 
Currently, most industrialized counties spend bet- 
ween 7-14% of their gross domestic product on heal- 
th-related services (Table 1). As a result, the applica- 
tion of economic knowledge and methodology to 
health care services is now a special field, called 
health economics or medical care economics. Health 
economics is the application of microeconomic prin- 
ciples, such as demand, supply, costs, and produc- 
tion, to health care practices and health care behavior 
both at provider and consumer levels. Often health 
economists are called upon to: (1) estimate the cost 
to treat an illness, (2) evaluate the economic conse- 
quences of not treating the illness (i.e., the excess 
burden of disease), and (3) compare the costs and 
benefits (or cost-effectiveness) of alternative treat- 
ments. 


Economics can provide valuable information on how 
regulations, health insurance and health care finan- 
cing affect the supply of health professionals, the 
processes of care and health outcomes. These topics 
may seem less directly relevant to clinicians studying 
incontinence. However, incontinence imposes very 
different costs on payers, providers and patients. 
These differences can lead to complex organizational 
arrangements that impact where patients get care, 
what services are covered by health insurance, and 
patient outcomes. For example, there is an associa- 
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tion between public health insurance, regulations, 
and nursing home quality [1-5]. Given the prevalen- 
ce of incontinence in nursing homes and the associa- 
tion between incontinence and nursing home admis- 
sion, this type of economic research can be important 
for patients, clinicians and policy makers. 


Why should clinicians read a chapter about 
“The Economics of Incontinence?” 


As the average life span of the population of most 
developed countries is rapidly increasing, the pre- 
valence of incontinence will continue to rise and 
the demand for incontinence services will increase. 
Unfortunately, national health care budgets will not 
rise in parallel. Furthermore, health care interven- 
tions are becoming increasingly sophisticated and 
costly, e.g., medicated cardiac stents, laparoscopic 
surgery, new medications, and all of these techno- 
logical developments compete for the finite health 
care dollar. 


As continence clinicians, if we are to justify increa- 
sing expenditure on our field of medicine, we must 
prove that our new treatments are not just more 
“effective” but more “cost-effective” than current 
treatments. This can only be demonstrated through 
rigorous economic studies of incontinence inter- 
ventions, using a common yardstick such as the 
QALY (discussed later). If this is not done, 
patients may suffer because health providers and 
governments may refuse to pay for new or even 
existing “unproven” treatments and technologies. 


Frequently economists are called upon to evaluate 
the value of new treatments. After identifying effica- 
cious treatments, an important question is, “are the 
benefits worth the costs?” The answer may not be 


straightforward, as both health conditions and their 
treatment cost money and impact quality of life, and 
there may be many alternative treatments available 
for any particular condition. The application of eco- 
nomics to medical practice does not necessarily 
mean that less can or should be spent. Instead, the 
underlying belief is that resources should be alloca- 
ted to those treatments that maximize social welfare 
[6] (Table 1). 


Table 1. Total expenditures on health as a percent of 
Gross Domestic Product (GDP) 


1990 1995 2000 2001 
Australia 7.8 8.2 8.9 92 
Austria 7.1 8.2 77 Ta 
Belgium 74 8.6 8.6 9 
Canada 9 92 92 9-7 
Czech Republic 5 T3 7.1 73 
Denmark 8.5 8.2 8.3 8.6 
Finland 78 75 6.7 7 
France 8.6 9.5 9.3 9.5 
Germany 8.5 10.6 10.6 10.7 
Greece 74 96 94 94 
Hungary 75 6.7 6.8 
Iceland 8 84 93 92 
Ireland 6.1 6.8 64 6.5 
Italy 8 74 8.2 8.4 
Japan 59 6.8 77 8 
Mexico 48 5.6 5.6 6 
Netherlands 8 84 8.6 8.9 
New Zealand 6.9 72 8 8.1 
Norway 77 79 76 8 
Poland 53 6 6 6.3 
Portugal 62 8.3 9 92 
Spain 67 76 75 7.5 
Sweden 8.2 8.1 8.4 8.7 
Switzerland 8.5 10 10.7 11.1 
United Kingdom 6 7 T3 7.6 
United States 11.9 13.3 13.1 13.9 


Source: OECD HEALTH DATA 2003 3rd ed. 
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This chapter is divided into eight sections, des- 
cribed below. 


I. Introduction on the economics of inconti- 
nence. 


H. Background information on economic 
methods and terminology. Cost is defined 
and we explain how the context can affect 


the interpretation of economic data. 


. Different types of economic analyses are 
described, including cost of illness, cost- 
effectiveness and cost-utility analysis. 


. Description of outcome measures that are 
appropriate for economic analysis. 


Review of how to do a cost-utility analysis. 


. Synthesis of research on the economics of 
incontinence. 


VII. Summary of current research. 


VIII. Identification of future research priorities. 


II. BACKGROUND 


1. DEFINING AND MEASURING COSTS 


Outside of health, most items that we purchase daily 
have a readily observable cost. We know the price of 
coffee before we get it, know what kind of questions 
to ask, and know what we get for that price. In the 
coffee market (i.e., markets with perfect competi- 
tion), the cost is determined by supply and demand, 
and the market self-regulates, requiring little or no 
outside regulation. This does not occur, however, in 
health care. Few people have the ability to study 
which treatment they should get, and those that do 
have no time when faced with an emergency. In 
emergencies, people rely on the system and treat- 
ment being provided, regardless of the provider. 


Problems with the health care market has resulted in 
substantial regulation [7-9]. Although all countries 
regulate health care to some degree, they do so in 
very different ways (e.g., the regulatory environment 
within which health care is provided, insurance, limi- 
tations on the building of hospitals, and control over 
health care costs). This has implications for estima- 
ting costs, and places an even greater burden on 
researchers to describe explicitly where, when and 
how the costs were calculated. Regulations can 


affect the cost. Health care systems, as a nation, pro- 
vince, or health plan, can limit the treatments for 
which they will pay or set limits on the prices. Phar- 
maceuticals are often regulated in this fashion, where 
access is limited or the government regulates the 
price [10]. 


Patients often observe very different “costs” for heal- 
th care goods and services. Further variation arises 
because accounting systems often identify services 
and price them differently. These estimates are usual- 
ly in the form of charges that are moderately correla- 
ted with economic costs, in the true economic sense. 
Cost is the amount to produce the good, whereas a 
charge represents the amount on a bill. Therefore, 
different accounting systems can yield very different 
cost estimates. 


Most of the hospital accounting systems in the U.S. 
focus on billing and payments. The charges listed on 
the bill usually overstate costs and are rarely paid in 
full by the payer. In the U.S., researchers have deve- 
loped imperfect methods for adjusting the charges 
with a hospital-specific ratio of costs to charges to 
better estimate costs [11]. Charges, however, are not 
always available. Integrated health care systems, 
including Canada and the U.K, do not routinely 
generate bills. For these systems, researchers have 
developed methods for generating pseudo-bills and 
cost estimates [12-14]. 


Many cost determination methods are used and most 
analyses include a combination of “gross costing” 
and “micro costing” [6]. Accounting and billing sys- 
tems use micro-costing methods, whereby very 
detailed estimates of time and products (inputs) are 
combined with unit costs to estimate total costs. 
Micro-costing is extremely challenging to perform 
because a single inpatient stay or outpatient procedu- 
re might have hundreds or thousands of inputs. Even 
when there is just a single input, such as a pill of 
medication, the cost can vary by location or day. At 
the other end of the spectrum, gross cost methods 
identify a limited number of important characteris- 
tics such as the Health Care Resource Group (HRGs) 
in the U.K., Diagnosis Related Groups (DRGs) in the 
U.S or Australia, and length of stay. These characte- 
ristics can then be combined using different tech- 
niques to estimate total costs (Figure 1). 


Accounting systems are limited in that they always 
report the health care payer’s costs or charges. Since 
societal costs are usually of interest [6, 15], it is 
important to distinguish between and to include both 
provider-incurred costs and patient-incurred costs. 
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Micro costing Gross Costing 


Figure 1. Methods for estimating direct health care costs. 


This distinction is important for urinary incontinen- 
ce, since most providers do not pay for routine care 
(e.g., pads and protection). These costs are usually 
incurred by individuals, and in 1995 the routine care 
costs in the U.S. represented at least 50% of the total 
cost of urinary incontinence [16, 17]. 


2. CATEGORIZING COSTS 


There are different typologies or frameworks for 
categorizing costs. One that dates back to the 1950’s 
involves separating direct, indirect and intangible 
costs [18]. Direct costs are the value of all goods, 
services and other resources used to treat or manage 
the condition. For incontinence, direct costs include 
diagnosis, treatment, and routine care. Routine care, 
which includes the use of absorbent pads, is one of 
the largest cost components. The direct costs also 
include costs of consequences caused by incontinen- 
ce, and include fractures from falls [19], nursing 
home admissions [20], and urinary tract infections 
[21]. However, the causal link between incontinence 
and its consequences is less clear. Thus, caution 
needs to be used when attributing the cost of a conse- 
quence to incontinence. 


Indirect costs are the value of lost productivity or lost 
employment due to morbidity and mortality. Inconti- 
nence is not associated with premature death, but it 
is associated with lost productivity for both early 
retirement and fewer hours of productive work. 
Often, older adults are productive inside and outside 
the home in ways that are not reimbursed through 
wages (e.g., household work). These efforts can be 
valued by imputing estimates from national age and 
gender adjusted average wages or by using minimum 
wages (a human capital approach). Intangible costs 
are the third type of cost and are the monetary value 
of pain and suffering. 


Most cost studies exclude both indirect and intan- 
gible costs for three reasons. First, most studies 
report costs from the point of view of the health sec- 


tor. That is most studies are only concerned with the 
direct costs of providing treatment. However, when 
most costs associated with a health condition are 
borne by the patient, his/her family and society at 
large, the health sector study perspective is inade- 
quate. Indeed, for these very reasons the recommen- 
dations state that the societal perspective, which 
includes all three types of costs, should be adopted 
[6]. Second, methods for estimating these costs, such 
as willingness to pay, are not well developed and 
there are limited data on these costs. Third, when 
comparing cost and outcomes, the indirect and intan- 
gible effects are often included in outcome measure- 
ment. Therefore, including indirect and intangible 
costs would lead to double counting when comparing 
costs and outcomes. 


The potential overlap between indirect and intan- 
gible costs has led some economists to avoid this 
categorization framework and use a framework that 
is based upon who bears the cost. Costs can be eva- 
luated from many different perspectives. The four 
most commonly used perspectives are (1) societal, 
(2) payer, (3) provider and (4) patient or consumer. 
Since the economic impact on society is significant, 
regardless of where the burden falls, it is helpful for 
policymakers to know the overall burden of inconti- 
nence on society. A societal perspective can also act 
as a benchmark to understand other perspectives. 
Therefore researchers should use a societal perspec- 
tive [6, 15]. Maintaining the societal perspective 
facilitates comparisons of costs of various illnesses 
within a country or across countries. 


Point of clarification: 


Costs can be categorized by type (direct, indirect 
or intangible), or by perspective (1.e., who bears 
the cost). Cost of illness studies often use the for- 
mer, whereas cost-utility, cost-benefit and cost- 
effectiveness analysis use the latter. Many econo- 
mists prefer to categorize costs by perspective. 


Payers, both the government and private insurance, 
incur financial expenses to care for patients. There- 
fore, these payers are interested in the financial 
impact of a disease so that future health care budgets 
or insurance premiums can be planned. 


Providers, such as hospitals, managed care plans, 
and nursing homes, are interested in the costs for 
reimbursement and planning. Providers that receive 
retrospective reimbursement are interested in accura- 
tely recording the services and who will pay for 
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those services. Providers in systems with capitated 
financing are interested in the cost associated with a 
particular illness, such as incontinence or dementia, 
so that they can be considered for their global health 
care budgeting. 


Finally, patients often incur sizeable costs when 
paying for lost wages, routine care products, treat- 
ments, and long-term care. These costs vary conside- 
rably by country. In some countries, such as Sweden, 
health insurance covers routine care products. In the 
U.S., these products are not covered and they can be 
very expensive. In Australia, low-income patients 
are eligible to apply for a subsidy of their routine 
care products. In many countries, office visits, dia- 
gnostic testing, and treatment require a co-payment. 
There is also wide variability in the generosity of 
long term care benefits. In some countries, such as 
the U.S., the strict limits on long-term care results in 
patients paying for most or all of the care. Other 
countries, such as Japan, provide generous long-term 
benefits, reducing out of pocket costs for institutio- 
nal residents. In Australia, low-income patients who 
have no private superannuation (pension fund) can 
receive fully funded long-term care, but the quality 
of facility available may be lower than in the private 
facilities. Finally, incontinence can affect an indivi- 
dual’s productivity in the workforce and can contri- 
bute to the decision to retire, resulting in loss of pro- 
ductivity and wages. 


3. CONTEXT 


Economic analysis provides valuable information 
when the results are used in context. First, it is 
important to consider when and where the costs were 
gathered. Costs are time-dependent and it is impor- 
tant for studies to identify the year for which the 
costs were calculated. Economic studies can collect 
costs over many years and make projections about 
the future. When this is done, the costs should be 
adjusted so that they reflect a single year. Future 
costs should be discounted to represent the present 
value. It is also important to discount future costs to 
reflect time preferences — the desire to have money 
now rather than money in the future [6, 15]. There is 
controversy over the appropriate discount rate and 
therefore there is no international standard [22-24]. 
In recent years, most international studies have used 
3% as a discount rate to reflect the preference for 
future values of money in current terms. 


Second, costs borne in past years should be expres- 
sed in the current year’s dollars. In many countries, 
past and future costs can be adjusted by the Consu- 


mer Price Index or other appropriate indices for all 
urban consumers (e.g., www.stats.bls.gov). In the 
UK, the Health Service Cost Index or the Retail 
Price Index, published by the NHS Executive, Leeds, 
UK, can be used to adjust the costs of health care ser- 
vices; other indices would be used to adjust other 
items, such as wages (www-Statistics. uk.gov). Most 
countries track inflation using relatively standardi- 
zed methods, thereby providing a method for infla- 
ting past costs. 


Caution is urged when past costs are inflated to pre- 
sent day values. General inflation is measured as the 
cost of a consistent set of goods over time. Consis- 
tency means that the goods must be of the same qua- 
lity over time, and thus the costs observed five years 
ago can be observed today and will be observable 
again in the future. When these conditions are met 
then the inflation index is informative. However, 
medical goods change rapidly. Newer technologies 
with a different price and different quality replace 
older technologies. This makes it difficult to deter- 
mine whether any changes in price is due to inflation 
or due to improved quality. In this case, just inflating 
costs from many years ago can be misleading. 


In summary, defining and measuring costs in health 
care can be very difficult. Often there is large varia- 
bility in costs. Given this uncertainty, analysts should 
use sensitivity analysis to investigate how different 
cost estimates can influence the results. This 
involves re-running the analysis with different input 
parameters. Nevertheless, the costs usually reflect 
institutional idiosyncrasies, and as we describe in the 
next section, explicitly describing these contextual 
issues is crucial for interpreting results. 


IHI. TYPES OF ECONOMIC 
ANALYSIS 


Economic evaluations provide information that deci- 
sion makers can use to obtain the most “value” for 
the health care budget. Allocating resources in a 
transparent manner requires information on the alter- 
native choices, and a set of economic tools exists to 
provide information that can be used in the decision- 
making process. A typology of economic analysis for 
health and medicine has emerged over the past few 
decades. This section reviews these studies 


1. COST OF ILLNESS (COT) 


COI studies involve enumerating all of the costs rela- 
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ted to an illness or disease and then summing these 
costs together for a given population. The costs are 
annualized for a given year. Thus we talk about the 
cost of incontinence in a given year such as 1995 or 
1999. A COT is a descriptive analysis and it provides 
a lot of information about how incontinence has 
affected a population. A COI analysis is only as good 
as its assumptions and only as complete as current 
knowledge allows. It is often very difficult to esti- 
mate accurate costs and to identify the many conse- 
quences of an illness. For example, medical co-mor- 
bidities associated with incontinence, such as depres- 
sion or urinary tract infection, have large cost 
impacts but may not be included in the cost of incon- 
tinence analysis. 


An important limitation with COIs is that the results 
provide little information to decision makers about 
how to allocate scarce resources for treating condi- 
tions. In a COI, usually there is no attempt to measu- 
re the “value” of the relevant treatments or health 
interventions. Cost-utility and cost benefit analysis, 
which we discuss next, can address this particular 
issue. 


2. COST MINIMIZATION ANALYSIS (CMA) 


CMA compares costs of alternative health care stra- 
tegies assuming that the benefits of the alternatives 
are equivalent. When the two treatments are truly 
equivalent in their risks, outcome, and an indivi- 
dual’s preference for them, then a cost minimization 
analysis is sufficient; the cheapest intervention is to 
be preferred. However, cost minimization studies are 
relatively rare because the assumption of equivalen- 
cy is usually not warranted. Most new treatments 
provide some incremental benefit at an additional 
cost. This implies that decision makers must consi- 
der costs and benefits simultaneously. Unfortunately 
this is often not understood and health care providers 
under significant budgetary pressure resort to such 
analyses to choose the cheapest option even if it does 
not present the best cost to benefit ratio. 


3. COST CONSEQUENCE ANALYSIS (CCA) 


CCA is a variation on the cost-minimization analysis 
framework, and it involves assessing whether a new 
treatment resulted in a greater decrease in health care 
utilization than another treatment. Thus costs of the 
intervention are compared to health care utilization, 
such as the cost per hospitalization averted. There is 
a naturally appealing rationale for conducting this 
analysis. If the new treatment were to reduce health 


care utilization, then health care providers may have 
incentives to adopt it. Unfortunately, when examined 
in detail, this rationale boils down to an analysis of 
whether the new treatment saves money in compari- 
son to the alternative treatment. Most studies of this 
type conclude that the new treatment offers some 
benefits over the alternative treatment but that it is 
more expensive than the alternative. This partly 
reflects the pricing of the new treatments. For-profit 
companies have to make profits and as such any new 
development that they introduce will likely cost 
more. However, it is essential for good business 
practice for any new therapy to “add value.” Busi- 
nesses understand this and try to have their pricing 
strategies conform to this axiom. Accordingly, a 
cost-utility or cost-benefit analysis provides many 
advantages over a cost consequence analysis. 


4. COST-EFFECTIVENESS ANALYSIS (CEA) 


CEA refers to the broad class of calculations where 
the effectiveness measure is a general health outco- 
me. CEAs with narrowly focused health outcomes 
(e.g., depression symptoms or incontinence epi- 
sodes) have well-accepted limitations. Most notably, 
the use of narrowly focused health outcomes will 
miss other important effects. For this reason, there 
has been widespread convergence on the use of qua- 
lity adjusted life years (QALYs) as the preferred 
health outcome in cost-effectiveness analysis. 


5. COST-UTILITY ANALYSIS (CUA) 


CUA refers to a CEA when QALYs are used as the 
outcome measure. Gold et al. [6] and Drummond et 
al. [15] have published texts that discuss standard 
techniques for conducting a CUA. In health and 
medicine, the CUA is considered to be the gold stan- 
dard. The British Medical Journal, the New England 
Journal of Medicine, and the Journal of the American 
Medical Association will only review CUAs. Since 
utilities capture all potential benefits of an interven- 
tion and allow comparisons with other health condi- 
tions, cost-utility analysis is a powerful research tool. 


To date, there are minimal data on utilities in incon- 
tinence and no data on the effect of treatment or 
change in incontinence severity on preferences. 


6. COST BENEFIT ANALYSIS (CBA) 


refers to a CUA where the benefits are measured in 
dollars. When everything is measured in dollars, 
optimal choice can be easily found by addition and 
subtraction. However, it is difficult to measure bene- 
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fits in dollars, and many researchers, policymakers 
and clinicians are averse to placing a dollar value on 
life. CBA is rarely done in health. 


Point of clarification: 


Many researchers use the terms CEA and CUA 
synonymously. At times, this can be confusing. 
The past decade has seen a widespread convergen- 
ce on the use of quality adjusted life years 
(QALYs) as the preferred health outcome in cost- 
effectiveness analysis. Prior to that, the use of 
QALYs was less common and so CUA was used to 
identify studies that used QALYs. CEAs with 
more narrowly focused health outcomes (e.g., 
depression symptoms or incontinence episodes) 
have well-accepted limitations and are used less 
frequently. 


7. SUMMARY 


COI and cost-minimization analyses are simple, yet 
limited economic tools. Most new treatments offer 
additional benefits at an additional cost. The CBA, 
CUA and CEA were designed to determine how 
much money it costs to obtain another unit of effec- 
tiveness. Although the CUA is the preferred method, 
there are many challenges with calculating a QALY. 
We will discuss these issues in more depth next 
because different methods for calculating QALYs 
can have a very profound effect on the interpretation 
of the CEA. 


IV. HEALTH OUTCOMES FOR 
ECONOMIC ANALYSIS 


There are a number of health outcomes that are used 
in economic evaluations. These include disease-spe- 
cific outcomes, health status, health value (e.g., 
QALY) and mortality. Each is discussed in turn. 


1. INCONTINENCE SPECIFIC OUTCOMES 


Cost-Effectiveness in Health and Medicine [6] 
recommends using QALYs as the effectiveness mea- 
sure in the CEA. However, the panel also notes that 
analysts can use a clinical outcome measure. For 
incontinence, clinical outcome measures include 24- 
hour pad test, incontinence symptoms from a voiding 
diary, or urodynamics. These outcomes can be parti- 
cularly attractive for clinicians because they often 
use these measures in clinical practice. 


Clinical outcomes can be very valuable in identi- 
fying when a treatment is efficacious. However, 
using clinical outcomes in a CEA yields results that 
are limited in scope. A treatment might have impro- 
ved a person’s quality of life, but had little effect on 
the clinical outcome measure. In this case, the results 
would be biased. In addition, a CEA with a clinical 
outcome measure might not be comparable to ano- 
ther CEA with a different clinical outcome measure. 
A clear advantage of cost utility analysis is that 
QALYs can be generalized beyond incontinence. For 
this reason, the QALYs and CUAs are the gold stan- 
dard. 


2. HEALTH STATUS AND QUALITY OF LIFE 
MEASURES 


There are a number of frequently used and highly 
regarded health status measures. Examples include 
the SF-36, the Sickness Impact Profile and the Not- 
tingham Health Profile. These questionnaires provi- 
de valuable information describing a person’s cur- 
rent health state. 


Instruments that assess how a person perceives or 
feels about their health state are called quality of life 
(QOL) measures. The World Health Organization 
Quality of Life (WHOQOL-Bréf) measure, for 
example, covers physical, psychological, social and 
environment life domains. However, most instru- 
ments used in health care only focus on health-rela- 
ted quality of life (HRQoL) and many are focused on 
a specific disease (i.e., a disease specific HRQoL 
measure). 


Chapter 6 in this book reviews quality of life mea- 
sures. These measures can be very useful for unders- 
tanding the effects of a treatment. However, they are 
not useful in an economic analysis and at present 
they cannot be used to create QALYs. The exception 
is the SF-36 for which Brazier et al. [25] have crea- 
ted a rudimentary utility scoring system. 


3. HEALTH VALUE 


Although there are several ways of measuring the 
value of a health state, the most common are willin- 
gness to pay (WTP), the disability-adjusted life year 
(DALY) and the quality-adjusted life year (QALY). 
We discuss all three here, and devote most of the 
time discussing QALYs as they represent the current 
standard for measuring health value. 


a) Willingness to Pay 


A tradition in economics is to observe what people 
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purchase with their limited income. This provides 
information on people’s inherent preferences becau- 
se they are willing to trade some money, which they 
could use for other things, to purchase a good. Impli- 
cit in this tradeoff is that the consumer is knowled- 
geable and the good being purchased is worth the 
money. This method is often not possible in health 
care because of the many idiosyncratic characteris- 
tics of the health care market. In particular, health 
insurance obscures what people would be willing to 
pay. 

As an alternative methodology, researchers use sur- 
vey methods to ask people what they would be 
willing to pay for a treatment. WTP involves sur- 
veying people about their intents and preferences. 
That this does not observe actual behavior and that 
survey response may have little correlation with 
behavior remain reasons why some economists disli- 
ke WTP. Many clinicians are averse to using a mea- 
sure of benefits that is related to ability to pay. Eco- 
nomists, on the other hand, expect benefits to be 
positively correlated with income. The National 
Ocean and Atmospheric Administration panel, chai- 
red by Arrow, concluded that a positive correlation 
between income and WTP should be used to test 
validity [26]. 


WTP can be used as a measure of benefit in a cost 
benefit analysis. Although WTP has been used in uri- 
nary incontinence [27], experts frequently prefer 
cost-effectiveness analysis (CEA) or cost-utility ana- 
lysis (CUA) instead [6]. 


b) Disability adjusted life year (DALY) 


The DALY brings together two estimates of losses 
caused by illness: losses in expected life-length due 
to premature mortality, and losses due to living with 
disability due to illness or injury [28]. As with the 
QALY, the DALY is a weighted measure from 0 to 1, 
where the weights are usually established by clini- 
cians [28, 29]. 


To estimate the DALY of incontinence would requi- 
re data on the prevalence of incontinence by inconti- 
nence type, gender, and severity, the incidence of 
incontinence, mortality rates by gender and age, 
disability weights, and discount rates (so all years 
lost can be converted into present value). To date, no 
one has estimated DALYs for incontinence. 


c) Quality adjusted life years (QALYs) 


QALYs denote the relationship between the value of 
a given health state and the length of time a person 
lives in that health state. The value of a given health 


state is measured in ‘utilities’, where ‘utilities’ repre- 
sent preferences for a given health state. 


To understand utilities, consider the following. Most 
people would prefer to be healthy over a given time 
rather than suffer constant urinary or fecal inconti- 
nence. Utility measurement refers to valuing these 
preferences on a life-death scale with endpoints of 
1.00 and 0.00, where 1.00 is perfect quality of life 
(best imaginable) and 0.00 is death equivalent quali- 
ty of life. For example, the measured utility for uri- 
nary incontinence may be 0.60. If treatment 
improves this to 0.70, then the value of the treatment 
is 0.70 — 0.60 = 0.10. If this utility gain is maintained 
over time, say for 10 years, then the gain is 0.10 x 10 
= 1.00 QALY. This is illustrated in Diagram 2, which 
compares two different treatments for incontinence. 
Clearly, Treatment B is to be preferred since it yields 
a greater number of utilities when compared with 
Treatment A. Because utilities fall on the life-death 
scale, they are (in theory) common across all health 
states and therefore can be used to compare the effect 
of interventions in different health fields, or different 
interventions within the same field. For example, the 
QALYs gained from treatment for incontinence 
could be compared with those gained from treatment 
for depression. Where treatment costs (including 
costs to the patient) are known, the treatment provi- 
ding the lowest cost-per-QALY gained is preferred 
as this ensures society gains the greatest benefit from 
the health care dollar. (Figure 2) 


Direct and indirect methods have been used to elicit 
utilities [30]. The most common direct elicitation 
methods for valuation include time trade off (TTO), 
standard gamble (SG), and the visual analog scale 
(VAS). 


Time trade-off (TTO). A person with severe inconti- 
nence can have a treatment that will restore her to 
full health; but a side effect is she will live a shorter 


Best 
imaginable 
HRQoL: 1.0 


Treatment A 


Death 


equivalent 
HRQOL: 00 —— aaa aaa 


Years of life 


Figure 2. Understanding QALYs 
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life. She is asked to choose how many years of her 
life she would be willing to ‘give up’ in order to be 
in full health. If, in her untreated condition, her life 
expectancy was 10 years and after the treatment this 
was 5 years she may reject the treatment. If after the 
treatment it was 9 years, she may accept it; if her life 
expectancy was 6 years, she may not. Her choices 
would continue back-and-forth like this until she 
indicated that she was indifferent to whether she had 
the treatment or not. If the point of indifference was 
that 8 years of full health was the equivalent of 10 
years with severe incontinence, then the quality of 
life value for her current health state is 8/10 or 0.80. 


Standard gamble (SG). A person with urinary incon- 
tinence is presented with a treatment option that has 
two possible outcomes: either full health for the 
remainder of his life, or death. He is free to choose 
either the treatment or to remain with lifelong urina- 
ry incontinence. If the probability of full health is 
1.00 (i.e., his incontinence will be cured and there is 
no chance of death), then obviously he will choose to 
have the treatment. If the probability of full health is 
0.90 and death 0.10, he may still choose the treat- 
ment. However there would be a point, for example 
at 0.80 for full health and 0.20 for death, where he is 
not clear as to whether he would want the treatment 
or would choose to remain in his current health state. 
This point of indifference is the ‘value’ or ‘utility’ of 
his health state. 


Visual analog scale (VAS). The respondent is asked 
to consider an incontinent health state and then to 
rate this on a scale, where the endpoints are 0.00 
(death equivalent) and 1.00 (full health equivalent). 
Unlike the TTO or SG, with the VAS there is no 
uncertainty: the respondent is not asked to ‘trade’ 
anything. Consequently many consider that VAS 
scores do not represent utilities because they provide 
a simple ranking of health states. Where VAS scores 
are used, a transformation is generally required, 
based on TTO or SG [31-33]. 


When measuring utilities, there is a question of who 
should provide the values. Gold et al. [6] recommend 
using utility values from the general population rather 
than values from patients themselves. The recommen- 
dation is based on the fact that health care is a publi- 
cly provided good and should reflect the values of the 
public. This remains one of the most debated recom- 
mendations, with many researchers believing that uti- 
lities from patients are more informative. 


Instruments measuring utilities suitable for QALY 
calculation 


Multi-attribute utility (MAU) instruments can be 
used instead of the direct elicitation methods. Sim- 
ply, a MAU-instrument decomposes HRQoL into 
health domains (e.g., mobility and emotions), 
respondents provide estimates for each of the parts, 
which are then ‘valued’ and recomposed back into a 
utility. 


There are seven MAU-instruments at the present 
time. Each is briefly described, in order of develop- 
ment. The descriptions are largely based on Haw- 
thorne & Richardson [34, 35]. 


1. ROSSER INDEX 


The Rosser Index, designed for use in hospital set- 
tings, had two dimensions measuring disability and 
distress, and measured 29 health states. Values 
(magnitude estimation) were from a convenience 
sample of 70 respondents [36]. A revised version in 
the early 1990s was based on SG procedures and 
included discomfort as an additional dimension [36]. 
Administration requires a trained interviewer. The 
upper boundary is 1.00, and the lower boundary 
—1.49, which means that health states worse than 
death are permitted. 


2. QUALITY OF WELL-BEING INDEX (QWB) 


The QWB has three dimensions (Mobility, Physical 
Activity, and Social Activity), with 3—5 levels each, 
and 27 illness symptoms. Combined, these provide 
an index of ‘Well-life expectancy’ with 43 functio- 
ning levels [37-39]. The QWB requires interview 
administration (15-35 minutes; training is required 
[40]), although a shorter version is available which 
takes about 15 minutes [41] and a self-report version 
is under development. The upper boundary is 1.00, 
and the lower boundary is 0.00 (death equivalent) 
and health states worse than death are not permitted. 


3. HEALTH UTILITIES INDEX (HUI) 


The HUI uses 12 items that measure 8 domains 
(Vision, Hearing, Speech, Ambulation, Dexterity, 
Emotion, Cognition and Pain). The upper boundary 
is 1.00, and the lower boundary is —0.36, permitting 
health states worse than death. 


4.15D 


The 15D was created in Finland. It has 15 items, 
measuring Mobility, Vision, Hearing, Breathing, 
Sleeping, Eating, Speech, Elimination, Usual Activi- 
ties, Mental Function, Discomfort & Symptoms, 
Depression, Distress, Vitality and Sexual Function 
[42]. The upper boundary is 1.00, and the lower 
boundary is +0.11: death-equivalent and worse than 
death health states are not allowed. 
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5. EQ5D (ALSO KNOWN AS THE EUROQOL) 


The EQ5D was developed by a team from 7 Euro- 
pean countries [43, 44]. It has 5 items measuring 
Mobility, Self-care, Usual Activities, Pain/Discom- 
fort and Anxiety/Depression. The upper boundary is 
1.00, and the lower boundary is —0.59: it permits 
values worse than death. 


6. ASSESSMENT OF QUALITY OF LIFE (AQOL) 


The AQoL comprises 15 items, 12 of which compu- 
te the utility score [45, 46]. There are five dimen- 
sions: Illness (not used in utility computation), Inde- 
pendent Living, Social Relationships, Physical 
Senses and Psychological Well-being [46, 47]. The 
upper boundary is 1.00, and the lower boundary is 
—0.04; it permits health state values worse than 
death. 


7. SF6D 


Although two different algorithms have been publi- 
shed by for deriving preference-based values from 
the SF-36, only the second is described here [25, 48]. 
Whenever SF-36 raw scores are available, SF6D uti- 
lities can be computed. The SF6D measures physical 
functioning, bodily pain, mental health, physical 
role, emotional role, social functioning, and vitality. 
The endpoints for the SF6D are 1.00, and 0.30 for the 
worst possible health state; the SF6D does not allow 
death equivalent values. 


4. REVIEW OF UTILITIES AND INCONTINENCE 


After searching Medline and Econlit, 90 articles 
were identified with information on incontinence 
and utilities. Of these, 16 reported using multi-attri- 
bute utility instruments; 6 had no utility data, 2 
reported global utility values, 2 reported mean or 
median scores and nothing else, 1 reported medians 
and IQRs, 1 reported EQ5D VAS, but nothing else. 
Two unpublished Australian databases (i.e., the 1998 
South Australian Health Omnibus Survey and satis- 
faction with surgery for incontinence study) were 
included in this review. 


Two studies used the HUI [49, 50]. Data on the 
AQoL and SF6F were collected by Hawthorne [51], 
and the 1998 South Australian Omnibus Health Sur- 
vey. One study reported on the 15D [52] and EQ5D 
[53] each. These articles provide limited information 
on incontinence. Caveats include limited sample 
sizes, results specific to an individual country, and 
data along side clinical trials instead of random 
populations. 


Before presenting data that compares incontinence to 


other conditions, it should be noted that there was 
wide variation among those with incontinence. This 
can reflect incontinence severity as well as the effect 
of other co-morbid conditions. People with inconti- 
nence often have other health problems, and it is dif- 
ficult to isolate the independent effect of incontinen- 
ce in these situations. 


Hawthorne et al used data from the 1998 South Aus- 
tralian Omnibus Health Survey and compared incon- 
tinence to other conditions. As is shown in Figure 3, 
fecal incontinence has a greater impact on quality of 
life than urinary incontinence. (Figure 3) 


Clearly, these results show that obtaining more pre- 
cise estimates of utility is important for future cost 
utility analyses. Prospective randomized controlled 
trials should collect utilities as part of the trial. 


One questions is which MAU to use, or whether to 
use direct utility elicitation through a standard 
gamble or time trade off. Experts have yet to reach 
consensus on this and consensus is highly unlikely. 
Some researchers always use standard gambles or 
time tradeoffs because of their preferences for the 
theoretical axioms of utility and judgment and deci- 
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sion making. Others feel that these methods are not 
always practical. 


When choosing among MAUs, issues about langua- 
ge availability might dictate the choice. Most MAUs 
are available in a wide range of languages and take 
little time for the patient to complete. When multiple 
MAUs are available, other empirical data can guide 
the decision. One issue is the instruments’ ability to 
detect an effect. The SF6D, HUI, AQoL and HUI3 
are relatively similar in their ability to detect small to 
moderate effects (based on Cohen’s measure of 
effect size). Limited data with the 15D has indicated 
that it has less ability to detect a small or moderate 
effect. This remains an area of research and new data 
are likely to provide valuable insights on how to 
measure utilities with incontinence. 


5. SUMMARY 


Of the many types of economic analyses, CUA is the 
gold standard in health care. The measurement of uti- 
lities, and other outcomes, was presented in this 
chapter. The utilities are then combined with infor- 
mation on mortality to identify QALYs, which 
remains the preferred outcome. 


Figure 3. A comparison of incontinence to other conditions from Australia Source: Data from the 1998 South Australian 
Omnibus Health Survey PTSD= post traumatic stress disorder. SHCN = Australian Southern Health Care Network Control- 
led Trial of High Cost Inpatient users IBS = irritable bowel syndrome 
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Broad outcomes like QALYs and DALYs capture the 
effects of lost productivity, pain and suffering. When 
these outcome measures are used in a cost-effective- 
ness analysis, there is the potential for double-coun- 
ting. Double counting happens when QALYs captu- 
re the impact of incontinence on work productivity, 
and the economic cost of decreased productivity is 
also included as a cost. Caution should be used to 
avoid double-counting. If there is reason to believe 
that the outcome measure captures the lost producti- 
vity or suffering, then these costs should be exclu- 
ded. 


There are many different methods for eliciting utili- 
ties or the value of a particular health state. Two 
direct elicitation methods, TTO and SG, remain 
favored by theoreticians. The VAS is a widely used 
direct elicitation method, but because it includes no 
uncertainty, there is doubt whether the values truly 
represent utilities. The collection of utilities using 
direct methods often requires interviewer adminis- 
tration and there are concerns that people do not 
understand what is being asked of them. A number of 
indirect MAU instruments were developed as alter- 
natives to the TTO and SG. There are distinct diffe- 
rences between these instruments, which we briefly 
reviewed. The MAU instruments are not equivalent. 
Nor are they equivalent to the direct elicitation 
methods. Readers interested in more details should 
see Hawthorne & Richardson [34]. Nevertheless, it 
should be clear that the choice of methods could 
impact the results and interpretation of a cost-utility 
analysis. 


One final note about collecting utilities is warranted. 
Many people with incontinence are not cognitively 
able to complete a MAU or go through a standard 
utility elicitation process. Some of the MAUs, such 
as the HUI3, have been validated for use with 
proxies. Although not always possible, if proxies are 
expected then proxies should be gathered for all 
cases, even those patients who complete the utility 
measure themselves, so that the method is applied in 
a standard fashion. 


V. DO IT YOURSELF: CONDUCTING 
AN ECONOMIC ANALYSIS 


Different economic analyses fulfill different aims 
and purposes. Although the existing COI studies on 
urinary incontinence in the US would obviate the 
need for another study, a study describing the costs 
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of fecal incontinence would be helpful. Therefore, 
researchers and advocates should give careful consi- 
deration to the existing literature and their ultimate 
goals before departing on a study. 


The cost utility analysis is frequently used and misu- 
sed. Because it now represents the gold standard for 
medical decision making, the remainder of this sec- 
tion highlights key issues that must be addressed. 
These ten principles, summarized below, comprise 
an appropriate minimum standard for performing 
and reporting cost utility analyses. The principles 
were identified from guidelines established by the 
Panel on Cost-Effectiveness in Health and Medicine 
convened by the United States Public Health Service 
[6]. Each principle should be explicitly addressed in 
every CEA study. 


1. Research Question: The research question must 
be clearly stated. All CUAs must compare at 
least two different health care strategies, and 
these strategies should include standard practices. 


2. Time Frame: The period of time over which costs 
and benefits are measured should be long enough 
to capture the economic impact of an intervention 
and future health outcomes. Lifetime costs and 
benefits is the gold standard and should be use, 
but additional time spans can be considered in 
further analyses. 


ice) 


. Perspective: The choice of perspective should be 
clear. Societal is the gold standard. Other pers- 
pectives, such as the payer or patient perspective, 
may be useful, and they can be presented with the 
societal perspective. 


4. Probabilities: Probabilities are needed for each 
“chance” event, such as the chance of improve- 
ment or the chance of an adverse event. The best 
sources of probabilities come from meta-analyses 
of randomized clinical trials. Data from indivi- 
dual clinical trials may be useful and is preferred 
over observational studies or clinician judgment. 


5. Costs: Units and unit costs should be described in 
detail. Information on the source (e.g., charges, 
payments) and year of the cost data should be 
presented. If the costs were inflated and/or 
converted from another currency, then this must 
be described. 


6. Outcome Measure: Measures of effectiveness 
depend on the type and objectives of analysis. 
Quality adjusted life years are the gold standard; 
although other outcomes may also be informati- 


ve. Utilities, which are needed to estimate 
QALYs, can be collected along side clinical 
trials; we describe common methods and instru- 
ments elsewhere in this chapter. 


7. Analytic Model: Each intervention or program 
being assessed must be described and possible 
courses of events identified, including the expec- 
ted course of disease, treatments, complications, 
and outcomes. This may be performed using a 
spreadsheet or decision tree. 


8. Discounting: Since the value of both costs and 
benefits may decrease over time, discounting is 
used to calculate the present value of money and 
health states that will occur in the future. Future 
costs and utilities should be discounted to present 
value; 3 % per year is a recommended starting 
point. 


9. Incremental Analysis: The purpose of a CUA is to 
describe the relative value of one health care stra- 
tegy compared to another. An incremental cost- 
effectiveness ratio (ICER) is the incremental cost 
divided by the incremental effectiveness of inter- 
vention a compared to intervention b, and is cal- 
culated as follows. 


Average Cost. 


intervention a 


- Average Cost. 


intervention b 


ICER= 


Averages should be used rather than other measures 
of central tendency, such as medians, because it is 
important to include the effect of outliers. The leve- 
rage of the outliers should be tested in a sensitivity 
analysis. 


Sensitivity Analysis: The sensitivity analysis fills 
two important goals. First, there is uncertainty with 
regard to costs and probabilities. The ICER needs to 
reflect this uncertainty, and a sensitivity analysis can 
provide information that is equivalent to confidence 
intervals. Second, policy makers and clinicians are 
very interested in boundaries where two treatments 
are equivalent—on one side, treatment 


A is preferred whereas treatment B is preferred on 
the other side. Documenting these boundaries helps 
define the conditions under which a treatment is pre- 
ferred. Researchers are developing innovative 
methods for conducting sensitivity analyses. Proba- 
bilistic models that use simulations are becoming 
more common, although they can be computational- 
ly complex. 


Average Utility intervention a Average UtilitYitervention b 
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VL SYNTHESIS OF RECENT 
APPLIED RESEARCH 


In this section we review the empirical research on 
the economics of urinary incontinence, overactive 
bladder, pelvic organ prolapse and fecal incontinen- 
ce. We focus on research articles published in the last 
three years, and, when appropriate, we draw connec- 
tions to older studies that were reviewed in a prior 
ICI report [54]. 


In the year 2000, the Swedish Council on Technolo- 
gy Assessment in Health Care reviewed the urinary 
incontinence literature and stated, “There are no eco- 
nomic studies addressing both the cost and effects of 
various methods for treating urinary incontinence 
[55, p 725].” Studies that compare costs and out- 
comes remain rare to this day. Most studies only des- 
cribe costs. 


1. COST OF ILLNESS 


There have been two recent studies in the U.S. (see 
Table 2). The first was published by Wilson and col- 
leagues in 2001 and estimated the costs of inconti- 
nence at US$16.3 billion (1995 dollars) [17]. In 
2004, Hu et al. [56] estimated the cost at US$19.5 
billion (2000 dollars). Wilson and colleagues [17] 
and Hu and colleagues [56] estimated costs for 
women and men over age 18. Both studies used a 
bottom-up estimation approach, which involves esti- 
mating an average annual cost and combining it with 
prevalence data. This approach is highly sensitive to 
the prevalence data, and small differences (<1%) can 
translate into differences of millions or billions of 
dollars for the U.S. 


Figure 4 shows the breakdown of costs for commu- 
nity residents. Although the treatment costs are note- 
worthy, of particular interest are the large costs borne 
by patients to manage symptoms (routine care costs) 
and the very large consequence costs. 


In 2000, the U.S. National Institutes of Health publi- 
shed a compendium of disease-specific costs of ill- 
ness (http://ospp.od.nih.gov/pdf/table_1.pdf). Urina- 
ry incontinence is the most costly kidney or urology 
condition. Incontinence is relatively similar in 
magnitude to HIV/AIDS (US$13.2 billion in 1999), 
asthma (US$14 billion in 1996), and breast cancer 
(US$12.7 billion in 1990), which is a striking 
example of the large cost of urinary incontinence. 
Table 3 identifies the direct costs associated with 
treatment and management of women’s health pro- 
blems. 


Table 2. International comparison of urinary incontinence community treatment cost estimates 


Country Cost Year of Notes U.S. dollar US 2004 
cost equivalence Dollars* 
estimate (year) (Millions) 
Spain [59] 55,750 million 1995 Restricted to direct treatment 131.765 (1995) $514 
Pesetas costs from the Spanish National 
Health System’s perspective 
Australia [57] 710 million 1998 Restricted to community- 1.535 (1998) $526 
Australian dollars dwelling Australian women 
18 years of age and older 
Italy [60] 352 billion Lira 1997 Restricted to direct costs and 1,527 (1997) $266 
the perspective of the national 
health care system. 
France [61] 3 billion French 1995 Restricted to direct treatment 5.340 (1995) $683 
Francs costs for women. 
US. [56] US$19.5 billion 2000 Societal costs for people over 18 1 (2000) $20,972 
age 
US. [17] US$16.3 billion 1995 Societal costs for people over 1 (1995) $19,808 
age 18 
Inflated using the U.S. General Consumer Price Index. 
Table 3. Direct Costs of Interventions and Disease Management for Prevalent Health Problems in Women 
Disease Adjusted” Direct Year of US$ 2004 
Cost (US$ Billions) Estimate (Billions) Ref. 
SURGICAL THERAPY OR HOSPITALIZATION 
Stress urinary incontinence surgery 05 1991 0.7 [108] 
Pelvic organ prolapse surgery* 1.0 1997 1.2 [100] 
Breast neoplasms 1.1 1997 1.3 [109] 
Gynecological neoplasms 1.8 1997 2.1 [109] 
Osteoporosis/fractures 5.6 1997 6.5 [109] 
Cardiovascular disease (women only) 28.4 1997 32.8 [109] _ 
ANNUAL COST OF DISEASE MANAGEMENT 
Infertility 1.0 1987 1.6 NIH 
Pelvic inflammatory disease & sequelae 1.9 1998 2:2 [110] 
Gynecological neoplasms 24 1997 2.8 [109] 
Breast neoplasms 2.6 1997 3.0 [109] 
Breast cancer 6.6 1990 94 NIH 
Urinary incontinence 10.3 1987 16.8 NIH 
Osteoporosis/fractures 12.9 1997 14.9 [109] 
Cardiovascular disease (women only) 60.4 1997 69.7 [109] 


“Adjusted to 2004 dollars using the General Consumer Price Index, Bureau of Labor Statistics Data 
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Consequences 


Diagnostic costs 
Lost productivity 3% 


wn 


Treatment Costs 
32% 


Routine care costs 
9% 


Costs 52% 
Source: Hu et al. [56] 


Figure 4. The Cost of Incontinence among Community 
Residents 


In recent years, UI cost of illness studies from Aus- 
tralia, Italy, and Spain were published. In Australia, 
Doran et al. [57] used the Dowell-Bryant Inconti- 
nence Cost Index (DBICI) [58] and prevalence data 
to estimate the cost of incontinence for community- 
dwelling Australian women 18 years of age and 
older. For 1998, they estimated that 1.83 million 
women had urinary incontinence for a total annual 
cost of AUD$710 million ($US 462 million in 1998 
dollars). A majority (60%) of the costs were attribu- 
ted to women over 40 years of age. 


A study on economic costs of urinary incontinence in 
Spain estimated that total direct costs of UI in 1995 
for those over 65 years old was 55.75 million Pese- 
tas (US$ 423 million in 1995 dollars) [59]. This cost 
is only limited to the Spanish National Health Sys- 
tem. Direct costs include diagnosis and medical eva- 
luation, surgical, institutional patients care, sanitary 
towels, medicine, and other incontinent supplies. 
Among these, the cost of sanitary towels and institu- 
tional patient care accounts for 40% of total direct 
costs. In this study, these costs only reflect the 
amount paid by the public system; these totals do not 
including cost to the private individuals. 


Tediosi and colleagues [60] conducted an analysis in 
Italy whereby they estimated the treatment costs in 
1997 for the national health care system. The total 
cost (L351.85 billion, or US$ 231 in 1997 dollars) 
was relatively low in part because of they focus on 
the national health care system’s treatment costs, 
which has rather limited benefits. The largest cost 
components were diapers and drugs. 


Ballanger and Rischmann [61] estimated that the 
annual direct costs associated with incontinence 
treatment in women, excluding diapers and sanitary 
towels, were about 3 billion French Francs (US$ 417 
million in 1995 dollars). 
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Table 2 provides a summary of the cost estimates for 
the countries discussed above. Caution should be 
used when directly comparing these studies because 
of differences in the age of the target population, 
perspective of the analysis and size of the population 
affected. As mentioned earlier, insurance benefits 
vary considerably by country. In Sweden, for instan- 
ce, absorbent pads are provided free of charge to 
people with incontinence. Samuelsson and col- 
leagues [62] estimated that this accounts for 0.5% of 
the country’s health care expenditures and 0.05% of 
the gross national product. Therefore, when COI stu- 
dies use the health care provider’s perspective rather 
than the societal perspective, the results may not be 
comparable without further information on the heal- 
th care systems 


In the U.S., a large component of the cost of urinary 
incontinence is routine care, which is paid for by 
people with incontinence. Third-party payers do, 
however, cover routine care expenses for some insti- 
tutionalized people and/or specific products. Recent 
comprehensive surveys of resource use for commu- 
nity-dwelling women with incontinence observed 
routine care costs between US$70-225 per year 
(<US$1 per day) [58, 63]. In the past, routine care 
costs in the community were estimated using the unit 
costs for incontinence briefs (US$0.75, 2003 dol- 
lars). Because briefs are so expensive and are not 
covered by health insurance, people with incontinen- 
ce frequently use other products, such as panty liners 
(US$0.04; 2003 dollars) [56]. People with inconti- 
nence have adjusted their use of routine care pro- 
ducts to match their preferences, given their budgets. 
Many people use the less expensive products, and 
use other coping mechanisms, such as mapping 
bathrooms in public places. People have also started 
buying in bulk at discount stores. Otherwise they can 
face much higher prices, depending on where they 
shop. 


2. PREVENTION 


The primary prevention of incontinence involves 
adopting health behaviors to minimize the chance of 
getting incontinence. Most frequently, this includes 
pelvic floor exercises. Lal [64] suggests that some 
women are choosing to have cesarean section becau- 
se vaginal delivery increases the risk of incontinen- 
ce. To date, there have been no economic analyses on 
the prevention of incontinence. 


Secondary prevention is more common in nursing 
homes where the health professionals and staff mem- 
bers attempt to minimize the number of incontinent 


episodes. Managing UI adds costs. Several studies 
have addressed costs of UI in nursing homes. Sowell 
et al. [65] did a time motion study on 24 incontinent 
residents in a Tennessee nursing facility to compare 
the costs of four products (disposable bed pads, dis- 
posable diapers, launderable absorbent pads, and 
linen service pads). All patients used a different pro- 
duct each day and all products were used every day 
for two 12-hour days. Reusable pads had the highest 
daily costs (US$1.84 per day) while disposable bed 
pads had the least cost (US$0.67 per day) in 1995 
dollars. 


In a randomized clinical trial comparing disposable 
diapers and reusable cloth products among 68 
patients (34 used disposable products and 34 used 
cloth products) in a Pennsylvania nursing home [66, 
67]. They found that disposable products had lower 
costs, ranging from US$0.44 to US$0.68 depending 
on the size of disposable pad. There were more 
changes per day for less absorbent reusable cloth dia- 
pers than for disposable diapers. At the end of the 
five-week trial, the skin condition greatly improved 
more for users of the disposable product compared to 
users of the reusable cloth [66]. 


A recent study by Schnelle and colleagues [68] tes- 
ted an exercise and incontinence intervention on nur- 
sing home residents. The intervention involved 
supervised daily exercise, mobility and stretching 
exercises. The intervention group showed significant 
improvements in functional and incontinence out- 
comes when compared to the control group. There 
were also fewer acute problems, such as pressure 
ulcers and falls, but this effect was not statistically 
significant. They found no differences in utilization 
between the two groups. Although this intervention 
did not save money, it is unclear if it would be consi- 
dered cost-effective given current guidelines. This 
limitation was noted in an accompanying editorial 


[69]. 


Frantz and colleagues [70] compared nursing homes 
that adopted an incontinence management program 
based on treatment guidelines from the U.S. Agency 
for Healthcare Research and Quality. The pre-post 
analysis found that the presence of wetness from 
incontinence and pressure ulcers declined after the 
management program. The program cost each facili- 
ty US$573 per day, or US$9 (1998 dollars) per resi- 
dent per day. However, this was not a randomized 
controlled trial, nor was there a control group, so it 
remains unclear whether the management program is 
related to the improved patient outcomes or whether 
it relates to something else that was not measured. 
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Several studies have evaluated the prevention of 
pressure ulcers, which are associated with inconti- 
nence since incontinence is a major risk factor for 
ulcers. Researchers in the UK, U.S., and Australia 
have studied ways to improve pressure ulcers inclu- 
ding different washes [71, 72] and different pads 
[73]. Although the costs of the intervention are 
sometimes described, more formal economic ana- 
lyses with larger samples are warranted. Mitigating 
the effect of incontinence is particularly important 
when the options for secondary prevention or treat- 
ment of the incontinence is not feasible or possible. 


Although secondary prevention is common in nur- 
sing homes, research by O’Sullivan et al. [74] stu- 
died community dwelling women and found that 
treatment costs are associated with disease severity 
such that costs are higher for more serious cases. 
Mild incontinence patients often have little social or 
hygienic disability, so they can be in a “pre clinical” 
phase, and treating them is, to some extent, a form of 
secondary prevention. The natural history of inconti- 
nence is not well understood. If incontinence wor- 
sens over time, then treating people with mild to 
moderate incontinence would be cheaper than wai- 
ting until the incontinence becomes more severe to 
treat it. 


3. TREATMENT 


There are a limited number of studies that systemati- 
cally compare costs and outcomes of urinary incon- 
tinence treatments. Most have focused on stress 
incontinence, while a few studies on urge inconti- 
nence and overactive bladder have been recently 
published. Cost-effectiveness analyses in incontinen- 
ce have focused on strategies for nursing home 
management [75-78], comparison of surgical tech- 
niques for stress incontinence [79, 80], pharmacolo- 
gical therapy of urge incontinence and OAB [53], 
and diagnosis [81, 82]. 


Manca and colleagues conducted a cost-utility analy- 
sis alongside a multi-site randomized controlled trial 
comparing tension-free vaginal tape (TVT) to colpo- 
suspension [80]. They used the perspective of the 
UK health care system and modeled costs and utili- 
ties over six months. Although the surgical cost of 
tension-free vaginal tape is more expensive than col- 
posuspension, participants randomized to the vaginal 
tape treatment had significantly lower hospital stays, 
recovery times, re-admission rates and office visits. 
Thus, the higher surgical cost of the tape was offset 
by lower health care costs within 6 months. For the 
short term, this provides strong evidence for health 


care providers to use tension free vaginal tape when 
indicated instead of colposuspension. The sensitivity 
analysis indicated that the results were very robust to 
a number of input parameters. However, it remains 
unclear if the results would have been different if 
lifetime costs and benefits were assessed and if a 
societal perspective were taken. This depends on the 
long-term effectiveness of these treatments. 


Several studies compared the cost of incontinence 
surgeries, supporting the finding that tension free 
vaginal tape is more costly than colposuspension. 
Quievy and colleagues [83] found greater than two- 
fold increase in hospitalization costs associated with 
the retropubic suspension (FFR 26,322 vs. FFR 
10,958 for the TVT; year of cost is unknown). Redu- 
ced costs for the TVT technique were due to reduced 
operating time and postoperative stay. Walter et al. 
[84] compared women undergoing laparoscopic and 
open Burch retropubic urethropexy and found no 
s8ignificant differences in the hospital charges. 


In a cost-effectiveness study in Canada comparing 
collagen injections to stress incontinence surgeries 
(retropubic suspension, transvaginal suspension, 
sling procedures), Oremus et al. [85] observed that 
the cost to cure an additional patient with surgery 
ranged from $1388 to $6814 (1998 Canadian dol- 
lars). These ratios were sensitive to changes in the 
mean number of injections for collagen patients and 
to a reduction in the length of hospital stay for sur- 
gery to 1 day. The analysis should be viewed with 
caution as it had a number of strong assumptions and 
important limitations, as noted by the authors. The 
outcome was cure, based on expert opinion; the ana- 
lysis did not incorporate patient quality of life. The 
analysis also only considered the perspective of the 
health care system; costs to patients were excluded. 


Weber and colleagues [81] compared the cost-effec- 
tiveness of preoperative testing strategies in women 
with stress incontinence symptoms who were candi- 
dates for primary surgical treatment. They used deci- 
sion analysis to compare a basic office assessment 
(BOA) and urodynamic testing. Costs were calcula- 
ted from U.S generalizable estimates. Incremental 
cost-effectiveness was defined as the cost in dollars 
per additional patient cured of incontinence. Urody- 
namics did not improve the effectiveness of treat- 
ment (both strategies resulted in a cure rate of 96% 
after initial and secondary treatments) and the mean 
cost of care (including initial and secondary treat- 
ments and outcomes) was similar for the two strate- 
gies ($5042 for BOA, $5046 for urodynamic tes- 
ting). As expected, the reduced testing costs with 
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BOA were balanced by increased costs for patients 
who failed the initial treatment. One additional cure 
of incontinence using the urodynamic strategy cost 
$3847 


O’Brien [53] assessed the costs and benefits over one 
year associated with tolterodine for patients with 
urge incontinence who discontinued with oxybuty- 
nin. Tolterodine was associated with slightly higher 
costs and slightly higher benefits. The authors 
concluded that the cost-utility ratio of CAN$9982 
per QALY was well within current standards to jus- 
tify using tolterodine as a second line treatment after 
oxybutynin. 


Moore et al. [86] undertook a randomized trial of 
conservative treatment by dedicated nurse continen- 
ce advisors versus routine urogynaecology outpa- 
tient treatment. This proved to be a form of cost- 
minimization analysis because the cure rates for 
nurses and doctors were almost identical (65% cure 
on pad test for mild stress urge or mixed incontinen- 
ce, 35% cure for moderate incontinence). Although 
the nurses spent more time with the patients (median 
2.6 hrs versus median 1.5 hrs for doctors), their treat- 
ment regime was considerably cheaper (median 
$59.20, IQR 48.10-77.70 over 12 weeks) than that of 
the doctors (median $189.70, IQR 120.60-250.70). 
Cure rates were well maintained in both groups at a 
median of 3.5 years. The perspective was hospital 
payments to staff. 


4. CONSEQUENCES OF INCONTINENCE 


A growing literature documents the consequences 
associated with incontinence. These studies usually 
involve cohort or cross-sectional studies, in which 
multivariate regression models are used to control 
for confounders. Causal relationships are suggested 
by these data and these findings are biologically 
plausible. However, caution is needed in interpreting 
results because causation cannot be conclusively 
determined. 


The most frequently cited and most costly conse- 
quences of incontinence include admission to a nur- 
sing home or long-term care facility, injurious falls 
and fractures, and urinary tract infections (UTIs). 
Thom et al.’s [20] article on the risk of nursing 
admission associated with incontinence remains 
widely cited, and is supported by other research [87]. 
Thom et al. [20] analyzed medical records from a 
managed care organization in California and found 
that the risk of nursing home admission was 2 (95% 
CI 1.7-2.4) and 3.2 (95% CI 2.7-3.8) times higher for 


women and men, respectively, with incontinence 
compared to those without that diagnosis. 


Brown and colleagues [19] followed a cohort of 
women for an average of 3 years to determine whe- 
ther incontinence was related to an elevated risk for 
falls and fractures. Urge incontinence was associated 
with higher-odds of falling (odds ratio = 1.26; 95% 
CI 1.14-1.40) and with non-spine nontraumatic frac- 
ture (relative hazard 1.34; 95% CI 1.06-1.69). They 
found that stress incontinence, however, was not an 
independent risk factor for falls and fractures. Wag- 
ner and colleagues [88] also found that people with 
overactive bladder (OAB) had a higher odds of 
having an injurious fall. The hypothesis is that urina- 
ry frequency, nocturia, and rushing to the bathroom 
to avoid urge incontinent episodes most likely 
increase the risk of falling, which then results in frac- 
tures. 


Urinary incontinence has been cited as a risk factor 
for urinary tract infections (UTIs) [88-90], possibly 
due to the presence of wet undergarments that pro- 
mote the colonization of bacteria. An alternative 
behavioral explanation exists, whereby people with 
incontinence manage their condition by drinking less 
fluids, putting them at higher risk for UTIs [91]. Fox- 
man and colleagues [92] estimated that over 11 mil- 
lion women in the U.S. had at least one UTI treated 
with antibiotics per year, resulting in an annual cost 
of $1.6 billion. To the degree that incontinence and 
overactive bladder are causally related to UTIs, suc- 
cessfully managing and treating incontinence could 
save UTIs related morbidity and costs. In addition, 
preliminary data suggests that taking cranberry 
tables to prevent UTIs among people with urge 
incontinence may be more cost effective than place- 
bo (no prevention) [93]. 


Researchers have observed an association between 
urinary incontinence and overactive bladder and 
greater health care costs. All else being equal, urina- 
ry incontinence adds a level of complexity to the 
treatment of other conditions, and health care costs 
for these patients are higher. This association has 
been found with short stay hospitalizations [88, 94, 
95], outpatient geriatric evaluation and management 
[87], rehabilitation [87], and nursing home care [96, 
97]. 


In addition to greater health care costs, caring for a 
person with incontinence can place a significant bur- 
den on their spouses and informal caregivers [98, 
99]. Langa et al. [98] analyzed the U.S. Asset and 
Health Dynamics Study dataset and estimated the 
additional yearly cost of informal care at US$6 bil- 
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lion. Per person, this equals US$1,700 (1998 dollars) 
and US$4,000 for incontinent men who did not and 
did use pads, and US$700 and US$2,000 for women 
in these groups, respectively [98]. 


In summary, a small but growing area of research has 
found that urinary incontinence and overactive blad- 
der are associated with important and costly conse- 
quence. The consequences may be rare, but they can 
have a large impact on costs, morbidity, quality of 
life and mortality. When evaluating the cost-effecti- 
veness of treatments, these consequences should be 
taken into account. 


5. PELVIC ORGAN PROLAPSE, OVERACTIVE 
BLADDER AND FECAL INCONTINENCE 


Pelvic organ prolapse is prevalent, affecting up to 
half of all women over 50 years of age, and is the 
most common indication for hysterectomy. Despite 
the high prevalence of and frequency of surgery for 
pelvic organ prolapse, there are minimal data on 
costs of medical care for this condition. One COI 
study estimated the annual direct cost of surgery for 
pelvic organ prolapse in the U.S. using national data 
[100]. Direct costs of pelvic organ prolapse surgery 
were US$1,012 million (1997 dollars; 95% CI 
US$775, US$1,251 million), including US$499 mil- 
lion (49%) for vaginal hysterectomy, US$279 mil- 
lion (28%) cystocele and rectocele repair, and 
US$135 million (13%) abdominal hysterectomy. 
Hospitalization accounted for a majority of the total 
cost (71%) with the remainder being physician ser- 
vices (29%). Twenty-one percent of pelvic organ 
prolapse operations included urinary incontinence 
procedures (US$218 million). The annual direct 
costs of operations for pelvic organ prolapse are sub- 
stantial and similar to other surgical interventions for 
women (breast cancer, gynecologic cancer, urinary 
incontinence). 


Although urinary incontinence and OAB have some 
overlapping clinical characteristics and symptoms, 
and some patients with OAB also have urge urinary 
incontinence, many experts believe the etiology is 
different. A recent study by Hu and colleagues [101] 
estimated the national costs of OAB in 2000 in the 
U.S. They estimated the cost at approximately 
US$12 billion. Their study focused predominantly 
on costs among community dwelling individuals, 
where the cost was estimated at US$9.2 billion. To 
date, there has been one cost-utility analysis for urge 
incontinence and OAB treatment (see O’Brien et 
al.’s [53] article above). 


Fecal incontinence is less common that urinary 
incontinence, with estimates generally around 2-3% 
[102, 103] for older adults. The prevalence increases 
with age to over 10% for the oldest old, and the pre- 
valence among older institutionalized individuals 
has been estimated at almost half [104-106]. We 
found no COI studies for fecal incontinence, and one 
limited study assessing the costs and effectiveness of 
sphincteroplasty versus sphincteroplasty plus POP or 
incontinence surgery [107]. More economic research 
on this condition is needed. 


VII. SUMMARY 


Incontinence places a large economic burden on 
society. Not only are patients and their immediate 
families the most adversely affected by incontinence, 
but also they often have to pay for all the costs of 
managing the illness. When medically necessary, 
most private insurance companies in industrialized 
countries will cover treatments. Yet, this sets up 
competing incentives. People with incontinence 
might seek treatment, whereas payers might seek to 
deny or delay such services. The paucity of research 
on the cost-utility of treatments might further hinder 
access to treatments as payers are disinclined to pay 
for treatments that are not cost-effective. 


Economic analysis can help decision makers alloca- 
te limited resources. COI and cost-minimization ana- 
lyses are simple, yet limited economic tools. Of the 
economic tools, CUA is the current gold standard. 
The CUA requires a person’s preference of a health 
state (utility) in combination with information on 
mortality. Together these can be used to calculate 
quality adjusted life years, the preferred outcome for 
the CUA. 


There are many different methods for eliciting utili- 
ties or the value of a particular health state. Two 
direct elicitation methods, TTO and SG, remain 
favored by theoreticians. The collection of utilities 
using direct methods often requires interviewer 
administration and there are concerns that many 
people do not understand what is being asked of 
them. A number of indirect MAU instruments were 
developed as alternatives to the TTO and SG. There 
are differences between these instruments and they 
should not be viewed as equivalent. 


Despite the need for high-quality economic analysis 
in incontinence, surprisingly little has been done. 
Most of the new research published in the past few 
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years has been COI studies. A few cost utility ana- 
lyses have also been published in areas supported by 
corporations. 


Although the data are very limited, the current data 
on the cost-effectiveness of incontinence treatment 
show that intervention is likely cost-effective when 
compared to no treatment [53, 79]. There is little or 
no evidence, however, to guide choice among treat- 
ment. The strongest evidence was for the use of ten- 
sion free vaginal tape compared to colposuspension 
[80]. 


While more high quality studies are needed, resear- 
chers continue to publish incorrect claims. There 
have also been studies claiming that a treatment is 
cost-effective without any conducting a cost-effecti- 
veness analysis. 


VII. FUTURE RESEARCH 
PRIORITIES 


Since the last consultation, there have been conside- 
rable contributions in our understanding on the cost 
of urinary incontinence, particularly on overactive 
bladder symptoms and the quality of life assessment 
in urinary incontinence. However, there are still large 
gaps of research topics. These list of research priori- 
ties include: 


1 More cost information from mid-to-lower income 
countries. To perform appropriate cost estima- 
tion requires systematic cost data, particularly, 
the overhead data. Because incontinence has a 
large economic effect on people with the condi- 
tion, primary data should be collected. 


2 Studies on the financing and reimbursement of 
incontinence treatment and how this affects 
patient outcomes. Different health care systems 
have different reimbursement methods that in 
turn affect the incentives of providers and econo- 
mic burden on incontinent consumers. This is a 
particularly important area for nursing homes, 
where regulations and financial arrangements can 
have a large impact on quality of care. 


3 More information on people’s utility for inconti- 
nence and its treatments. These utilities can then 
be used to estimate QALYs. 


4 Aneed to estimate Disability Adjusted Life Years 
for urinary incontinence. International organiza- 
tions such as WHO and World Bank often use the 
magnitude of DALYs among different diseases as 


one tool to guide resource allocation. DALYs can 
also be used for direct international comparisons 
on the burden of disease for a particular illness. 
An initial step would be to appoint a research 
committee to examine the data requirement and 
methodologies of estimating DALY for urinary 
incontinence. Understanding DALYs associated 
with incontinence would also draw international 
attention on the socio-economic burden of urina- 
ry incontinence. 


5. There is a need for more carefully executed cost- 


10. 


11. 


12. 


13. 


14. 


utility studies on treating urinary incontinence. 
The clinical research community has widely 
recognized that randomized trial is a gold stan- 
dard for cost/effectiveness studies. The edited 
books by Gold et al. [6] and Drummond et al. 
[15] should be used as the standard references 
when designing a cost-effectiveness measure. 
Studies should work to use a societal perspective 
and use QALYs so that the results can inform 
decision makers. 
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C. PAYNE, 


J. BLAIVAS, J. BROWN, M. HIRSCH, J. KUSEK, T. PETERS, W. STEERS, M.L. STOTHERS, 
P. VAN KERREBROECK, A. WEBER 


I. INTRODUCTION 


The International Consultation process focuses on 
exploring the current knowledge base in order to 
guide the clinical care of patients by using the 
highest possible degree of evidence. The assignment 
for this committee is slightly different. The charge is 
to define research methodology that will guide 
today’s investigators in producing exceptional 
work —the kind of data that provides the convincing 
evidence needed to direct clinical practice, the kind 
of data that stimulates other investigators and gene- 
rates new sponsorship, the kind of data that lead to a 
deeper understanding of physiology and pathophy- 
siology. 


Urinary incontinence and lower urinary tract dys- 
function comprise a group of common diseases, and 
far more knowledge of their origin, diagnosis, treat- 
ment, and ultimately prevention is needed. Clinical 
research is a precondition for any progress in these 
areas. The committee provides here general recom- 
mendations for good research practice, including 
principles of trial design and statistical methodology. 
In addition, specific recommendations applicable to 
types of treatments and studies of different groups of 
patients are presented. Other ICI committees report 
on the etiology, epidemiology, pathophysiology, pre- 
vention, and economics of lower urinary tract dys- 
function. This committee only covers these areas 
briefly, when appropriate. This report includes new 
sections on pelvic organ prolapse, fecal incontinence 
and painful bladder syndrome/interstitial cystitis in 
keeping with the broad mission of the ICI to unify 
and promote research efforts throughout the spec- 
trum of pelvic floor disorders. 


The Oxford Centre for Evidence-based Medicine 
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Levels of Evidence and Grades of Recommendation 
(http://www.cebm.net/levels of evidence.asp) are 
difficult to apply to this section. In order to comply 
with the spirit of the Consultation the recommenda- 
tions in this report are graded as follows: 


e High: Supported by strong evidence (multiple 
strong publications) 


° Medium: Supported by moderate evidence (limi- 
ted/moderate level publications) 


° Low: Expert/Panel opinion 


The report highlights published guidelines produced 
by the International Continence Society (ICS) [1-14, 


193] and Society for Female Urology and Urodyna- 


mics (SUFU) [15-17]. Consistent use of the metho- 
dology endorsed by these groups will facilitate 
incontinence research by producing high quality stu- 
dies. Consistent use of the approved terminology 
will similarly facilitate communication about resear- 
ch. 


The aim of clinical research is clear—namely, to 
validate treatments that will offer freedom or relief 
from symptoms, and eventually to prevent the origin 
of disease. The need for high quality research is simi- 
larly evident. The prevalence and impact of genitou- 
rinary disease coupled with the marked demographic 
trend toward an older society is producing an explo- 
sive increase in demand for effective incontinence 
therapies. At the same time, evidence about the etio- 
logy and risk factors for developing incontinence, 
the optimal treatment strategies, and effective pre- 
vention is deficient. The quality of research is of the 
utmost importance. While there is ample evidence 
that urinary incontinence is a troublesome disease 
creating a major impact on patient’s quality of life, 
investigators must vie for research funding with 


those studying heart disease, cancer, and innume- 
rable other diseases. Only the highest quality work 
will be successful in today’s competitive environ- 
ment. 


There are many goals of research—foremost to 
improve care of patients, but also to promote unders- 
tanding of the disease process. We need a broad 
spectrum of information if we are to not only unders- 
tand which treatments work but also how and why 
they work (or don’t). The ultimate goal is to produce 
credible research. When research is inherently cre- 
dible due to strong study design the impact is maxi- 
mized. The clinical application of the research will 
be hastened and other investigators will be energized 
to use the information in their own quest for know- 
ledge. 


IL GENERAL RECOMMENDATIONS 


1. THE PLANNING PHASE OF A CLINICAL STUDY 
ON INCONTINENCE 


The planning stage of both prospective and retros- 
pective studies requires the same deliberate approa- 
ch. Having formulated a general research question, 
the investigator reviews previous and, if possible, 
ongoing work in the field to determine how the 
research question fits with the known body of know- 
ledge in that area. A thorough knowledge of related 
clinical work is the cornerstone of protocol develop- 
ment. Care should be taken to identify studies that 
are well designed and clinically relevant. The resear- 
ch reviews provided by the Cochrane Incontinence 
Group (http://healthsci.otago.ac.nz/dsm/wch/obste- 
trics/cure) provide an excellent starting point for 
most major incontinence topics. This collection of 
carefully scrutinized data allows researchers to focus 
their research on key questions. Following the 
recommendations made by the Cochrane Group will 
help to ensure that future studies will be interpretable 
in the context of past work. 


Based on the literature review, the investigator clear- 
ly elucidates and documents the primary research 
question, summarizes the background information, 
and formulates the rationale, objectives and hypo- 
theses for the study. 


A rule of thumb for all research is that one should 
seek the least complex approach capable of answe- 
ring a given hypothesis or question. The project must 
provide a convincing answer to the question in an 
efficient manner. At the same time, it is ideal that an 
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effort be made to discover how a treatment works, 
not just whether it works. In terms of designing the 
study, this may be thought of a balance between 
breadth and depth [18]. Although the number of 
questions in a single study should be limited, it is still 
relevant to record as many as observations as is pos- 
sible without jeopardizing recruitment or retention 
with onerous demands. 


Once the concept of the study has been clearly defi- 
ned, the search for an appropriate funding agency 
commences. The chance of a successful application 
increases when the investigator ensures that the 
application meets the mandate of the funding agency. 


2. STUDY DESIGN 


The type of study and other aspects of study design 
are the framework within which the study objectives 
are met. An initial decision must be made as to whe- 
ther the study will be observational or experimental. 
Experimental studies are where the investigators 
control the process by which it is decided which 
treatment a participant should receive, while in 
observational studies the treatment decisions are not 
in any way influenced by the investigators and the 
research study. The strength of the scientific eviden- 
ce arising from various experimental study designs 
are ranked as follows: 


Strength of study design (ranked in descending order 
of strength) 


a) Randomized controlled clinical trial(s) 


i. Double-blinded: Neither the participants nor the 
investigators (in particular, those responsible for 
outcome assessment) know which subjects are 
receiving the active treatment while the study is in 
progress. 

ii. Non-blinded (open): The investigators and/or par- 

ticipants know which treatment is being given. 


The randomized controlled trial (RCT) is the gold 
standard study design. The participants are assigned 
to a particular treatment group by a mechanism desi- 
gned by the investigators and based on a chance allo- 
cation to the various treatments. Provided that ade- 
quate concealment is maintained, neither the patient 
nor the investigator can influence to which group any 
particular participant will be assigned. This provides 
protection from allocation bias by the investigator 
and/or subjects. RCTs are expensive to conduct and 
can occasionally be ethically problematic. However, 
the central importance of the RCT in terms of 
influencing decisions about patient care should and 
will continue. 


b) Non-randomized controlled clinical trial(s) 


This category includes trials in which the basis for 
treatment allocation is known to the investigator 
prior to obtaining informed consent (for example, 
day of clinic appointment). This type of study design 
provides no confidence that the treatment and non- 
treatment groups are comparable. 


c) Case series 


Case series are studies that describe the outcome 
when all subjects receive the treatment being inves- 
tigated. These are the weakest form of study design, 
but they may be the only available or practical 
approach, particular for rare diseases, when treat- 
ments in the study arms are markedly different in 
nature, or when the therapy became established prior 
to the acceptance of RCTs in medical research. 
Because these designs do not have internal controls, 
external observations must be used for comparison, 
raising questions about patient selection and compa- 
rability with other populations. 


Properly planned and executed, the RCT is the opti- 
mal approach to limiting allocation bias [19]. RCTs 
compare outcomes in groups of subjects for whom 
treatment was allocated by chance. Using this 
approach, treatment groups will not vary in any sys- 
tematic fashion, and comparisons between them will 
be unbiased [20]. Subject assignment must be 
concealed during enrollment (for example, by sepa- 
rating allocation from the process of recruiting sub- 
jects, and by using remote randomization such as by 
telephone), and wherever possible treatment alloca- 
tion must be concealed during the trial (for example, 
using blinding with or without placebo). In some stu- 
dies, blinding of subjects and health care providers 
may be impossible or undesirable, for example in 
trials of some surgical procedures or health care deli- 
very methods. In all cases, however, the personnel 
collecting outcome data should be blinded to the sub- 
jects’ treatment allocation. 


Observational studies include a variety of designs, 
from cross-sectional descriptive studies in which the 
primary purpose is estimation of the prevalence of 
incontinence in a defined population, to case-control 
studies and long-term prospective or retrospective 
cohort studies useful in studying rare diseases. 
Observational studies may be purely descriptive 
(case series), or they may be analytic when designed 
with a control or comparison group. Observational 
studies can contribute useful information on many 
aspects of health care [21], and may be necessary 
precursors to a randomized trial. However, all com- 
parisons based on observational data have a common 
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limitation — the inability to ensure that one is compa- 
ring like with like. In particular, it is not possible, 
even with advanced statistical methods, to eliminate 
the bias resulting from the effects of the selection 
process, whether induced by patient or clinician. 


Although the classical RCT involves parallel groups, 
other options are possible and may overcome some 
of the limitations of the classical approach [22]: 


° Parallel Trials: These designs offer one group of 
subjects the treatment under study, and a parallel 
group a placebo or alternative treatment. Within 
drug trials the dosages may be held constant or 
varied to either maximize clinical benefit or mini- 
mize side effects. Sophistications around the basic 
design can in some circumstances be worth consi- 
dering — for example, factorial trials where two or 
more interventions can be investigated simulta- 
neously [23, 24], and cluster randomized trials 
whereby groups of participants rather than indivi- 
duals are randomly allocated to the trial arms [25]. 
This strategy might be employed when studying 
an intervention requiring policy changes in an ins- 
titution; thus a hospital, clinic, or health care sys- 
tem may be the unit of randomization. 


° Crossover Trials: Subjects receive both the treat- 
ment being studied and the placebo/alternative 
treatment, with the order in which the treatments 
are received being randomly assigned. The bene- 
fit of crossover studies is that they eliminate the 
effect of variation between groups of participants 
seen in parallel trials. Crossover studies are parti- 
cularly well suited for small study groups with 
chronic stable disease states in which the primary 
objective is to measure a short-term change in 
symptoms in response to treatment. The duration 
of treatment effect is critical in determining whe- 
ther the crossover study design is appropriate — 
too long an effect, and the disease state may beco- 
me unstable before the patient has completed all 
arms of the study; too short, and it may not be pos- 
sible to detect the effect during the period of data 
collection. Carryover effects may occur, in which 
the results of the first treatment are prolonged and 
affect the results of the second treatment. To avoid 
this, a washout period should be planned, in which 
participants receive either placebo or no treat- 
ment. A run-in period in which signs and symp- 
toms are monitored may be necessary before treat- 
ment commences to ensure that only those whose 
disease state is stable are included. Given these 
features and limitations, this design is unlikely to 
be widely applicable in studies of interventions 
for incontinence. 


° Equivalence trials: the primary objective of an 
equivalence trial is to demonstrate that two treat- 
ments are similar in outcome or that there is no 
difference between treatment and controls. This 
design may be appropriate when one treatment is 
considerably more cost-effective, offers a better 
quality of life, or is less toxic or time consuming 
for the patient while producing a similar clinical 
outcome. The observed difference in outcome bet- 
ween two treatments should be clinically unim- 
portant and be accompanied by a narrow confi- 
dence interval. An equivalence trial can be a 
powerful design when appropriately employed, 
and is not the same as failing to find a difference 
between two groups. Clinically unimportant diffe- 
rences may be quite small, necessitating large 
sample sizes [26, 27]. Stringent statistical 
methods are needed to ensure that there is ade- 
quate power to exclude an important difference 
between treatments, and that failure to demonstra- 
te a difference is not merely a consequence of 
poor study design and procedures. Particular cau- 
tion is required in applying these trials in the 
context of (especially pragmatic) trials where non- 
trivial proportions of participants switch from one 
intervention to another. 


Drug trials are categorized according to the follo- 
wing definitions [26] [28]. 


° Phase I studies: The first studies of a drug in 
humans, often open and uncontrolled, concentra- 
ting on safety and frequently but not exclusively 
carried out in healthy volunteers. Pharmacokinetic 
and tolerance information is obtained from Phase 
I trials. 


° Phase II studies: The first attempts to investigate 
treatment efficacy, often the first use of the drug in 
subjects and focusing on short-term outcomes. A 
common objective of Phase II studies is dose fin- 
ding in terms of efficacy. Two sub-types may use- 
fully be distinguished: Phase IIA studies where 
single treatments are considered in relation to a 
minimum response prior to further investigation; 
Phase IIB where direct comparisons are made bet- 
ween interventions, albeit on a small scale and not 
necessarily involving randomization [29]. 


° Phase HI studies: Large-scale, authoritative ran- 
domized studies performed once the most likely 
effective and tolerated treatment regimens have 
been established. The objective is often to establi- 
sh that the intervention is suitable for registration 
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with the appropriate regulatory authority. Trials 
are conducted after submission of a new drug 
application (NDA), but before the product’s 
approval for market launch. Phase IIIB trials (bet- 
ween submission for approval and receipt of mar- 
keting authorization) may supplement or comple- 
te earlier trials, or seek different kinds of informa- 
tion (for example, quality of life or marketing). 
Phase II trials are also used to investigate the 
effectiveness and cost-effectiveness of various 
interventions — that is, non-drug including organi- 
zational issues — and not necessarily with referen- 
ce to regulatory authorities. All Phase III trials 
should be subject to a formal sample size calcula- 
tion — for instance to obtain sufficiently precise 
estimates of the comparisons between treatments 
or to have a reasonable chance (power) of detec- 
ting a difference if one exists (see section II C 7 
below). 


° Phase IV studies: These investigations are usual- 
ly carried out after registration, to investigate the 
drug’s safety and efficacy in different populations. 
Such postmarketing surveillance studies are typi- 
cally larger and simpler than regulatory studies; 
they may lack a control group and are often 
conducted using surveys. 


Precisely which study design to choose to answer a 
given primary research question depends on a num- 
ber of factors, including the ability to recruit suffi- 
cient participants for a particular design (see Statisti- 
cal Considerations, below), the natural history of the 
disease, the treatment itself, and patient endpoints. 
Patient-related endpoints may be short-term, such as 
changes in signs or symptoms, or longer-term, such 
as increased survival. 


Once the sample size required to answer the primary 
research question has been calculated, it is usually 
obvious whether the study can be performed at a 
single institution, or whether a multicenter study will 
be required. Single institution studies have the bene- 
fit of being less complicated from a logistical pers- 
pective. 


While multicenter trials are more complex to mana- 
ge and are usually more expensive, they provide lar- 
ger numbers of participants in a shorter period of 
time, and increase the generalizability of research 
findings. 


Common mistakes that can occur during the plan- 
ning and conduct of a study are described in Figure 
1. 


Figure 1. Common pitfalls in preparing and writing protocols (from Spilker 1984) 


A. Study objectives 

1. Expressed too generally to allow a specific study design to be constituted 

2. Ambiguous or vague 

3. Not achievable with the current study design. The study may be too complex or there may be inadequate resources to conduct 
the study 


B. Study design 

1. Insufficient statistical planning —the design will not adequately address study objectives 

2. The design chosen is beyond current state of the art 

3. Inadequate validation of outcome measures 

4. Inadequate statistical power. The chosen sample size is too small to detect clinically meaningful differences 
5. Inappropriate use of active or inactive controls 

6. Lack of placebo or double blind when one or both should be incorporated 

7. Dose regimen too restrictive (e.g., range of allowed doses, alterations of dosing for adverse reactions) 

8. Failure to consult with statistician regarding randomization process 

C. Inclusion/exclusion criteria 

1. Too stringent to allow adequate numbers of subjects to be enrolled. Overly stringent criteria also reduce the generalizability 


and thus the impact of research 
. Too broad to create homogenous groups. 


. Screen/baseline/treatment 

. Time periods for data collection are either too long or too short for optimal conduct of the study 

. Too few or too many measurements are requested 

. Subjects may be inappropriately entered into the study before complete screening 

. Excessive blood volume removed for testing or an excessive period of fasting is required. This is especially common in phar- 
macokinetic studies 


+ t = g | 


. Drug packaging/dispensing 
Drug packaging that does not permit all options allowed by protocol to be followed 


F. Study blind 

1. Study blind easily broken because of "obvious" characteristics (e.g., adverse reactions, changes in laboratory parameters, drug 
odor) that are difficult or impossible to adequately mask 

2. Study blind easily broken by observation of drug interactions or other situations by the investigator (e.g. marked improvement 
in study group or changes in blood levels of concomitant drugs) 

3. Study blind inappropriate 


= m 


G. Data collection and analysis 

1. Poorly designed data collection forms 

2. Incorrect statistical methods used to analyze data, including baseline comparisons 

3. Failure to make the primary research question the main focus of the analysis 

4. Reliance on within group rather than between group comparisons in parallel group trials 
5. Overreliance on p-values without presenting confidence intervals 


H. Overall 

1. Ambiguous language that allows different interpretations 

2. Too many comparisons requested. Five of every 100 independent comparisons will be statistically significant by chance 
alone, when alpha is 5% and there are no true differences between the comparison groups. 

3. Lack of internal consistency in the protocol 

4. Discretionary judgments allowed by the investigator. This may seriously affect the quality and quantity of data obtained 

5. Presentation/reporting fails to accord with CONSORT guidelines 
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3. STUDY CONDUCT AND STATISTICAL CONSI- 
DERATIONS 


Research must not only be planned early, but also 
planned often. All issues should be addressed at the 
start of the planning process, and many will need to 
be revisited at suitable times throughout the project. 
Many of these issues are statistical; indeed, the major 
statistical input to a study should be at the design 
stage, including planning the data analysis in advan- 
ce to follow the design of the study. Leaving this 
until the end of a study will almost always lead to 
difficulties that cannot be resolved, resulting in a 
study which is at best inefficient, and at worst incon- 
clusive. 


The issues covered here relate to: study design; sam- 
pling strategies; randomization and stratification; 
primary and secondary outcomes; inclusion and 
exclusion criteria; blinding and effects on validity; 
control of bias; sample size considerations; pragma- 
tic and explanatory trials; data analysis; and repor- 
ting of randomized controlled trials (RCTs). Only the 
principal features of study design and analysis will 
be covered here; extensive coverage is available 
elsewhere [27]. Regarding presentation, the Consoli- 
dated Standards of Reporting Trials (CONSORT — 
http://www.consort-statement.org) statement pro- 
vides guidelines for reporting the design, detailed 
methods, and results of RCTs [30]. The original sta- 
tement [31, 32] has since been revised with the aim 
of improving clarity and, where appropriate, increa- 
sing flexibility and coverage of sophisticated designs 


[33-37]. Many of the points discussed here relate to 
those guidelines, which should be closely followed 
throughout the design, conduct, analysis and presen- 
tation of RCTs as is required by most leading medi- 
cal journals. The 22 item checklist is presented in 
Figure 2. For studies of diagnostic tests the Stan- 
dards for Reporting of Diagnostic Accuracy 
(STARD— http://www.consort-statement.org/stard- 
statement.htm) [38] statement fills the same role. 


a) Sampling strategies 


Whether a study is analytic or descriptive (that is, 
whether or not a comparison is involved), the first 
practical issue to resolve is the selection of partici- 
pants. A study may require a sample that is represen- 
tative of the community overall or one representati- 
ve of patient groups suffering the condition/disease. 
In principle, this is achieved by taking a simple ran- 
dom sample from a known population. In practice, a 
list of all eligible individuals is obtained and then a 
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sample is drawn by a method in which each member 
of the population has an equal probability of selec- 
tion (‘epsem’). Even in ideal circumstances, howe- 
ver, some sophistication on this basic method is 
usually desirable or necessary. For example, in stra- 
tified sampling, subjects are arranged into subgroups 
and the sampling is performed within each subgroup 
separately. This ensures that the sample is represen- 
tative of the population in terms of these subgroup 
characteristics. In multi-stage random sampling, the 
population is first divided into “primary sampling 
units’ (such as hospital, health center, or surgeon), 
and a sample of primary units is selected. The 
“secondary sampling units’ (usually individual sub- 
jects) are then selected just within the primary sam- 
pling units that have been selected. A special case of 
multi-stage random sampling is cluster sampling 
where all individuals within each primary unit are 
included. Standard procedures for sampling should 
be followed [39]. 


It is important to note that, while the technicalities of 
random selection of subjects for a study are closely 
related to the random allocation of subjects in an 
RCT (and indeed there are similar issues in trials 
relating to stratification and clustering) [25], there is 
an important distinction in the objectives of the two 
procedures. First, the (ideally random) selection 
from the population of eligible subjects concerns the 
external validity or generalizability of the study fin- 
dings (RCT or otherwise). Independent of this, the 
random allocation of subjects in an RCT is concer- 
ned with the internal validity or comparability of the 
trial groups. 


In principle, sampling should involve random selec- 
tion. In practice, however, this ideal is rarely met 
outside of large-scale epidemiological studies. 
Rather, RCTs are drawn from a subset of the popula- 
tion, often limited to those with access to academic 
medical centers plus the willingness and ability to 
participate. Where this is the case, it is crucial to pro- 
vide descriptive information about the study sample, 
so that broad representativeness can be judged. Gui- 
delines for reporting of RCTs include requirements 
to state the study population, give details of inclusion 
and exclusion criteria, and present clearly the num- 
bers of eligible subjects who were not randomized 
and the reasons [33, 34, 40]. Nevertheless, “the basic 
logic of clinical trials is comparative and not repre- 
sentative” [26]. In other words, the principal benefit 
of conducting a randomized trial is to provide groups 
that allow valid comparisons to be made. 


CONSORT Checklist of items to include when reporting a randomized trial FA 


PAPER SECTION Item Description Reported 
And topic on 
Page # 
TITLE & ABSTRACT l How participants were allocated to interventions (e.g., "random 
allocation", "randomized", or "randomly assigned"). 
INTRODUCTION 2 Scientific background and explanation of rationale. 
Background 
METHODS 3 Eligibility criteria for participants and the settings and locations 
Participants where the data were collected. 
Interventions 4 Precise details of the interventions intended for each group and 


5 | Specific objectives and hypotheses. 


Outcomes 


how and when they were actually administered. 


Clearly defined primary and secondary outcome measures and, 
when applicable, any methods used to enhance the quality of 
measurements (e.g., multiple observations, training of 
assessors). 


Sample size 


How sample size was determined and, when applicable, 
explanation of any interim analyses and stopping rules. 


Randomization -- 
Sequence generation 
Randomization -- 
Allocation 
concealment 


Method used to generate the random allocation sequence, 
including details of any restrictions (e.g., blocking, stratification 


Method used to implement the random allocation sequence (e.g., 
numbered containers or central telephone), clarifying whether the 
sequence was concealed until interventions were assigned. 


Randomization -- 
Implementation 


Who generated the allocation sequence, who enrolled 
participants, and who assigned participants to their groups. 


Blinding (masking) 


Statistical methods 


Whether or not participants, those administering the 
interventions, and those assessing the outcomes were blinded to 


group assignment. When relevant, how the success of blinding 
was evaluated. 

Statistical methods used to compare groups for primary 
outcome(s); Methods for additional analyses, such as subgroup 
analyses and adjusted analyses. 


RESULTS 
Participant flow 


Flow of participants through each stage (a diagram is strongly 
recommended). Specifically, for each group report the numbers 
of participants randomly assigned, receiving intended treatment, 
completing the study protocol, and analyzed for the primary 
outcome. Describe protocol deviations from study as planned, 
together with reasons. 


Recruitment 


Dates defining the periods of recruitment and follow-up. 


Baseline data 


Numbers analyzed 


Baseline demographic and clinical characteristics of each group. 
Number of participants (denominator) in each group included in 
each analysis and whether the analysis was by "intention-to- 
treat". State the results in absolute numbers when feasible (e.g., 
10/20, not 50%). 


Outcomes and 
estimation 


For each primary and secondary outcome, a summary of results 
for each group, and the estimated effect size and its precision 
.g., 95% confidence interval). 


Ancillary analyses 18 | Address multiplicity by reporting any other analyses performed, 
including subgroup analyses and adjusted analyses, indicating 
those pre-specified and those exploratory. 

Adverse events 19 | All important adverse events or side effects in each intervention 
roup. 
DISCUSSION 20 Interpretation of the results, taking into account study 
Interpretation hypotheses, sources of potential bias or imprecision and the 
dangers associated with multiplicity of analyses and outcomes. 
Generalizability 21 Generalizability (external validity) of the trial findings. 
Overall evidence 22 | General interpretation of the results in the context of current 


evidence. 


Figure 2 
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b) Randomization and stratification 


Randomization is the process of allocating subjects 
to groups by chance [19, 20]. Neither the subject nor 
the clinical staff responsible for recruitment to the 
trial should be able to predict to which group the sub- 
ject will be assigned. Randomization removes treat- 
ment selection from the hands of the clinician there- 
by minimizing bias. 


In order to minimize bias, the randomization process 
must be concealed from those recruiting subjects to 
the trial [33, 40]. This can be achieved most effecti- 
vely by the use of central telephone randomization. 
In drug studies, a pharmacy can maintain identical 
treatment drug and placebo already randomly alloca- 
ted into individual subject portions. These are distri- 
buted consecutively as subjects are enrolled in the 
study. 


1. SIMPLE RANDOMIZATION can use computer-genera- 
ted random numbers, either prepared specifically for 
the trial or using existing tables of random numbers 
where the digits of 0-9 appear with equal likelihood 
in each entry. Treatments are assigned to odd or even 
numbers. As the total number of subjects in the trial 
increases, the balance of numbers and characteristics 
of subjects between the groups improves. In small 
trials, however, balance is not assured by simple ran- 
domization. Appreciable imbalances in subjects per 
group may be particularly important in a multicenter 
study where imbalances in assignment can occur 
within individual institutions. 


2. BLOCK RANDOMIZATION is one method used to pre- 
vent imbalances in subject numbers assigned to each 
group, particularly when the number of subjects in 
the trial is small. With block randomization, the total 
sample size is divided into blocks of a given size. 
Within each block, the group is assigned so that there 
are equal numbers allocated to each group. To pre- 
vent investigators from learning the block size and 
being able to guess order of assignment, the block 
size can be varied, usually at random from a small 
number of alternatives. In any case, blocking pre- 
vents serious imbalances in characteristics across 
groups when used in conjunction with stratification 
as described below. 


Most disease states have factors known to influence 
the outcome of treatment, for example, pre-and post- 
menopausal or male and female. A form of randomi- 
zation that accounts for such factors is called strati- 
fied randomization [19, 20]. Stratified randomization 
ensures equal distribution of subjects with a particu- 
lar characteristic in each group when blocking is 
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employed within strata. Stratification is usually res- 
tricted to a small number of factors, in particular 
those most likely to influence outcome. Despite its 
complexity, stratified randomization is usually help- 
ful in a multicenter trial, so that both the numbers of 
subjects in each group and the important factors 
influencing the outcome can be balanced within each 
site. An alternative method exists to cater for more 
factors at once, known as minimization, where the 
characteristics of individuals already randomized 
alter in a systematic manner the chances of a given 
subject being allocated to the different trial groups, 
so as to maximize the resulting balance of these fac- 
tors [19, 20]. 


c) Primary and secondary outcomes 


Specific discussions of the most appropriate outco- 
me measures for particular studies of incontinence 
will be dealt with elsewhere in this book; the purpo- 
se here is to define the general concepts of primary 
and secondary outcomes in the context of RCTs, 
which are relevant to both sample size determination 
and data analysis. The distinction between these two 
sets of outcomes depends on the context of the trial, 
and should be decided at the planning stage of the 
study. Primary and secondary outcomes should not 
be confused with the distinction between primary 
and secondary analyses of trial data, which will be 
discussed later. Primary outcomes are those viewed 
by the researchers to be of central interest. Trial 
results that lead to major changes in patient care will 
be based on primary outcomes. 


The number of primary outcomes in a particular trial 
will depend on the nature of the interventions and the 
number of independent domains. The number of pri- 
mary outcomes is usually limited to three, and rarely 
will there be reasonable justification for more than 
six. Sample size calculation is based on the primary 
outcomes and is unlikely to be based on more than 
two outcome measures. The number and nature of 
outcome domains in a particular study will vary 
depending on the study’s perspective (e.g., those of 
participants, clinicians, regulatory bodies, and health 
care purchasers). In almost all situations, the outco- 
me set should include both a dimension representing 
the viewpoint of the patient (including symptom fre- 
quency, severity, and quality of life) as well as an 
appropriate objective clinical outcome measure. 


Secondary outcomes are the remaining outcome 
measures and could be relatively large in number. 
They are not the focus of the main study objectives 
and are rarely used directly in sample size estima- 
tion. Secondary outcomes are often subject to the 


dangers of multiple hypothesis testing, for which sui- 
table statistical corrections should be considered as 
described below. Analyses of secondary outcomes 
are best viewed as exploratory, i.e., as hypothesis- 
generating exercises for which independent confir- 
mation is essential. 


d) Inclusion and exclusion criteria 


Inclusion and exclusion criteria should provide a 
relevant population to address the study question, 
and together define the heterogeneity or homogenei- 
ty of the study population. The most important inclu- 
sion criterion is how the disease in question is defi- 
ned. Eligibility criteria are critical to both the inter- 
pretation of the study and its reproducibility. If pos- 
sible, established international criteria for the pre- 
sence and severity of disease should be used. Broa- 
dening the inclusion criteria can make a study more 
generalizable and facilitate recruitment. Making the 
entry criteria too broad, however, may dilute the 
effect being sought in the most suitable subjects. If 
the study population is defined too narrowly with 
many exclusion criteria, applicability of the results 
may be limited and subject recruitment may be diffi- 
cult. 


Inclusion criteria govern what patient characteristics 
are required for eligibility to enter the study. Some 
exclusion criteria such as age, weight and gender are 
determined implicitly by corresponding inclusion 
parameters. Issues of patient safety determine other 
exclusion criteria (e.g., avoiding nephrotoxic drugs 
in subjects with renal insufficiency). All criteria 
should be defined precisely enough to allow the 
study to be reproduced by other groups of resear- 
chers. 


e) Informed consent 


Peer review of protocols by a multidisciplinary team 
may include members of the scientific community, 
clinicians, pharmacists, the public/patient groups, the 
legal profession and individuals who can provide an 
ethical perspective. Each member of this team 
reviews the protocol from their particular type of 
expertise and in doing so aids in safeguarding patient 
health and well-being. 


Informed patient consent is required for participa- 
tion. The length and depth of detail in consent forms 
vary widely between institutions. In the extreme, 
they involve exhaustive pages of information, which 
explain every alternative treatment with its pros and 
cons in detail. A general list of requirements for a 
consent form includes: name of the investigators and 
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contact numbers, a detailed description of the new 
treatment and its known side effects, rationale for 
why the new therapy may be preferred to standard 
therapy. A summary table of the results of previous 
studies using the drug can be helpful in some cir- 
cumstances. A statement that the patient may decline 
to be in the study with no subsequent consequence to 
their ongoing medical care is generally provided and 
whether or not remuneration is expected. An unders- 
tanding that the patient will be randomly assigned to 
treatment should be included, written using terms 
that are meaningful to potential participants [41, 42]. 


A review committee should be established prior to 
initiation of the trial. In addition to reviewing results 
of the study for safety monitoring they may conduct 
interim analyses to ensure that a treatment is not pro- 
ducing unacceptable levels of side effects and/or 
efficacy. Rules for stopping the study should be 
agreed upon, prior to the start of the trial, and should 
be subjected to independent statistical and clinical 
scrutiny, usually through a Data Monitoring and 
Safety Committee (DMSC). It is important to note 
that interim analyses (in particular those based on 
efficacy) will have implications for the study power 
— specifically, a larger sample size will be required 
eventually to achieve the same power/precision com- 
pared with if such analyses are not conducted (see 
section III 3g below). Specialist statistical advice and 
support will be essential to address these issues [43- 
45]. It might be argued that subject safety may not be 
properly ensured unless the monitoring committee 
knows which arm of the study is the treatment and 
which is the control (placebo). For the same reasons, 
clinical staff may not feel comfortable participating 
in such a study, and so an important role for the 
DMSC is to provide implicit reassurance on this 
point. Investigators should not be aware of the 
results of interim analyses, however, since this may 
cause bias by influencing how vigorously any given 
patient is recruited into the study. Nevertheless, 
emergency procedures for unblinding a patient’s 
allocation are required in case of a severe side effect 
or concomitant serious illness. 


J) Bias, blinding and effects on validity 


Any part of the human ensemble in an RCT can 
introduce bias (systematic error), which can result in 
erroneous conclusions regarding treatment effects. 
Bias can occur in every aspect of an RCT from the 
process of randomization to observation of the out- 
come variables and the statistical analysis itself. Bias 
occurs because of previously conceived ideas held 
by those involved, which consciously or uncons- 


ciously affect their actions and observations. In addi- 
tion to observer bias, an amount of observer error is 
inherent in outcome measures that require clinical 
interpretation. To avoid or limit bias, blinding should 
be employed whenever possible, with concealment 
of allocation and blinding of outcome assessors 
being the most important. Blinding is the process by 
which key elements of knowledge are withheld that 
can otherwise lead to bias. Blinding should not be 
confused with concealment of allocation, referring to 
withholding knowledge of assignment in advance, 
which is a prerequisite for the validity of any trial 
[33, 40]. While blinding is important its effect is 
lower than that of concealment of allocation [46]. 


Unblinded trials are conducted in an open manner 
where both subjects and clinicians are aware of 
which treatment has been assigned. While certain 
types of therapy may require investigation in this 
manner (e.g., some surgical trials), there remains 
considerable opportunity for bias. Both subjects and 
clinicians may have preconceived ideas regarding 
the benefits of a particular treatment that can influen- 
ce the reporting of symptoms and/or their outcome. 


In a single blind trial, the subject is blinded to group 
assignment. It may be advantageous for the clinical 
staff to be aware of the assignment to allow them to 
monitor the health and safety of individuals, since 
the potential effects of the treatment (side effects) 
will often be known in advance. Single blinding 
ameliorates biased reporting of symptoms and/or 
side effects by subjects. However, clinical staff can 
influence data collection and change other aspects of 
subjects’ care when they know which study treat- 
ment subjects are receiving. Moreover, particularly 
when a placebo is used in a trial, clinicians can sys- 
tematically introduce co-interventions (or even the 
treatment under study itself) to the placebo group, 
thereby potentially diluting any differences between 
the trial arms. 


In double blind trials, both parties who could 
influence outcome are unaware of group assignment. 
Often this is just the subjects and the clinical team 
responsible for their care. More generally, the term 
double blind relates to the participants and the 
research personnel responsible for the measurement 
and assessment of outcome [20, 33]. While this 
reduces potential sources of bias considerably com- 
pared with unblinded or single blind trials, it does 
introduce other levels of complexity. For example, 
safety monitoring must be performed by a third 


party. 
Triple blind trials include blinding of subjects, out- 
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come assessors, and those involved in the final data 
analysis. This may be justifiable for the primary ana- 
lysis of trial data, but at some pointing proceedings 
there is often a strong case for unblinding the data 
analyst. For example, another opportunity for bias 
occurs if an appreciable number of subjects drop out 
or withdraw from a study, in the sense that they fail 
to provide outcome data. Such attrition can be parti- 
cularly problematic if it is related to group assign- 
ment and if it unequally affects one arm of a parallel 
group design. In this scenario, both the monitoring 
team and the trial data analyst must carefully consi- 
der the reasons for subject withdrawals, which may 
well necessitate unblinding in the final analysis. 


g) Sample size considerations 


Sample size should be calculated in the planning 
stage of all studies. There are many formal equations 
to assist in this process, details of which will not be 
given here [47-49]. Rather, the emphasis for this dis- 
cussion is on the concepts involved and the informa- 
tion required for the calculations to proceed. Deter- 
mination of sample size is not an exact science. 
Many decisions about design and analysis are inter- 
related with specifications for sample size, and the 
process does not have a single solution. This is no 
reason to abandon the exercise, but reinforces the 
need to include someone with appropriate statistical 
expertise in the research team. 


There are three fundamental approaches to sample 
size calculation. One is based on the required preci- 
sion of an estimate. The second requires that the 
study have adequate probability (power) of detecting 
a given (target) magnitude of effect. The third aims 
to demonstrate equivalence between treatment 
groups. 


The first of these approaches is relevant to both des- 
criptive and analytical investigations. The basic issue 
is one of precision (measured by the standard error, 
SE) or margin of error (which depends on the SE but 
is more specifically defined as half the width of the 
95% confidence interval [CI] around the estimate). 
The higher the level of precision specified in advan- 
ce (i.e., the smaller the SE and the narrower the CI), 
the larger the sample size will need to be. However, 
the margin of error depends on the nature of the pri- 
mary outcome variable, i.e., whether it is a conti- 
nuous variable (such as maximum urinary flow rate) 
or a binary variable (such as the presence or absence 
of self-reported urge incontinence). For a continuous 
variable, the variability (standard deviation) of the 
measure must be estimated for relevant subjects; this 
may be derived from some combination of clinical 


experience, the literature, or a pilot study. The larger 
the variability, the larger the sample size required. 
For a binary variable, its prevalence must be estima- 
ted in the population to be studied, since the SE for 
such variables depends on their prevalence. 


The second approach, based on power, is the most 
commonly used. It requires similar prior informa- 
tion, including estimates of the variability for conti- 
nuous measures and the magnitude of proportions for 
binary variables. In addition, it requires specification 
of three other quantities: the significance level, the 
power, and the target difference. The significance 
level, termed alpha, is conventionally, though not 
necessarily, set at 5%. Power is defined as the pro- 
bability that the study will detect (as statistically 
significant at the alpha level specified) a given target 
difference between the groups, if such a difference 
exists. Power is commonly specified in the range of 
80% to 90%, which implies a risk of not detecting 
the target difference of between 20% and 10%, res- 
pectively. For a trial involving anything other than 
minor risks and expenditure, a power closer to 90% 


than 80% would seem preferable [27], which leads to 
a larger sample size (as does a stricter alpha level of, 
say, 1%). This is most pertinent when a lack of sta- 
tistical significance is obtained in a small trial, parti- 
cularly when the sample size was not planned using 
a power calculation [20]. This is the basis for the 
adage that “the absence of evidence is not evidence 
of absence” [26]. A planned unequal allocation to the 
trial groups also requires an inflation of the sample 
size [20], as does interim analyses. By multiplying 
the number of significance tests performed, studies 
with interim analyses generally require stricter signi- 
ficance levels at each analytical point [26, 48]. 


The target difference is the last, and arguably the 
most important, quantity that must be specified for 
the power-based approach to sample size calculation. 
The target difference is defined as the minimum dif- 
ference needed for clinical significance. Clinical 
significance is an entirely different concept from sta- 
tistical significance. Investigators must estimate the 
clinical significance as the magnitude of difference 
(in means or proportions) that would lead to a chan- 
ge in clinical management for the target group of 
patients. For example, a study might propose that a 
20% difference in incontinence episode frequency is 
a clinically meaningful response. Ideally, such an 
assumption would be based on surveys of patient 
behavior but in practice the decision is often arbitra- 
ry. In any case, the smaller the difference, the larger 
the required sample size. Statistical significance 
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means that the observed difference, whatever its 
magnitude, cannot reasonably be considered as being 
due to chance. Statistical significance (denoted by 
the p-value) represents the strength of evidence 
against the null hypothesis [50]. The degree of clini- 
cal significance can be inferred only with the addi- 
tional information of a confidence interval for the 
comparison between groups. 


The third general approach aims to demonstrate 
equivalence between trial groups [49]. The same 
specifications are made as in the power-based 
approach, except that instead of specifying a particu- 
lar target difference to be detected, the calculation is 
centered on the magnitude of difference beyond 
which the researchers would no longer accept that 
the treatments are ‘equivalent’. The study is desi- 
gned to have adequate power to produce a confiden- 
ce interval for the difference between the groups that 
does not include values greater than this limit. 


There is no single answer for sample size determina- 
tion; often the calculation proceeds around a ‘circle 
of specifications’ (involving, say, power, target diffe- 
rence and sample size) many times, starting and 
stopping at different points. For instance, it is not 
uncommon to commence with the ‘textbook’ approa- 
ch of specifying power and target difference (along 
with alpha and the standard deviation) and calcula- 
ting the sample size, then to reverse the argument by 
starting with how many subjects could be recruited 
and determining what differences could be detected 
with various probabilities! Furthermore, the ideal of 
the target being the minimum for clinical significan- 
ce cannot always be met; rather, the aim in practice 
is to produce a convincing argument (among the 
researchers themselves, and also to funding bodies 
and regulatory agencies) that the sample size has an 
adequate chance of detecting differences that are (a) 
feasible, and (b) worthwhile detecting in clinical 
terms. A common failing is selecting a target diffe- 
rence that is too large, often derived from differences 
that have been observed or published previously 
rather than based on considered clinical judgment. 
Preliminary investigations (often termed ‘elicitation 
exercises’) into the levels of treatment effects that 
patients themselves consider worthwhile should be 
carried out much more commonly than is the case at 
present. Likewise, more evidence is required concer- 
ning the relationships between the responsiveness 
(sensitivity to change following treatment) of clini- 
cal and patient based outcome measures. 


In all cases, appropriate adjustment for attrition (loss 
to follow-up) should be performed. This is common- 


ly achieved by simply increasing the planned sample 
size in proportion to the anticipated attrition (i.e. to 
predict the reduced effective sample size that will be 
available for the analysis). To adhere to the ‘inten- 
tion-to-treat’ principle described in section II 3h 
below, however, it might be more consistent if this 
adjustment were achieved by a realistic reduction in 
the target difference to account for any dilution of 
this that would result from assumptions made about 
missing follow-up data. 


h) Pragmatic and explanatory trials 


There is an important distinction between pragmatic 
and explanatory trials [51,52], and correspondingly, 
between intention-to-treat and per-protocol 
approaches to data analysis [26, 48]. This distinction 
has a number of facets. For example, data from prag- 
matic trials are analyzed by intention-to-treat, accor- 
ding to the group to which subjects were randomi- 
zed, regardless of the extent of compliance with the 
intended treatment. In explanatory trials, data are 
analyzed accounting for compliance. This per-proto- 
col approach may exclude serious non-compliers, 
analyze data according to treatment actually recei- 
ved, or allow for degree of compliance in a statistical 
model. At first sight, the explanatory approach 
appears more attractive. However, there are conside- 
rable limitations to the explanatory approach, parti- 
cularly when the intention is to draw inferences from 
the trial to wider clinical practice (generalizability). 


The purpose of randomization is to produce groups 
that are, on average, comparable. A per-protocol ana- 
lysis retains this property only in the unlikely situa- 
tion when non-compliance is unrelated both to the 
patient’s underlying state of health and the treatment 
received [26]. The intention-to-treat approach in 
pragmatic trials retains the full benefits of randomi- 
zation and has the advantage that the comparison 
will more closely reflect the relative effectiveness of 
the treatments when applied in real clinical practice, 
where non-compliance obviously occurs [53]. 


As regards other aspects of the distinction, in prag- 
matic trials the interventions are designed to be as 
close as possible to treatment options in clinical 
practice (including ‘cascades’ of patient management 
choices) and entry criteria are usually relatively libe- 
ral in comparison with explanatory trials. In addition, 
pragmatic trials may involve a wide variety of out- 
come domains, including patient-completed ques- 
tionnaires, and an economic evaluation of outcomes. 
As a result of intention-to-treat data analysis, prag- 
matic trials will tend to yield lower estimates of 
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treatment differences than explanatory trials. It may 
be of interest to gauge the effect of treatment given 
full compliance; therefore, full data analysis ideally 
incorporates both intention-to-treat and per-protocol 
approaches [26]. The primary analysis, though, 
should follow the intention-to-treat principle. 


The follow-up time for a trial should be at a fixed 
point (for logistical reasons, this is in practice often 
a short time window) relative to randomization 
rather than when treatment was actually received, 
since again this is the only way of ensuring a valid 
comparison. The planned timing of follow-up at a 
fixed time relative to randomization should, howe- 
ver, allow for any likely delays in receiving treat- 
ment, e.g., due to surgical waiting lists. 


In summary, it is established practice that unless 
there are strong reasons to the contrary the primary 
analyses (for both primary and secondary outcomes) 
of an RCT should be on an intention-to-treat basis 
[33, 40]. Secondary analyses incorporating non- 
compliance and/or which treatment was actually 
received may be justified in addition to the primary 
analyses. Appreciable loss to follow-up in a trial 
(which is not the same as non-compliance with inten- 
ded treatment, lack of efficacy, or the observation of 
adverse events) may present serious problems both 
in terms of generalizability of the findings to the 
wider population and, in the case of differential loss 
to follow-up across treatment groups, to the validity 
of the comparisons. Indeed, strictly speaking any 
missing outcome data means that not all of those 
allocated to the various randomization groups can be 
included in the analysis [54], and this might lead to 
the conclusion that the term ‘intention-to-treat’ 
should only be used if follow-up is complete. In 
practice complete follow-up occurs only rarely. 
Under current guidelines, intention-to-treat relates 
more to the broad strategy adopted by the researchers 
for data analysis [55]. Results should always be 
accompanied by a full and clear statement of how 
deviations from intended treatment and missing out- 
come measures have been handled in the analysis. 
The discussion should include how missing outcome 
data may have affected the conclusions [54]. Sensiti- 
vity analyses can be used to test the exclusion of, or 
assumptions about, missing values; practical 
examples of such analyses are becoming more com- 
mon [56]. 


i) Data analysis 


This section will not contain any technical details of 
statistical methods, which are available in standard 


texts [20, 57, 58], but rather will summarize concepts 
of data analysis. The emphasis here will be on RCTs, 
although many of the complex methods mentioned 
(e.g., multiple logistic regression analysis) are used 
in similar ways to analyze observational data. Appro- 
priate techniques of data analysis will depend on the 
nature of the outcome variable. In practically all 
situations, hypothesis tests should be two-sided (i.e., 
allowing for the possibility that the difference could 
have been in either direction), rather than one-sided. 
One-sided tests are only appropriate if a difference in 
one direction is not just unlikely, but would not be of 
interest. 


Regardless of the type and complexity of statistical 
techniques used in analysis, the general underlying 
principles behind hypothesis testing and estimation 
apply. In particular, the statistical significance of a 
hypothesis test should be interpreted critically. The 
actual p-value should be considered, rather than just 
whether or not it is below an arbitrary threshold such 
as 5% [33]; indeed, the p-value is better considered a 
measure of the strength of evidence against the null 
hypothesis, on a continuum or ‘shades-of-grey [50, 
59]. The direction and magnitude of the trial compa- 
rison should be presented with an appropriate confi- 
dence interval to indicate the possible clinical signi- 
ficance and precision of the comparison [33]. 


Data analysis for numerical outcome variables may 
use parametric or non-parametric methods. Simple 
parametric methods require that the data follow a 
normal or Gaussian distribution, while non-parame- 
tric methods do not have this requirement. Strictly 
speaking, the distributional assumption relates not to 
the raw data but to what are termed ‘residuals’ — that 
is, the outcome variable after the effects of for 
example the treatment effects and baseline variation 
have been accounted for. For example, consider a 
comparison of mean urinary flow rates between two 
groups of men reporting that they either have or have 
not experienced a urinary symptom such as incom- 
plete emptying of the bladder. If this comparison 
involved an unpaired t-test then the assumption of a 
normal distribution relates not to the urinary flow 
rates amongst all men, but to the distributions within 
each symptom group separately. As noted above, to 
cover simple and more complex analyses, in general 
this concept relates to the statistical residuals from 
the relevant regression model. In addition, parame- 
tric methods are extremely robust to the assumption 
of a normal distribution since it relates to the mean 
value rather than individual values. 


Parametric methods of testing mean values include 
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t-tests, confidence intervals for differences between 
group means, and analysis of variance. Regression 
techniques address more advanced issues such as 
stratification in randomization and allowance for 
baseline measures. Non-parametric methods include 
the Mann-Whitney test to compare two independent 
samples as in a parallel groups trial and the Wilcoxon 
matched-pairs signed-ranks test for paired data such 
as from a crossover trial [22]. Binary outcome 
variables can be analyzed using chi-square tests and 
confidence intervals for comparing proportions, and 
multiple logistic regression [60]. For time-to-event 
data (such as survival data), methods of data analysis 
include life tables, Kaplan-Meier survival curves, 
log rank tests, and Cox’s proportional hazards 
regression [61]. 


How, then, should the analysis of data from an RCT 
proceed? An outline of the various stages of data 
analysis can be gleaned from the CONSORT state- 
ment [33, 40], and it is now considered good practi- 
ce for the trial team to draw up a detailed analysis 
plan in advance for approval by the Trial Steering 
Committee, which includes independent members 
one of whom is a statistician/trials methodologist. 
The following discussion will concentrate on the 
underlying concepts of data analysis at a particular 
follow-up time relative to randomization, and consi- 
ders initially the simplest case of just two trial 
groups. Multiple treatment groups will be covered 
briefly, but repeated measurements of outcomes and 
interim analyses involve considerably more complex 
methods of planning and analysis, for which expert 
help is essential [62]. 


The first stage of data analysis is to address the 
representativeness of randomized subjects compared 
to the target population of eligible patients. The num- 
ber of eligible patients who were and were not ran- 
domized should be provided, along with reasons for 
the latter. In order to reflect representativeness accu- 
rately, this should include all eligible patients: in 
practice there is a tendency for researchers to avoid 
approaching certain potentially eligible patients, for 
any of a wide variety of reasons, and this induces a 
subtle investigator bias. The presentation of this 
information is facilitated by use of the CONSORT 
flow diagram [33, 40] (Figure 3)— indeed, its use is 
associated with improved quality of reporting of 
trials generally [34]. Descriptive statistics should 
also be given of important characteristics of health 
care professionals approached for involvement in 
recruiting subjects to the trial, both for those taking 
part and those declining. 


Assessed for 
eligibility (n = ...) 


Excluded (n=...) 


N ot meeting 

inclusion criteria 
(n=...) 

Refused to participate 


(n=...) 


Other reasons (n=...) 


Enrollment 


Randomised (n=...) 


Allocated to inter ention Allocated to interv ention 
(n=...) (n=...) 
Received allocated Received allocated 
intervention (m=...) intervention (n=...) 
Did not receive allocated Did not receive allocated 


intervention intervention 
(give reasons) (n=...) (give reasons) (n=...) 


= 
° 
5 
G 
° 
= 
< 


Lost to follow up (n=...) Lost to follow up (n=...) 
(give reasons) (give reasons) 


Discontinued intervention Discontinued intervention 
(n=...) (give reasons) (n=...) (give reasons) 


Follow up 


Analysed (n=...) Analysed (n=...) 


Excluded from analysis Excluded from analysis 
(give reasons) (n = ...) (give reasons) (n = ...) 


Analysis 


Figure 3 . Flow diagram of the progress though the phase of a randomised trial 
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The second stage of data analysis is to compare the 
two groups at randomization (baseline) including 
demographic, prognostic, and outcome variables. A 
common error at this point is to rely on statistical tes- 
ting for these comparisons [20, 26, 48]. If the rando- 
mization procedure has been performed correctly, 
then any statistically significant differences in base- 
line characteristics must be due to chance. Statistical 
testing of this kind is not a test of the comparability 
of trial groups; rather, it is a test of the allocation pro- 


cedure [20, 26, 48]. It may be seriously misleading, 
particularly if lack of a statistically significant diffe- 
rence for a given characteristic is taken to imply 
comparability. Trials are not designed to detect 
potentially important differences in baseline charac- 
teristics that might be large enough to influence the 
comparison of the outcomes between the trial 
groups. The magnitude of this potentially influential 
difference for a baseline measure depends on the 
strength of its relationship with the outcome, and not 
on a p-value at randomization. Therefore, baseline 
comparability is best assessed by simply obtaining 
descriptive statistics for the groups and making a 
judgment as to whether any observed differences are 
likely to be influential or not. If differences are like- 
ly to be influential, they should be considered in the 
analyses. Notable exceptions to this are baseline 
measures of the outcome variables, which should be 
considered in the analysis regardless of the situation 
at baseline, since removing variance in the outcome 
measure that is purely attributable to differences bet- 
ween individuals at baseline has potentially marked 
benefits in terms of precision and power [26]. Inves- 
tigators should consider stratifying the randomiza- 
tion on any strongly prognostic variable (for reasons 
of efficiency rather than bias). Since there are practi- 
cal limitations as to how many variables a trial can 
stratify for, as indicated above in section C 2, a tech- 
nique known as minimization may also be conside- 


red [19, 26]. Any variables stratified or minimized at 
randomization should be allowed for in the analysis 


[26]. 


The next stage of data analysis is to perform the pri- 
mary (comparative) analyses for the outcome 
variables. First, though, it is essential to derive and 
report actual numeric data — even if simply in the 
form of descriptive statistics — rather than just repor- 
ting for instance a percentage change, even if the lat- 
ter are relevant and provided as well. Graphs can be 
misleading, especially when sub-sections of the 
scales are magnified, and should be used to supple- 
ment or clarify the numerical data, not to replace it. 
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Primary outcomes should initially be analyzed by 
intention-to-treat comparisons of the groups as ran- 
domized, both using hypothesis tests for statistical 
significance and CIs for comparisons between the 
groups to assess clinical and statistical significance, 
usually adjusting for baseline measurements of the 
outcome variable. With a small number of primary 
outcomes, multiple testing is not a concern. Howe- 
ver, when a large number of statistical tests are per- 
formed for secondary outcomes, corrections to the 
observed p-values should at least be considered. 


The most commonly used procedure for multiple tes- 
ting of many outcomes is the Bonferroni correction 
[20, 26, 57]. The Bonferroni correction is fairly 
conservative in reducing the risk of a statistically 
significant effect occurring purely by chance, at the 
cost of reduced power for individual outcomes. This 
is particularly pertinent when, as is usually the case, 
the outcomes are positively associated with one ano- 
ther. While there are alternative procedures that 
improve this deficiency, none of them are entirely 
satisfactory [26]. It is emphasized that whatever stra- 
tegy is adopted to deal with multiple testing, the 
major errors are to rely solely on p-values rather than 
present CIs as well, to over-simplify the presentation 
of p-values to just “NS” or “p<0.05” rather than to 
quote the actual p-values, and above all to report 
selectively the results of significance tests. 


Another example of a “multiplicity” is where there 
are more than two treatment groups, e.g., when dif- 
ferent doses of a drug are being investigated or when 
more than one ‘active’ procedure is being compared 
with placebo [26]. Similar issues to multiple testing 
of different outcomes are involved here, but there are 
a greater variety of commonly used procedures avai- 
lable to deal with the central concern of finding a dif- 
ference purely by chance. Standard methods for dea- 
ling with this multiple comparisons problem include 
the procedures attributed to Tukey, Newman-Keuls 
and Dunnett [63]. 


More complex primary analyses adjust for baseline 
measurements and potentially important prognostic 
variables (including but not exclusively those that 
were unbalanced at randomization). They may also 
involve adjustments for center effects and the inves- 
tigation of differential treatment effects across cen- 
ters in multi-center trials [27]. The correct approach 
for continuous outcome variables is to use the 
(regression-based) technique known as the analysis 
of covariance [26, 48]; the equivalent approach for 
binary outcomes is to use logistic regression. A com- 
monly employed alternative for continuous outcome 


variables is to analyze simple change scores from 
baseline to follow-up (either in absolute or percenta- 
ge terms), but for reasons of both bias and precision 
this is inferior to regression methods [26, 48]. It is 
good practice to present both the (unadjusted) simple 
intention-to-treat results alongside those from the 
regression methods. In any case, the results from 
alternative analyses such as these should be compa- 
red in a sensitivity analysis of the conclusions [27]. 


Secondary analyses of trial data include per-protocol 
analyses with adjustments using regression methods 
for pertinent process measures such as degree of 
compliance with the allocated treatments. Secondary 
analyses also include planned subgroup analyses, 
such as the investigation of different intervention 
effects across age, ethnic, or disease severity groups. 
Subgroups should be analyzed by using appropriate 
interaction terms in regression models [33, 48]. 
Using interaction terms rather than performing 
repeated, separate, subgroup-specific analyses consi- 
derably reduces the risk of false positive findings 
[64, 65]. Subgroup analyses should be carried out 
sparingly, specified in advance (preferably with a cli- 
nical rationale), and above all should not be reported 
selectively [33, 64, 66]. This last point relates not 
just to subgroup analyses but to all stages of repor- 
ting randomized trials. Pre-specification of the pri- 
mary outcomes and clear statements about all the 
outcomes considered is essential to avoid selective 
reporting. 


Jj) Reporting of randomized controlled trials 


The CONSORT statement is specifically designed to 
provide standards for reporting RCTs [33, 40]. Adhe- 
rence to these guidelines and the use of flow dia- 
grams in particular is associated with improved qua- 
lity in reporting of RCTs [67]. Errors in presentation 
of statistical information are extensively covered in 
many textbooks [20, 57]. This section will emphasi- 
ze the most important points on reporting of RCTs, to 
ensure an objective and comprehensive presentation 
of the trial itself, and also to facilitate any subsequent 
synthesis of research evidence including formal 
meta-analyses of RCTs. Meta-analyses are them- 
selves the subject of separate reporting guidelines, 
the QUORUM statement [68]. However, such guide- 
lines are not a panacea [36]; deficiencies in reporting 
are still common [67]. 


The CONSORT statement recommends clear state- 
ments about the objectives of the trial, intended 
study population, and planned comparisons. Sub- 
group or covariate analyses should be clearly speci- 
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fied and justified. The method of randomization 
should be stated, as should the unit of randomization; 
in most cases, this will be the individual participant 
but occasionally an aggregate group of subjects will 
be allocated jointly in a cluster randomized design 
[25]. Cluster randomized designs are also now the 
subject of separate reporting guidelines [37], and 
involve particular complications in terms of data 
analysis [69]. For all trials, specifications for the 
sample size calculation (primary outcomes, target 
differences, etc.) should be stated and justified. In 
addition, the precision actually obtained in a study 
must be presented. This requires confidence intervals 
as well as the observed p-values, at least for primary 
outcomes but preferably for all outcome variables. 
The principal confidence intervals should be for 
comparisons between the groups, rather than for dif- 
ferences in the outcomes within the trial groups [20, 
26]. Results should include a trial flow diagram, with 
numbers and reasons for the exclusion of eligible 
subjects, the number randomized, and subsequent 
losses to follow-up [34]. Protocol deviations should 
be described and explained [48]. Finally, the discus- 
sion should include a brief summary of the trial’s 
findings, possible explanations for the results, inter- 
pretation of the findings in light of the literature, 
limitations of the trial including internal and external 
validity, and the clinical and research implications of 
the study [33]. 


k) Conclusions 


In conclusion, it is crucial that those intending to 
embark on research into incontinence plan the details 
of the study in advance. Many of the decisions to be 
made involve statistical issues; therefore it is vital 
that someone with relevant expertise is involved 
from the outset. Statistics has been described as a 


combination of mathematics, logic and judgment 
[26], and this applies to all phases of RCTs. Natural- 
ly, formally qualified biostatisticians are not the only 
professional group with the necessary expertise to 
address these issues, particularly since in the plan- 
ning of studies the above three characteristics are 
probably stated in increasing order of importance. 
However, individuals with relevant statistical exper- 
tise are in a good position to contribute to research 
projects in these ways, if they are consulted suffi- 
ciently early in the process including at the piloting 
stage. 


Furthermore, the benefits of such expertise will only 
fully be derived if the individuals are involved on an 
ongoing basis in the conduct of the trial. This is 


equally true of all the disciplines relevant to studies 
of health care technology and organization, inclu- 
ding social scientists and health economists as well 
as statisticians and clinicians. Increasingly, the major 
funding bodies and international journals expect a 
sufficiently multidisciplinary team to carry out and 
report on health services research. If for no other rea- 
son than because of their central position in influen- 
cing the purchasing and provision of health care, this 
is especially important for randomized controlled 
trials. 


RECOMMENDATIONS ON STUDY CONDUCT AND 
STATISTICAL METHODS 


The role of quality RCTs as providing the stron- 
gest level of evidence in incontinence research 
should be fully acknowledged by researchers, 
journal reviewers, and editors. HIGH 


Careful attention to the planning and design of 
all research, especially RCTs, is of the utmost 
importance. HIGH 


° Appropriate expertise in biostatistics and clini- 
cal trial design should be employed at the desi- 
gn phase of a RCT and thereafter on an ongoing 
basis. HIGH 


° The design, conduct, analysis and presentation 
of RCTs must be fully in accordance with the 
CONSORT guidelines. HIGH 


Reporting studies of diagnostic tests, including 
urodynamics, should follow the STARD state- 
ment guidelines. HIGH 


3. OUTCOMES RESEARCH IN LUTS INCLU- 
DING INCONTINENCE 


No single measure can fully express the outcome of 
an intervention. While every clinical trial must focus 
on a few primary endpoints, complete collection and 
reporting of data is essential to progress in unders- 
tanding and treating disease. It is good to know that 
a drug or procedure appears to be “safe and effecti- 
ve”. It is better to know that treatment A is superior 
to treatment B, and by how much. It is ideal to 
understand why one treatment is better than ano- 
ther—to understand why a treatment works for a par- 
ticular patient and not for another. Understanding at 
this level requires simultaneous consideration of out- 
comes, anatomic and physiologic variables. This 
degree of detail is often not obtained and is only rare- 
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ly reported. Reports tend to concentrate on success 
or failure in achieving the primary endpoint (e.g., 
cure of stress incontinence); however, to understand 
outcomes, detailed data is needed on improvement 
and deterioration in anatomy, symptoms, lower uri- 
nary tract function, complications of the interven- 
tion, and the effect on quality of life. Both subjective 
and objective measurements should be recorded and 
reported. Perceptions of the patient, doctor or thera- 
pist are frequently at variance and this must be repor- 
ted. Participants’ expectations may also influence the 
outcome of a study [70]. 


To obtain maximum information, it is important to 
chose and define the correct endpoints at the begin- 
ning of the study. Outcome variables should be cho- 
sen so that they will be relevant and may be incorpo- 
rated into practice at the end of the study. We agree 
with recommendations from the ICS Standardization 
Committee [11]. For clarity, we have structured the 
recommendations as follows: 


a) Baseline data: 
b) Observations: 
1. PATIENT’S OBSERVATION/SUBJECTIVE MEASURES 
2. CLINICIAN’S OBSERVATION/OBJECTIVE MEASURES 
c) Tests 


1. QUANTIFICATION OF SYMPTOMS—VOID DIARY 
AND PAD TESTS 


2. URODYNAMICS 
d) Follow-up 
e) Quality of life measures 
J) Socioeconomics 


a) Baseline clinical and demographic data: 


Data collection in clinical research begins with com- 
plete demographic description of the study partici- 
pants including age, race, sex, duration of symptoms, 
prior treatments, comorbidities, medications. It is 
prudent to inquire about the use of naturopathic and 
alternative medicines since these can impact metabo- 
lism and clearance rates of certain conventional 
pharmaceutical agents. Obstetric and gynecologic 
history is important in women. Recommendations 
for minimum data collection are made in the procee- 
dings of the NIH Terminology Workshop for Resear- 
chers in Female Pelvic Floor Disorders [71]. While 
few trials will be large enough to analyze the effect 
of these demographic factors on outcome, the poten- 
tial future use of meta-analysis makes a complete 
database valuable. 


b) Observations: 


1. PARTICIPANTS’ OBSERVATIONS AND SUBJECTIVE 
MEASURES: 


Validated patient completed symptom questionnaires 
and other validated instruments are recommended 
for all trials for LUTS and incontinence (see report 
from Committee 6). In addition to specific symp- 
toms, the respondent’s overall opinion of the condi- 
tion should be included. Different methods to obtain 
this measure include: a question with a forced choi- 
ce, a graded response, a statement with a Likert scale 
agree-disagree response, and a statement with a 
visual analog graded scale response. An ideal instru- 
ment would record all symptoms related to the lower 
urinary tract and relevant associated organ systems. 
At a minimum, this would comprise: 


° Incontinence, stress induced 
° Incontinence, urge induced 

° Incontinence, other 

° Frequency and nocturia 

° Urgency 

° Voiding/emptying symptoms 
° Protection (e.g., pad use) 

° Coping measures 

e Pain 

° Sexual function 


° Bowel function 


Measures should include the frequency of the symp- 
tom (e.g., daily urge incontinence), the severity of 
the symptom (e.g., pads are saturated) and the impact 
or bother produced by the presence of the symptom 
(e. g., much greater for the individual who works in 
a public setting). There is no one instrument covering 
all of these areas which has established methodolo- 
gical reliability. Therefore, researchers should clear- 
ly describe their instrument and procedure and pro- 
vide reliability data or indicate their absence. As 
there is no one universally accepted, ‘ideal’ instru- 
ment, trials are often conducted using multiple ins- 
truments to assess different domains. For a detailed 
discussion of available instruments see the report of 
Committee 6. 


2. CLINICIAN’S OBSERVATION AND OBJECTIVE MEA- 
SURES: 


We have traditionally included functional, primarily 
urodynamic, data in the evaluation of lower urinary 
tract disorders. 
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It is equally important to investigate the possible pre- 
sence of anatomic changes in the lower urinary tract 
and its supporting structures. For example, in eva- 
luating stress incontinence surgery, there are few 
papers that report both anatomic and functional 
results adequately. Therefore, while one may get 
some idea about the effectiveness of a particular ope- 
ration, it is impossible to determine the key factors 
determining success or failure, for example do 
patients who continue to leak after a bladder neck sus- 
pension do so because of technical factors (recurrent 
hypermobility) or due to an inherent limitation of the 
procedure (Type III stress incontinence). Similarly, 
reports of biofeedback training for incontinence pro- 
vide data about continence after intervention but little 
information about muscular function is provided. Do 
participants fail because the intervention itself was 
unsuccessful (pelvic muscles remain weak) or becau- 
se of an inherent limitation of the technique (inconti- 
nence persists despite successful muscular reeduca- 
tion)? We can only make major progress in treating 
lower urinary tract dysfunction by merging a full 
understanding of the patient’s symptoms with a detai- 
led assessment of function and a complete description 
of anatomy. Only complete evaluation of both structu- 
re and function will ultimately lead to an optimal clas- 
sification of LUT disorders. 


RECOMMENDATIONS ON OBSERVATIONS 
DURING INCONTINENCE RESEARCH 


° One or more high quality, validated symptom 
instruments should be chosen at the outset of a 
clinical trial to accurately define baseline symp- 
toms and any other areas in which the treatment 
may produce an effect. HIGH 


° Observations of anatomy should be recorded 
using standardized, reproducible measurements. 
HIGH 


° Pelvic muscle and voluntary sphincter function 
should be reported using a quantifiable scale. 
HIGH 


° All observations should be repeated after inter- 
vention and throughout follow-up and their rela- 
tionships with primary clinical outcome mea- 
sures investigated. The duration of follow-up 
has been inadequate 


° in many studies. Given the nature of the disor- 
der, “short term” follow-up in all types of incon- 
tinence trials should begin with all participants 
having reached one year. RCTs should be exten- 
ded into cohort studies whenever practical. 
HIGH 


c) Tests 


1. QUANTIFICATION OF SYMPTOMS—BLADDER DIARY 
AND PAD TESTS: 


The diary (voiding diary, bladder diary, or frequen- 
cy-volume chart) is a self-monitored record of selec- 
ted lower urinary function that is kept for specific 
time periods. Recorded data may include fluid inta- 
ke, voiding frequency (diurnal and nocturnal), fre- 
quency of incontinence episodes by type, pad use, 
and voided volumes. Accuracy depends on proper 
training of the subjects. Reproducibility depends on 
the parameters used and improves with the number 
of days that self-recording is obtained. Diaries are 
reliable for assessing the number of incontinent epi- 
sodes. Longer diaries are more reliable but have 
decreased subject compliance; the ideal length is not 
known. The circumstances under which a diary is 
kept should approximate everyday life, and should 
be similar before and after intervention to allow for 
meaningful comparison. Reliability and validity data 
for specific diaries should be provided if available, 
or their absence indicated [72-76]. The period of 
time the diary was used should be noted [77]. 


Urinary diaries are important in the evaluation of 
LUTS because they document functional bladder 
capacity, diagnose diurnal and nocturnal polyuria, 
and diagnose fluid restriction that may affect conti- 
nence or other LUTS. Incontinence studies often use 
the number of incontinence episodes on the diary as 
the primary endpoint. While this may provide a clear 
endpoint, it does not provide the information neces- 
sary to interpret the data completely. Voided volumes 
provide additional insight. Might urge incontinent 
patients fail to improve with anticholinergic medica- 
tions because bladder capacity was normal at the out- 
set? Is improvement in continence correlated with 
improvement in bladder capacity? If we are to 
understand our interventions completely, we need 
complete data. 


Pad tests can be divided into short-term or provoca- 
tive tests, generally performed under standardized 
conditions as office tests, and long-term tests, gene- 
rally performed at home over 24 to 48 hours. 24-hour 
pad tests are reliable instruments for assessing the 
amount of urinary loss. Increasing the test duration 
to 48 or 72 hours increases reliability but decreases 
compliance. For short-term tests, the experimental 
conditions must include standardized bladder 
volumes and the tasks must be described in detail. 
The pad test quantifies incontinence; therefore it can 
provide a key link in understanding outcome. A 
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patient who experiences a decrease in the number of 
incontinence episodes from four to two per day may 
not be satisfied if the volume of urine loss is high. 
Similarly, cure of incontinence may not have a great 
impact on a patient with trivial volume of urine loss 
at baseline. 


2. URODYNAMICS: 


Detailed recommendations on the indications and 
conduct of urodynamic investigation are found in the 
report from committee 7. This discussion is limited 
to the role of urodynamics in clinical research. Uro- 
dynamic studies take on two major roles in resear- 
ch—describing subjects at entry and defining outco- 
me. Most clinical trials do not enroll subjects based 
on specific urodynamic diagnoses but rather based 
on reported symptoms. This is appropriate because: 


° Urodynamic tests add significant cost to clinical 
trials 


° Urodynamic tests are not universally available 


° No urodynamic test has 100% sensitivity or speci- 
ficity ; in most instances there is inadequate infor- 
mation about reproducibility, accuracy, sensitivity, 
specificity, and predictive value. 


Participants should not be stratified by urodynamic 
diagnosis. With the possible exception of a high 
detrusor leak point pressure in children with spina 
bifida, there are no studies that clearly define a pre- 
dictive role for urodynamic testing in the manage- 
ment of LUTS and incontinence. A primary research 
goal should be to collect data to determine the pre- 
dictive value of urodynamic testing prior to interven- 
tion. 


It would be ideal to use urodynamic studies routine- 
ly to accurately characterize baseline lower urinary 
tract function and dysfunction and the change after 
treatment. However this is impractical in most RCTs 
and unnecessary to answer the basic questions invol- 
ved. At the same time, urodynamic tests are among 
the best tools currently available to understand the 
basic physiology and mechanisms of disease; these 
tests must somehow play a role in research. While 
routine incorporation of urodynamic testing is not 
warranted in clinical research, hypotheses driven 
inquiries aimed to refine the studies, define the utili- 
ty of specific tests in different patient populations, 
and to develop new and better tools would be most 
welcome. 


Interpretation of urodynamic signals remains an 
art—namely the art of detecting artifact. Direct 


interpretation of urodynamic data without careful 
and critical investigation of the accuracy and repro- 
ducibility of the measurements is inappropriate. 
Accurate urodynamic interpretation requires conti- 
nuous observation and quality control of all signals 
with plausibility control. Procedures for performing 
urodynamic studies must be carefully standardized 
in trials to ensure that consistent techniques are used 
for different subjects; this is particularly critical for 
different centers in a multicenter study. The exact 
same technique must be used at baseline and follow- 
up. Studies with urodynamic endpoints require an 
evaluation of whether or not the study reproduces the 
symptom under investigation. Another source of 
potential error is investigator bias (e.g., investigators 
will be biased to read baseline data to allow inclusion 
in study protocols). In multicenter studies, this may 
be minimized by using a central reader for urodyna- 
mic tracings, after detailed annotation by the prima- 
ry observer. 


RECOMMENDATIONS ON TESTS USED IN 


INCONTINENCE RESEARCH 


e Clinical trials of incontinence and LUTS should 
include bladder diaries as an essential baseline 
and outcome measure. HIGH 


° The diary should include measured voided volu- 
me (for at least one day). HIGH 


e Pad tests should be considered in clinical trials 
when practical. Continued research into the vali- 
dity, sensitivity and utility of pad tests is needed 
before stronger recommendations can be made 
about the role of such tests as a primary outco- 
me measure. MEDIUM 


° Urodynamic studies have not been proven to 
have adequate sensitivity, specificity or predicti- 
ve value to justify routine use of testing as entry 
criteria or outcome measures in clinical trials. 
Most large scale clinical studies should enroll 
subjects by carefully defined symptom driven 
criteria. HIGH 


° High quality, hypothesis driven research into the 
utility of using urodynamic studies to define 
patient populations or risk groups within clinical 
trials is greatly needed. HIGH 


° In all trials employing urodynamics, standardi- 
zed protocols (based on ICS recommendations) 
should be defined at the outset. In multicenter 
trials, urodynamic tests should be interpreted by 
a central reader to minimize bias unless inter- 
and intrarater reliability has already been esta- 
blished by standardized procedures within the 
trial. HIGH 


118 


d) Follow-up 


Minimal standards for evaluation of treatment out- 
comes in urinary incontinence have been presented 
[15] in a report approved by the AUA and SUFU. 
The recommendations are in agreement with the 
ICS, although they are more detailed and specific for 
certain patient groups and disorders. In addition to 
standard pre- and post intervention evaluation, they 
recommend evaluation of surgical, prosthetic, and 
implant therapies no less often than 1 to 3 months 
and 12 months after treatment, and thereafter at year- 
ly intervals for as long as possible. 


The method by which data were collected should be 
specified, e.g., prospective questionnaires or retros- 
pective chart review. Individuals collecting data 
should be identified, e.g., independent research 
nurse, clinician. The interval between the time of 
evaluation and the last treatment should be specified. 
The exact type of data collected at each time point in 
follow-up will vary by individual studies and should 
be defined at the study’s outset. Some general data 
are mandatory to collect at each post-treatment inter- 
val: the total number of subjects treated, the number 
of subjects actually evaluated in the study, and the 
total number of subjects lost to follow up and the rea- 
sons why they were lost. Indications for retreatment 
and the time interval since the last treatment should 
be specified. Efficacy assessment should be done at 
a specific time interval after the last treatment. The 
protocol should further specify the criteria by which 
treatment success or failure is determined. 


e) Quality-of-life measures 


Health related quality of life (HRQOL) is a multidi- 
mensional construct that refers to an individual’s per- 
ceptions of the effect of a health condition and its 
treatment on quality of life. Primary domains of 
HRQOL include physical, psychological and social 
functioning; overall life satisfaction and well-being; 
and perceptions of health status. Secondary domains 
include somatic sensations (symptoms), sleep distur- 
bance, intimacy and sexual functioning, and personal 
productivity (e.g., household, occupational, volun- 
teer, or community activities). It is important to 
know not only how successfully treatments decrease 
the frequency of incontinence episodes, but also how 
a treatment affects a patient globally. The combina- 
tion of HRQOL data and more traditional objective 
endpoints will allow us to understand the reasons 
behind our success and failures. 


Three measurement approaches are commonly used 
to assess HRQOL: generic, condition-specific and 
dimension-specific. These instruments are explained 


in the report from committee 6. Here only a few 
aspects of relevance to research are touched upon. 
Generic HRQOL instruments such as the SF-36 are 
designed to be used across groups by having establi- 
shed age and gender norms. Condition-specific ins- 
truments such as the Leicester Impact Scale for 
lower urinary tract symptoms [78] are designed to 
measure the impact of a particular condition. These 
instruments tend to be more responsive than generic 
instruments in detecting treatment effects. Symptom 
scales are considered condition-specific; generally, 
these scales should include measurement of the pre- 
sence of a symptom as well as the “bother” related to 
it. The majority of generic and condition-specific 
instruments are multidimensional, i.e., they measure 
more than one aspect of HRQOL. Dimension-speci- 
fic instruments, in contrast, are designed to assess a 
single component of HRQOL, such as sleep distur- 
bance. A practical approach to assessing HRQOL is 
to combine a multidimensional generic and/or condi- 
tion-specific instrument with dimension-specific ins- 
truments appropriate for the trial. 


The selection of an HRQOL instrument should be 
based on the purpose of the study. Descriptive epide- 
miological studies should consider both generic and 
condition-specific instruments. Intervention studies 
should include a condition-specific instrument. 
Dimension-specific instruments should be used 
when more detail about a specific subdomain of 
HRQOL is desired. Researchers should define 
HRQOL for their study, clearly describe their instru- 
ment(s) and data collection, and provide reliability 
data if available. Selected instruments should be 
reliable and sensitive. In adopting HRQOL instru- 
ments, results obtained in the study population 
should be compared with published norms. If a new 
instrument will be used in a study, adequate pretes- 
ting should be done to establish its clinimetric cha- 
racteristics (e.g., reliability and sensitivity) and an 
established instrument should also be used to provi- 
de a comparison. 


RECOMMENDATIONS ON HEALTH RELATED 
QUALITY OF LIFE IN INCONTINENCE RESEAR- 
CH: 


Research in incontinence and LUTS should 
include both generic and condition-specific 
validated HRQOL instruments whenever prac- 
tical and appropriate. HIGH 


Changes in HRQOL after therapy should be 
considered in relation to changes in individual 
symptoms, and with physiologic and anatomic 
outcome measures. LOW 
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J) Socioeconomic Data as Outcome Measures [79] 


A full discussion of the economic impact of urinary 
incontinence is detailed in the report of committee 
14. We recommend that cost analyses be planned 
with clinical studies whenever possible. Costs are 
difficult to determine in that they are established by 
economic and political factors that are subject to 
change at any time. However, when basic units of 
work, time, and resources are carefully defined, cost 
analyses remain useful even if market forces change 
in an unforeseen manner. 


In health and medicine economic analyses are des- 
criptive and/or comparative. Descriptive data include 
the socioeconomic cost caused by the disease and its 
current treatment, whereas comparative data provide 
an economic evaluation of different treatment strate- 
gies and interventions where costs are compared to 
health outcomes. 


Descriptive data: Cost of illness studies that are pre- 
valence-based or incidence-based provide a baseline 
against which the economic consequences of a new 
intervention can be measured. They provide useful 
basic information for policy makers, as well as for 
researchers developing new treatments. Generally, 
such studies take a societal perspective and include 
direct costs (i.e., costs to the health care system or to 
patients) and indirect costs (e.g., loss of productivity 
due to disease or treatment, premature mortality). 


Comparative data: Economic evaluations allow com- 
parison of different courses of action in terms of their 
costs (inputs) and their consequences (outcomes). 
There are several types of evaluations: 


° Cost Minimization Analysis (CMA) is appropria- 
te when two interventions have an identical out- 
come and only costs need to be compared. 


° Cost Effectiveness Analysis (CEA) is appropriate 
when two interventions for the same disease have 
similar outcomes, but to different degrees. Out- 
comes are measured by variables such as cure, 
function restored, symptom-free days, events 
avoided, or life-years saved. Costs and outcomes 
are compared and the additional cost to achieve an 
incremental unit of effectiveness is calculated. 


- Cost Utility Analysis (CUA) is actually a sub- 
group of CEA, where outcome is expressed as 
a single measure incorporating survival and 
quality of life, usually quality-adjusted life 
years (QALY). Cost utility analysis allows 
comparisons of treatments in different 
diseases. 


- Cost Consequence Analysis (CCA) is another 


variation of CEA presenting a comprehensive 
list of the expected costs and health outcomes 
in a tabular form without totaling the various 
costs or placing value on the outcomes. This 
disaggregated approach provides greater 
flexibility to users in applying the relevant 
findings to other settings [80]. 


° Cost Benefit Analysis (CBA) expresses the value 
of the outcome directly in monetary terms and 
allows comparison of interventions both inside 
and outside healthcare. 


Costs: Costs of an intervention are a function of 
resource utilization (quantities) and cost (monetary). 
Data on utilization of relevant resources is usually 
collected directly within a trial, while costs are cal- 
culated outside the trial. Costs should be fully allo- 
cated including overhead and depreciation. 


Economic evaluation: Socioeconomic decisions 
depend on knowing both the cost and outcome of 
therapies. It is not easy to define a single outcome 
measure that is acceptable and meaningful to 
patients, physicians, and health care purchasers. 
Ideally, comprehensive coverage of all the relevant 
dimensions of disease would be incorporated into 
economic evaluations. 


RECOMMENDATIONS ON SOCIOECONOMIC 
OUTCOMES IN INCONTINENCE: 


° The type of economic evaluation (or at least the 
general strategy to be adopted) should be cho- 
sen before starting a trial, based on the specific 
objectives to be addressed. Analysis is based on 
intention-to-treat, and attrition must be handled 
in the same way as for the primary outcomes 
analysis of the trial. HIGH 


e Very few economic evaluations have been done 
in the field of urinary incontinence and more 
are greatly needed to understand the cost impli- 
cations of therapeutic decisions. Researchers 
should consider both a condition-specific out- 
come measure to use with the economic eva- 
luation, as well as a quality of life instrument 
with utility properties to allow for comparison 
with other diseases. MEDIUM 


e The assumptions underlying any economic 
investigations should be subject to sensitivity 
analysis. HIGH 
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III. CONSIDERATIONS FOR 
SPECIFIC PATIENT GROUPS 


1. MEN wiru LUTS, INCLUDING 
INCONTINENCE 


Four unique factors influence research on lower uri- 
nary tract symptoms in adult men: 


1. the confounding influence of the presence of the 
prostate 


. the likelihood of bladder outlet obstruction (BOO) 
. the rarity of sphincteric incontinence, and 


. the rarity of any kind of incontinence at all in 
young and middle aged men except under two 
special circumstances — neurogenic bladder and 
after treatment for prostate cancer. 


The presence of the prostate complicates research 
because of its known effect in causing bladder outlet 
obstruction (with or without benign prostatic enlar- 
gement— BPE), its propensity for developing prosta- 
te cancer and the effects of treatment for both condi- 
tions, resulting in sphincteric incontinence (after 
prostate surgery) and incontinence due to detrusor 
overactivity (after radiation based therapies). Fur- 
ther, prostate size itself may influence outcomes in 
some therapies of urinary incontinence, for example 
the type of surgical intervention in men with prosta- 
tic obstruction and urinary incontinence. Overall, 
about 2/3 of men with LUTS have urethral obstruc- 
tion and over 50 % have detrusor overactivity, 
although a much smaller number have urinary incon- 
tinence due to detrusor overactivity [81]. The rarity 
of incontinence in men suggests that gender specific 
bother and quality of life instruments will be neces- 


sary. 
a) The presence of the prostate: 


Aside from obstruction (see below), the prostate 
impacts on outcomes research in incontinence in 
three ways — prostatic size, the possibility of undia- 
gnosed malignancy, and prior therapy (prostatic sur- 
gery and other therapies for BOO, BPE or prostate 
cancer). If prostate size is believed to be a variable 
that could affect outcomes, measurement of prostate 
volume should be made before and after treatment. 
The method used to measure volume and its reliabi- 
lity and validity should be provided if available or 
their absence indicated. Timing of post-treatment 
testing depends of the treatment’s mechanism of 
action, but of course, prostate volume should be 


measured at the same time as the primary outcome 
measurements for incontinence are determined. The 
association between outcome and change in prostate 
size should be reported. Consideration should be 
given to stratifying participants by prostate volume 
when there is suspicion that response to therapy may 
be size dependent. 


Since the presence of undiagnosed malignancy 
might affect outcomes, participants should be scree- 
ned for prostate cancer by digital rectal examination 
and measurement of serum PSA and appropriate dis- 
position should be made based on the outcome of 
such testing. A careful history of past surgery and 
other treatment of BPE, BOO, and prostate cancer 
should be obtained and dealt with based on the inclu- 
sion and exclusion criteria for the study. 


b) Likelihood of bladder outlet obstruction (BOO): 


Insofar as about 2/3 of men with LUTS have BOO, 
it is important in any research protocol to screen for 
its presence. At the least, uroflow and measurement 
of post-void residual urine should be recorded pre- 
treatment and the effect of therapy on these parame- 
ters should be documented simultaneously with 
assessment of the primary outcome variables. More 
sophisticated urodynamic studies add expense and 
have not yet been shown to predict response to treat- 
ment; while synchronous pressure-flow studies are 
generally desirable and should be included whenever 
feasible there should be a focus on hypothesis driven 
research that will produce clear evidence about the 
utility of these studies. Results should be presented 
as stated in the ICS 1997 Standardization Report on 
Pressure Flow Studies of Voiding, Urethral Resistan- 
ce and Urethral Obstruction.” Methods used for the 
assessment of bladder outlet obstruction should be 
stated and reliability and validity data should be pro- 
vided if available or their absence indicated. 


c) The rarity of sphincteric incontinence: 


The rarity of sphincteric incontinence in men has one 
practical consequence — any man with sphincteric 
incontinence should undergo an exhaustive neurolo- 
gic evaluation unless it is consequent to prostatic sur- 
gery or a neurologic condition known to cause 
sphincteric incontinence, such as a thoracolumbar 
neurologic lesion. 


d) The rarity of any kind of incontinence at all in 
young and middle aged men except as noted above: 


Young and middle aged men only rarely have incon- 
tinence unless they have a neurologic condition, 
prior prostatic surgery or severe bladder outlet obs- 
truction. With advancing age, there is a gradually 
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increasing incidence of detrusor overactivity and 
incontinence. For this reason, it may be important to 
use gender and even age specific quality of life and 
bother scores when assessing these outcome mea- 
sures. 


RECOMMENDATIONS FOR RESEARCH IN MEN: 


° High quality, symptom and bother scores (e.g., 
IPSS, ICS male, DAN-PSS) validated in men 
should be employed when assessing outcome in 
male incontinence research. HIGH 


° Uroflow and measurement of post-void residual 
urine should be recorded pre-treatment and the 
effect of therapy on these parameters should be 
documented simultaneously with assessment of 
the primary outcome variables. HIGH 


° Measurement of prostate size (or at least Prosta- 
tic Specific Antigen) should be performed befo- 
re and after treatment (synchronous with other 
outcome measures) whenever prostate size is 
expected to change due to the treatment. HIGH 


° Participants should be stratified by prostate size 
at randomization when size is considered to be a 
potentially important determinant of treatment 
outcome. LOW 


° Although bladder outlet obstruction is a urody- 
namic diagnosis, synchronous detrusor pressure 
uroflow and videourodynamic studies have not 
been shown to predict treatment outcome in the 
general population. Further research in this area 
would be highly desirable in order to define 
relevant subgroups of men who may respond 
differently to various treatments. LOW 


2. WOMEN WITH LUTS AND INCONTINENCE 


We concur with the 1997 Urodynamics Society 
recommendations for outcome research in women 
[15, 16]. We also refer to the ICS recommendations 
for outcome measures in women with lower urinary 
tract dysfunction [12] and the Proceedings of the 
NIH Terminology Workshop for Researchers in 
Female Pelvic Floor Disorders [71]. Unique factors 
influencing research on lower urinary tract symp- 
toms in adult women include: 


a) Hormonal effects 

b) Obstetric history 

c) Pelvic organ prolapse 

d) Gender related outcome measures 


e) Sexual functioning 


All of these potentially confounding variables can 
affect the outcome of treatment of incontinence. 


a) Hormonal effects: 


Our knowledge of hormonal influences on the lower 
tract remains limited. Recent RCTs and prospective 
cohort studies have demonstrated that (HT) does not 
improve or may worsen incontinence [82-84]. It the- 
refore seems appropriate that information about 
menstrual and hormonal status should an integral 
part of the baseline history. Studies designed to exa- 
mine the influence of hormones on incontinence 
should include menopausal status (premenopausal, 
postmenopausal without HT, post-menopausal with 
HT), whether or not oophorectomy has been perfor- 
med, and the type, dosage and route of administra- 
tion of HT if used. 


b) Obstetric History: 


The unique influence of vaginal childbirth on the 
structure and function of the female pelvis remains 
incompletely understood. That childbirth may lead to 
incontinence and pelvic organ prolapse is indispu- 
table; the potential effect of childbirth on treatment 
of incontinence has yet to be determined. The need 
for basic clinical data on the study population and the 
specific aims of each study will determine the level 
of detail obtained for obstetric history. Potentially 
confounding variables include: number and route of 
deliveries (vaginal/Cesarean), use of forceps or suc- 
tion devices, infant birthweight, duration of second 
stage of labor, use of midline versus mediolateral 
episiotomy, obstetric analgesia, and obstetric com- 
plications such as lacerations and fistulae. 


c) Pelvic Organ Prolapse: 


The effect of pelvic organ prolapse on lower urinary 
tract function remains controversial and understu- 
died. It has been suggested pelvic organ prolapse 
may affect lower urinary tract function in at least 
four ways. It may cause urethral obstruction, it may 
mask sphincteric incontinence, it may cause urgency 
and urge incontinence, and/or it may diffuse pressu- 
re transmission, making it more difficult to void by 
abdominal straining. Some of these effects may be 
immediately reversible with reduction of the prolap- 
se. For all of these reasons, it is essential to include 
assessment of pelvic organ prolapse in incontinence 
research. Methods used for the assessment of pelvic 
organ prolapse should be stated and reliability and 
validity data should be provided if available or their 
absence indicated; the Pelvic Organ Prolapse Quan- 
tification System (POP-Q) [9] is recommended as 
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discussed by committees 5 and 17. Further, whene- 
ver prolapse is present, instruments for assessing 
incontinence and LUTS should be reported with the 
prolapse reduced and again at its full extent whene- 
ver possible. In either event, prolapse should be gra- 
ded at the same time as the outcome assessment for 
incontinence and LUTS is performed. 


The degree of urethral mobility is considered an etio- 
logic and prognostic factor in women with urinary 
incontinence, although its precise role has not been 
defined. At present, there is neither a well accepted 
method of assessment nor a classification system. 
Common methods of assessment include measure- 
ment of the Q-tip angle (cotton swab test), magnetic 
resonance imaging, ultrasound, and cystogram. In 
the absence of a classification system, it is recom- 
mended that data be presented as a continuum, such 
as the Q-tip angle, not as a dichotomous normal ver- 
sus abnormal classification, at least until the termi- 
nology is better defined. Methods used for the 
assessment of urethral mobility should be stated and 
reliability and validity data should be provided if 
available or their absence indicated. 


d) Definition of Outcomes Measures for LUTS & 
Incontinence: 


Treatment of urinary incontinence in women may 
have broad ranging effects on lower urinary tract 
function, prolapse, sexual function, and bowel func- 
tion. It is therefore important that a broad perspecti- 
ve of outcome be presented. The NIH Terminology 
Workshop for Researchers in Female Pelvic Floor 
Disorders recommendations [71] for stress inconti- 
nence treatment define outcomes as cure/ impro- 
ved/failed in terms of incontinence symptoms, signs, 
and testing, but also in terms of associated symptoms 
and unwanted (side) effects resulting from an inter- 
vention, after return to baseline activities and medi- 
cations. 


The strength of the definitions proposed by NIH is 
the amalgamation of subjective and objective mea- 
sures as well as the recognition of the potential 
adverse effects of incontinence therapy. However, 
there is as yet little experience with this system. 
Although these recommendations advance the 
concept of global pelvic floor evaluation and empha- 
size the interrelatedness of pelvic organ function, 
there are limitations in compressing such broad out- 
come measures into only three categories. It is still 
critical to know whether a treatment corrects the 
intended problem. For example, if an operation relia- 


bly cures stress incontinence but causes dyspareunia, 
it may be more useful to report that there is a high 
cure rate plus a high complication rate. It may not be 
appropriate to report a woman cured of stress incon- 
tinence as failed if she develops urinary tract infec- 
tions or a rectocele several years later. While appro- 
priately emphasizing the significance of complica- 
tions and adverse events, this system does not provi- 
de a means to fully express such complex outcomes. 
It also leaves a rather broad range of “improved” 
patients that must be further defined; when complete 
cures are relatively uncommon, this may diminish 
the impact of the outcome. In any case, if these defi- 
nitions are not adopted it is still imperative that 
researchers specify the outcome measures that will 
be used to define cure, failure, and improvement in 
the materials and methods section. Further, possible 
(and likely) discordant outcomes should be descri- 
bed and categorized. For example, a woman might 
state that she is cured of incontinence, have a negati- 
ve pad test and diary, yet stress incontinence might 
be demonstrated on a stress test with a full bladder. 


An alternative view of a global outcome measure has 
been described [85]. Here, incontinence is first asses- 
sed and the patient declared cured, improved or fai- 
led based on outcome measures derived from the cri- 
teria listed below. If the patient is not cured (i.e. dry) 
the reasons ascribed are defined as sphincteric incon- 
tinence, detrusor overactivity incontinence, extraure- 
thral incontinence (fistula) or incontinence of unde- 
termined etiology. The system can be used for stu- 
dies of both stress and urgency incontinence. Once 
continence status has been determined, other LUTS 
should be described using LUTS outcome instru- 
ments. In all instances, methods used for the assess- 
ment of incontinence and LUTS should be stated and 
reliability and validity data should be provided if 
available or their absence indicated. In such a sche- 
me, continence could be cured yet the patient might 
experience de novo or persistent LUTS that mitigate 
against the patient considering herself cured or 
improved. Examples of outcome instruments that 
take these objective, semi-objective and subjective 
measures into account are the SEAPI-QMM system 
[86] and the Simplified Urinary Outcome Scores 
[87]. 


Outcomes for detrusor overactivity should be defi- 
ned separately for symptoms, as described above, 
and for urodynamic findings. Cure of detrusor ove- 
ractivity is defined as the absence of involuntary 
phasic detrusor contractions on filling cystometry. 
Failure is defined as unimproved or worsened detru- 
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sor overactivity on urodynamics. Improvement has 
not been standardized and should be precisely defi- 
ned for each study. 


e)Sexual function: 


Urinary incontinence, LUTS and the treatment of 
these disorders all have potential effects on sexual 
function yet little is known about the impact of 
incontinence treatment on sexual function. It is the- 
refore appropriate that sexual function be considered 
one of the domains for investigation in all types of 
incontinence research. Validated instruments that 
deal with sexual function in women with LUTS and 
incontinence include the Incontinence Impact Ques- 
tionnaire (IIQ) [85] and the Pelvic Organ Prolap- 
se/Urinary Incontinence Sexual Questionnaire 


(PISQ) [88]. 


A final issue relating to research methodology in 
female incontinence is defining the population for 
studies of stress incontinence. One group has descri- 
bed a clinical algorithm that might be used to select 
patients without urodynamic testing [89]. 


RECOMMENDATIONS FOR RESEARCH IN 
WOMEN: 


° Specific information about menopausal status, 
hysterectomy, parity/obstetric history, and hor- 
monal status should be included in baseline cli- 
nical trial data. HIGH 


e Standardized assessment of pelvic organ pro- 
lapse should be performed before treatment and 
synchronous with other outcome assessments 
in all surgical trials and whenever relevant. 
HIGH 


° Strict criteria for cure/improve/fail of inconti- 
nence should be defined based on patient per- 
ception as well as objective and semi-objective 
instruments such as validated questionnaires, 
diaries and pad tests. HIGH 


° De-novo or persistent LUTS should be evalua- 
ted concomitantly with other outcome assess- 
ments and are best done with validated instru- 
ments. There may be a role for urodynamics in 
defining the etiology of these problems. 
MEDIUM 


e Assessment of the impact of treatment on 
sexual function should be performed synchro- 
nously with other outcome assessment when 
appropriate. MEDIUM 


3. FRAIL OLDER AND DISABLED PEOPLE 


We agree with recommendations for outcome resear- 
ch in frail older people as reported in the ICS Sub- 
committee on “Outcome Measures for Research of 
Lower Urinary Tract Dysfunction in Frail Older 
People” [14]. In addition, please refer to the full 
report of Committee 13 regarding conservative treat- 
ment in the elderly. Frailty is defined as “a state of 
reduced physiological reserve associated with 
increased susceptibility to disability [90].” There is a 
wide variation in functional capacity within this 
definition ranging from those requiring some assis- 
tance with activities of daily living to those suffering 
from dementia and severe physical handicaps. 
Consequently, the frail older population is a hetero- 
geneous group residing in a broad range of care set- 
tings, with multiple medical conditions related and 
unrelated to the lower urinary tract, and often on 
numerous medications. There are a number of 
unique and pertinent research issues for this popula- 
tion. 


a) Prevalence, natural history, and risk factors 


There remains a paucity of research on the prevalen- 
ce and incidence of urinary incontinence to assess 
the burden of disease in the frail older population. 
This information is vitally important to estimate 
health care costs and direct resource planning. Less 
information is available on risk factors and this lack 
of established risk factors limits preventive efforts 
and highlights the need for increased epidemiologic 
research. 


Representative samples of well-defined target popu- 
lations are necessary in different care settings inclu- 
ding the community (independent and homebound), 
acute inpatient, and nursing home or institutionalized 
(bedfast and non-bedfast). Well-conducted data col- 
lections are important to provide careful measure- 
ment of a wide variety of potential risk factors and a 
large sample to allow for statistical adjustment for 
multiple potential confounding variables to identify 
independent risk factors for incontinence. Cross-sec- 
tional studies are efficient to determine prevalence 
and identify potential risk factors while longitudinal 
studies are needed to estimate incidence, understand 
the natural history, and to define causality of risk fac- 
tors. There have been few longitudinal studies of 
incontinence in this group. 


Unfortunately, most prior studies were small, did not 
differentiate functional or cognitive impairment, fai- 
led to identify medical conditions or medication use. 
Most of the analyses were not adjusted for potential 
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confounding variables as mentioned or age, body 
weight, parity, etc. It is important to include pre- 
viously reported risk factors and potential risk fac- 
tors. Validated instruments should be used when 
available. Otherwise, a detailed description of how 
the risk factor was measured is required to assess 
how well the variable represents the area of interest. 
In the frail elderly, important variables include: 


° Demographic information: Advancing age, white 
race, and women [84, 91-93] are at an increase 
risk of incontinence and each of these variables 
should be adjusted for in most analyses. 


° Reproductive History: Childbirth is an established 
risk factor for incontinence [94],[95] and it is rea- 
sonable to collect data on the number of births. 
However, in women over 60 years of age, as chro- 
nic medical illnesses become more prevalent and 
impact incontinence, risk profiles change and 
parity may not remain a significant risk factor [93, 
96-98]. Prior hysterectomy has also been sugges- 
ted as a potential risk factor for incontinence in 
older women [98, 99] 


° Medical Conditions: Medical conditions related 
and unrelated to the lower urinary tract have been 
shown to increase risk of incontinence in older 
women and are especially important to assess in 
the frail older population [93, 96-98]. 


° Medication Inventory: Certain medications may 
exacerbate incontinence and therefore a complete 
medication inventory is essential [100-103]. 


° Physical function: Mobility is often impaired in 
the frail elderly and impacts urinary control [104], 
therefore mobility should be assessed using vali- 
dated instruments such as the Bartel Orcats or 
ADL scales [105, 106]. Data on walking aids or 
wheelchairs, gait speed, and manual dexterity may 
also be collected. 


° Cognitive function: Cognitive function impair- 
ment and/or dementia increase risk of incontinen- 
ce [104]. The Mini-Mental Status Scale Examina- 
tion [107] assesses global cognitive function and 
the Confusion Assessment Method (CAM) [108] 
is a standardized assessment for delirium. A batte- 
ry of neuropsychological tests to measure subtle 
impairments in cognitive function include the 
Buschke Selective Reminding Test (verbal lear- 
ning and memory) [109], the Digit Symbol (inci- 
dental memory, visual scanning and motor speed) 
[110], and the Trails A (attention and visual) [111]. 


° Environmental factors: In the frail elderly, envi- 


ronmental factors may also contribute to inconti- 
nence: toilet access, usual continence care in the 
facility, and a description of caregivers and their 
training may be useful. 


b) Outcome measures 


An outcome measure should be reproducible (test- 
retest), accurate (sensitive and specific), feasible 
(balance of risks, costs, acceptability, ease of use), 
and sensitive to change over time. Additionally, the 
outcome measure should be clinically relevant and 
meaningful. It must be acknowledged that almost all 
outcome measures used in the study of incontinence 
that have been shown to be reliable and valid in the 
community dwelling population require separate 
validation for use with the frail elderly. Whatever 
outcome measures are chosen should be described in 
terms of applicability to the frail elderly. 


Commonly used self-reported measures of frequency 
of urinary symptoms, severity, or level of bother may 
not be possible in the cognitively impaired frail 
elderly patient. Similarly, voiding diaries that have 
been shown to be to valid and reliable in assessing 
urinary frequency, nocturia, and incontinence epi- 
sodes by type [75, 76, 112, 113] may not be feasible 
or reliable. Motivated and trained staff, caregivers, or 
family members may be able to adequately collect 
diary data; however, this has not been validated. 


In nursing home or inpatient settings, wet checks by 
staff at set intervals have been used in a number of 
studies. There are limitations to the measurement 
including visually determining what is “wet” becau- 
se of new absorbent materials and staff reports not 
always being reliable or valid due to underreporting 
[104], [114]. To overcome the limitation of defining 
wetness and underreporting, 24 hour pad weighing 
tests [115, 116] may be used. Pad weighing tests and 
wet checks are feasible and can provide important 
outcome data if staff are well trained and checks are 
often [117]. 


The usefulness of cystometry, simple or complex, as 
an outcome measure in the frail elderly remains 
unclear. Cystometry is invasive, difficult to perform, 
has poor reproducibility, and has not been shown to 
be clinically useful by demonstrating the improved 
outcomes in randomized controlled trials [115, 118]. 
A post-void residual volume is useful as a screening 
tool prior to an intervention that may exacerbate uri- 
nary retention (pharmacologic or surgical). It is also 
a useful outcome measure of adverse events in inter- 
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vention studies by demonstrating the development of 
urinary retention. It is easily performed by ultra- 
sound or catheter and has been shown to be reprodu- 
cible and accurate [119-123]. 


Although a primary outcome is needed for sample 
size estimation, it is useful to have several outcome 
measures that assess different aspects of urinary 
incontinence. 


Evaluation of incontinence bother and effect on qua- 
lity of life is pertinent to the patient and may also be 
important from the perspective of the staff, caregi- 
vers, and family members. New outcome measures 
specific to the frail older population such as increa- 
sed socialization or decreased caregiver burden need 
to be developed. Having multiple outcomes can pro- 
vide a more detailed description of the effect on uri- 
nary incontinence. 


c) Intervention trials 


Prior to initiation of pharmacologic or surgical inter- 
vention trials in the frail elderly, careful considera- 
tion of the risks and benefits is important because of 
the increased risk of adverse side effects or events. In 
addition to the urinary incontinence outcome mea- 
sures mentioned above, extensive outcome measures 
that will detect adverse effects from the intervention 
are important to demonstrate that the beneficial 
effect of the intervention outweighs the adverse 
events. 


For example, in trials of new medications using a 
battery of neuropsychological tests to measure subt- 
le impairments in cognitive function would be 
important but thus far not been done. In intervention 
trials of new medications or operations, clinically 
significant outcome measures (global patient satis- 
faction with improvement and consideration of staff, 
caregiver, and family satisfaction perspectives) that 
demonstrate substantial effect sizes (clinical signifi- 
cance) rather than “statistically significant” improve- 
ments are particularly important in the frail elderly. 


d) Conclusion 


Research methodology for studying incontinence in 
the frail and housebound elderly is fraught with pit- 
falls. This has compromised the usefulness of past 
research. There is a great need for validation of prac- 
tical and useful outcome measures that will allow 
meaningful results to be obtained. In addition, an 
understanding is required of the importance of defi- 
ning clinical rather than statistical significance. 


RECOMMENDATIONS FOR RESEARCH IN FRAIL 
OLDER AND DISABLED PEOPLE: 


° There is a need for validation of all instruments 
and procedures used in incontinence research 
for the population of frail elderly as well as 
development of new study measures in mul- 
tiple domains of incontinence. These measures 
need to be evaluated for reproducibility, accu- 
racy, feasibility, and effects on clinical deci- 
sions and outcomes. HIGH 


e Clinically important outcome measures and 
relationships of outcome to socioeconomic 
costs are essential to establishing the utility of 
treating urinary incontinence in this population. 
HIGH 


4. INCONTINENCE IN CHILDREN 


The conduct of clinical research in children is gene- 
rally more difficult than in adults. However, the need 
for quality clinical research in children has been 
emphasized in an official report from the United 
States National Institutes of Health (NIH) from 
March 1998, published in response to statements 
from the 1996 U.S. Congress Appropriations com- 
mittees calling for increased and improved funding 
of pediatric medical research. The document [124] 
sets forth the policy and guidelines on the inclusion 
of children in research involving human subjects that 
is supported or conducted by the NIH. The goal of 
this policy is to increase the participation of children 
in research so that adequate data will be developed to 
support the treatment modalities for disorders and 
conditions that affect adults and may also affect chil- 
dren. The document points out that, “The policy was 
developed because medical treatments applied to 
children are often based upon testing done only in 
adults, and scientifically evaluated treatments are 
less available to children due to barriers to their 
inclusion in research studies”. The American Acade- 
my of Pediatrics has reported that only a small frac- 
tion of all drugs and biological products marketed in 
the U.S. have had clinical trials performed in a pedia- 
tric population and a majority of marketed drugs are 
not labeled for use in pediatric patients. Many drugs 
used in the treatment of both common childhood ill- 
nesses and more serious conditions carry little infor- 
mation in the labels about use in pediatric patients. It 
is the stated policy of NIH that children (i.e., indivi- 
duals under the age of 21) must be included in all 
human subjects research, conducted or supported by 
the NIH, unless there are scientific and ethical rea- 


126 


sons not to include them. Appropriate exceptions are 
listed in the document. The specific responsibilities 
of all involved parties — principal investigators, insti- 
tutional review boards, involved institutions, peer 
review groups, and the NIH—are detailed. Finally, 
and perhaps most importantly, the document des- 
cribes levels of risk and the corresponding nature of 
assent required for participation in research studies. 
All clinical investigators who work with children 
should be familiar with the contents of this NIH 
document. 


Four overriding issues separate pediatric research 
from the general recommendations. First, physiology 
varies widely within the group referred to as “chil- 
dren”, differs from adults, and changes with time. 
Because children are growing, any treatment, espe- 
cially pharmacological and surgical therapy, may 
affect them profoundly in the long term. This is par- 
ticularly true of the immature brain, nervous system 
and other incompletely developed systems. Second, 
compliance with therapy is more complicated as 
children may depend on caregivers to administer 
treatment in many studies. Third, reporting of symp- 
toms and outcomes may be difficult. The child may 
be unable or unwilling to respond. Symptoms repor- 
ted by a caregiver may not be interpreted in the same 
way as the child. Finally, the issue of informed 
consent becomes even more complex with children. 


The pediatric population is not a homogenous group; 
neonates, infants, pre-pubescent children, and ado- 
lescents clearly differ physiologically and psycholo- 
gically. The effect of illness and the treatment of that 
illness must be carefully studied in each age group. 
Studies should be robust enough to allow for evalua- 
tion of varying age groups when relevant. Urinary 
incontinence in children falls into four main catego- 
ries: neurogenic (myelomeningocele and other less 
common neurogenic etiologies), pure nocturnal enu- 
resis, detrusor overactivity, and dysfunctional voi- 
ding without neurologic disease. This issue of age 
groups is most crucial in children with myelomenin- 
gocele. These children are often on medication 
beginning at a very young age and continuing for 
many years; the long-term safety of medications in 
children must be established in all age groups. The- 
rapy for other causes of incontinence in children 
tends to start at a later age, by which time size is the 
main difference between children. We recommend 
that clinical studies have long-term (five years or 
more), open label extension arms to monitor safety, 
particularly focusing on normal growth and develop- 
ment and the effects on treatment of liver and central 


nervous system function. Most importantly for 
incontinence studies, normal maturation may signifi- 
cantly enhance or obscure response to an interven- 
tion. 


Assessment of compliance with therapy is always 
difficult, and even more so with children. Complian- 
ce with voiding diaries, a significant issue in the 
adult population, may be even more problematic 
with children. Children may “act out” and refuse 
medications or other treatments. Children may be 
willing to comply with instructions from one parent 
or caregiver but not another. Personal problems of 
the caregiver may dramatically affect the child’s 
compliance with a treatment protocol. We can only 
recommend that this potential problem be recogni- 
zed and given even more attention than in trials with 
adults. Adequate support to the family member 
consenting to the trial may aid in compliance with 
treatment. Specific compliance issues should be 
identified whenever possible. If a treatment is not 
accepted by either the adult or the child (e.g., tablet 
size too large, taste of the medicine not acceptable, 
behavioral treatment schemes too rigid), then it can- 
not be effective in practice, no matter how theoreti- 
cally beneficial it may be. 


The NIH document details appropriate levels of 
consent required based on the risks inherent to a par- 
ticular study. Depending on the age of the child, 
consent may be given by the parent in a purely sur- 
rogate role or the child may participate to some 
degree in the process. However, true informed 
consent of the subject is not possible in the vast 
majority of cases when children are involved. We 
recommend that an effort be made to include the 
child in the discussion of the trial with age-specific 
language and illustrations when appropriate. It is 
important to include the primary care giver, when the 
consenting adult will not be administering the treat- 
ment. Such complex relationships exist where child- 
care is shared amongst more than one adult, or where 
an employee for the purposes of childcare exists, 
either inside or outside the home. While children 
should always be offered the standard of care when 
such exists, so few treatments have ever been studied 
properly in children that there are many areas in 
which no treatment can properly be called “safe and 
effective”. 


Outcome measures are not as well developed in chil- 
dren as in adults. Validated, age-specific symptom 
and disease-specific quality of life instruments must 
be developed for the pediatric population. Early 
efforts in this area have been reported for dysfunc- 
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tional voiding [125] and daytime incontinence [126]; 
much more work remains to be done. Invasive uro- 
dynamics can rarely be used (except in the neuroge- 
nic population), as parents will not allow repeated 
instrumentation of the child. The reproducibility of 
urodynamic investigations in children is still under 
investigation. 


RECOMMENDATIONS FOR RESEARCH IN CHIL- 
DREN: 


e Long-term follow-up is of critical importance 
in the pediatric population in order to ascertain 
the effect of a treatment on normal growth and 
development. HIGH 


° Research is needed to develop standardized 
outcome measures including validated, age- 
specific symptom and disease-specific quality 
of life outcome measures. MEDIUM 


e We support the NIH statement calling for 
increased clinical research in children. All 
investigators that work with children should be 
aware of the details of the document and parti- 
cularly the issues surrounding informed 
consent. LOW 


5. NEUROGENIC LOWER URINARY TRACT 
DYSFUNCTION 


In the past, renal failure was a leading cause of death 
in the spinal cord injured population and a feared 
complication of many neurologic conditions. 
Modern neurourologic care is generally successful in 
maintaining renal function and preventing other 
upper urinary tract complications, affording social 
continence, and advancing independence in self- 
care. Lifelong urological follow-up is mandatory and 
there are many areas for further research to improve 
the lives of these patients. These recommendations 
add to the General Recommendations above and 
focus on the specific characteristics of the neuroge- 
nic patient. Specific discussion of treatment in the 
neurogenic population is contained in reports from 
committees 12. Reports from committees 3,7, and 8 
are also relevant to this population. Statistical 
methods and research outcomes are applicable as 
described in the general recommendations. Emphasis 
is given to: 


° classification of the neurogenic patient 


° the specifics of history and evaluation, necessary 
for research studies 


° the urodynamic evaluation, which is the key 
investigational tool in the evaluation of this speci- 
fic, complex and difficult patient population 


a) Classification 


Classification of neurogenic voiding dysfunction has 
three primary aims—to aid in discriminating or iden- 
tifying an unknown underlying neurological disease 
process, to characterize the nature of the dysfunction 
so as to develop a treatment plan, and to assess the 
risk of secondary effects (e.g. on the upper tract) 
which may influence the necessity and aggressive- 
ness of treatment. The latter two are clearly relevant 
to research in neurogenic incontinence and must be 
reflected in study design and patient description. 


It is difficult to find a classification system of neuro- 
genic voiding dysfunction as a base for research that 
is satisfactory for each of the three aims. The publi- 
shed systems have been reviewed in detail [127]. 
Both the disease process and the site of the neurolo- 
gic lesion(s) are relevant in the study of neurogenic 
voiding dysfunction, yet even this information is 
inadequate to predict the functional characteristics 
for an individual patient. There is no one method that 
meets the broad needs of classification in this group. 
Typical or classic cases are often well described but 
it is especially difficult to describe mixed and incom- 
plete lesions. Thus, classification systems necessari- 
ly oversimplify or become extremely cumbersome. 
Finally, it must be acknowledged that the complexi- 
ty of neurologic diseases and variations in individual 
behavior almost always call for a customized approa- 
ch to therapy, further complicating research in the 
neurogenic patient. All of these factors complicate 
study design as it becomes difficult to create wor- 
kable inclusion and exclusion criteria that apply to 
other than a narrow segment of the neurogenic popu- 
lation. Ideally a broad population of potentially rele- 
vant participants would be enrolled in research stu- 
dies with full characterization of both the neurologic 
condition and the nature of the lower urinary tract 
dysfunction so as to allow for subgroup analysis. 


b) History and evaluation: 


Study planning is best undertaken with the coopera- 
tion of urologist, neurologist, and other clinicians, 
who have specific interest and special training in the 
neurogenic patient. Baseline data collected by histo- 
ry in subjects with neurogenic lower urinary tract 
disorders should include: 


° bladder volumes by diary or examination (maxi- 
mum voided volume, post voiding residual urine, 
total capacity); 


° mechanism of bladder evacuation: normal or voli- 
tional, reflex evacuation, spontaneous involuntari- 
ly, Credé, sterile intermittent catheter (SIC), clean 
intermittent catheter (CIC), intermittent catheter 
by second person, suprapubic or urethral catheter; 


° use of external appliances (e.g., diaper or pad use, 
condom catheter, urethral catheter, suprapubic 
tube); 


° the typical time span of continence following last 
bladder evacuation. 


Issues such as mobility, independence in activities of 
daily living, cognition, skin breakdown and fecal 
impaction frequently become relevant in this popula- 
tion compared to neurologically intact individuals. 


c) Urodynamics: 


In contrast to the general recommendations, baseline 
urodynamics are required for research studies of neu- 
rogenic incontinence. Because the nature of the 
lower urinary tract dysfunction cannot be accurately 
predicted, based on the history and physical findings, 
urodynamic classification is mandatory. Neurogenic 
disorders commonly cause complex and generalized 
lower tract dysfunction, often with combined bladder 
and urethral sphincter abnormalities. In addition, 
data should be collected on symptoms and the under- 
lying neurologic disease. While urodynamic classifi- 
cation alone is suboptimal, it is clearly preferable to 
classification by symptoms or disease alone (e.g., a 
study involving subjects with neurogenic detrusor 
overactivity and coordinated sphincters will be 
easier to interpret than one of neurogenic urge incon- 
tinence or multiple sclerosis). 


Urodynamic studies in neurogenic disorders are qua- 
litatively different compared to non-neurogenic 
disorders. For each subject, bladder function, sphinc- 
ter function, and the coordination between the two 
must be fully described. In addition to data on nor- 
mal or an overactive filling phase, compliance is also 
of major importance. Elevated detrusor leak point 
pressure predicts upper urinary tract deterioration in 


children with myelomeningocele [128] and is presu- 
med to be important in all patients with non-com- 
pliant filling. Detailed analysis of voiding dynamics 
becomes more important (e.g., simultaneous 
pves/pabd during voiding, voiding time, shape of the 
pdet and Q curves) because of the possibilities of 
functional obstruction and impaired contractility, 
which are uncommon outside of the neurogenic 
population. Because the bladder and sphincter may 
be dyssynergic, assessment of sphincteric activity is 


essential. This may be accomplished by surface elec- 
tromyography of the pelvic floor, needle electrodes, 
fluoroscopy, ultrasound, or direct measurement of 
urethral pressure. 


RECOMMENDATIONS FOR RESEARCH IN NEU- 
ROGENIC LOWER URINARY TRACT DYSFUNC- 
TION: 


e Detailed urodynamic studies are required for 
classification of neurogenic lower urinary tract 
disorders in research studies because the nature 
of the lower tract dysfunction cannot be accura- 
tely predicted from clinical data. Videourodyna- 
mic studies are preferred but not mandatory. 
MEDIUM 


° Change in detrusor leak point pressure should be 
reported as an outcome as appropriate, and can 
be considered a primary outcome for spina bifi- 
da subjects. HIGH 


° An area of high priority for research is the deve- 
lopment of a classification system to define neu- 
rogenic disturbances. Relevant features could 
include the underlying diagnosis, the symptoms, 
more precise documentation of the neuromuscu- 
lar lesion by clinical neurophysiologic testing, 
and the nature of the urodynamic abnormality. 
LOW 


° It may sometimes be appropriate to group parti- 
cipants with urodynamically similar neurogenic 
bladder disorders of different etiologies in a cli- 
nical trial. However, great caution must be used 
if subjects with progressive disease (e.g., mul- 
tiple sclerosis) are grouped with subjects having 
a stable deficit (e.g., traumatic spinal cord inju- 
ry). HIGH 


6. FECAL INCONTINENCE 


Men and women with urinary incontinence frequent- 
ly have coexistent problems with the posterior com- 
partment, such as fecal incontinence, fecal urgency, 
constipation, chronic pain (such as levator syndrome 
or proctalgia fugax), solitary rectal ulcer syndrome, 
or rectal prolapse. Discussion of all these conditions 
is beyond the scope of this chapter, which will focus 
on research methodology in the study of fecal incon- 
tinence. Fecal incontinence has been among the least 
studied of all pelvic floor disorders. There is a high 
degree of coexistence of urinary symptoms and fecal 
incontinence [129]; this warrants focusing more 
attention to comprehensive evaluation and manage- 
ment of pelvic symptoms. Many definitions for fecal 
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incontinence have been created for use in clinical 
research, but there is still no consensus on a single 
instrument or group of instruments that is ideal for 
assessment of outcomes. Therefore, the following 
comments are by necessity non-prescriptive; we 
anticipate that future research findings will guide the 
development of more specific recommendations. 


For the purposes of this discussion, fecal incontinen- 
ce includes impaired ability to control either stool 
(liquid or solid) or gas. It is important to emphasize 
that fecal incontinence is a symptom and, as such, 
must be measured through subjective assessment 
[130]. The subjective evaluation of fecal incontinen- 
ce in clinical research requires measurement of at 
least two aspects of the condition: severity and 
impact. Severity can be assessed by either grading 
scales or summary measures [131-133], and includes 
a component of frequency of episodes over a speci- 
fied period of time. Fecal urgency, while not an inte- 
gral part of the definition of fecal incontinence itself, 
may have a marked impact on quality of life as 
patients restrict their activities to avoid fecal inconti- 
nence [133]. The impact of fecal incontinence is best 
measured by disease-specific quality of life instru- 
ments [134, 135]. The need for one standardized sys- 
tem of evaluation and quantitation of symptoms 
(which may include questionnaires, diaries, and qua- 
lity of life assessment) is a high priority for further 
research in this field. 


In contrast to urinary incontinence, the objective 
demonstration of fecal incontinence is not a compo- 
nent of current definitions. Physical examination 
should include screening for pelvic organ prolapse 
(in some studies such as surgical studies of fecal 
incontinence, the standardized quantification system 
for staging of prolapse [9] should be used); rectal 
examination; assessment of pelvic muscle function; 
and screening pelvic neurologic examination. Other 
specific test results are not included in the defini- 
tions. However, certain tests may be useful in identi- 
fying different subcategories of fecal incontinence, 
such as a specific sphincteric defect versus generali- 
zed atrophy. If any component of anorectal anatomy 
or function could reasonably be expected to change 
with treatment, consideration should be given to per- 
forming such tests before and after intervention. For 
example, if anal ultrasonography is used to detect 
sphincter defects preoperatively, it would be benefi- 
cial to obtain anal ultrasound postoperatively as well, 
to study the association between anatomic change 
and change in subjective assessment (i.e., symp- 
toms). 


In defining the impact of interventions on fecal 
incontinence, cure is defined as complete resolution 
of the symptom. Failed treatment (persistence or 
recurrence) is defined as no improvement or worse- 
ning of symptoms. Without evidence, improvement 
cannot be specifically defined at this time but may 
include a favorable change in symptoms related to 
severity or impact or both. Simply reporting a statis- 
tically significant average improvement in grading 
or summary scores in a group of subjects is not very 
informative; measuring within-patient change is 
more informative as to the true impact of the inter- 
vention. Further research is needed to develop clini- 
cally meaningful levels of improvement after inter- 
vention. 


RECOMMENDATIONS FOR RESEARCH 
FECAL INCONTINENCE: 


IN 


e Due to the high concordance of fecal and uri- 
nary incontinence, and the potential for urinary 
incontinence therapy to affect bowel function, 
data on fecal incontinence should be collected 
at the outset and during trials of urinary incon- 
tinence whenever practical. HIGH 


7. PAINFUL BLADDER SYNDROME (INCLUDING 
INTERSTITIAL CYSTITIS) 


The prevalence of Painful Bladder Syndrome (inclu- 
ding interstitial cystitis) (PBS/IC) has been estimated 
at 52 to 67 per 100,000 adult women in the United 
States [136]. The importance of the condition is 
underscored by its inclusion in this Consultation for 
the first time. The report of committee 21 reviews the 
knowledge base for this disease in detail. 


There is a great controversy over the definition of 
PBS/IC and the appropriate population for research 
studies. In 1987 the NIDDK sponsored consensus 
conference resulting in a research definition of inter- 
stitial cystitis [137]. The definition encompasses 
inclusion criteria that describe the syndrome and 
exclusion criteria that serve to create a relatively 
homogeneous patient population. One study exami- 
ned the performance of the NIDDK criteria [138]. 
The authors found that 90% of the subjects meeting 
NIDDK criteria were felt to have interstitial cystitis 
by experts. However, over 60% of participants dia- 
gnosed with interstitial cystitis by the same experts 
did not meet the strict criteria. Therefore, use of the 
strict NIDDK criteria may exclude 2/3 of appropria- 
te subjects and diminish the impact of trials because 
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the patient population is not representative of the 
PBS/IC population at large. Such criteria could also 
select for patients with more severe/chronic disease 
who may be less likely to respond to intervention. It 
has been suggested [139] that very inclusive criteria 
be used in PBS/IC trials to improve the generalizabi- 
lity of results. 


One possible direction could come from the new ICS 
definition of “painful bladder syndrome” which is 
defined as, “the complaint of suprapubic pain related 
to bladder filling, accompanied by other symptoms 
such as increased daytime and night-time frequency, 
in the absence of proven urinary infection or other 
obvious pathology” [140]. Cystoscopic findings are 
not part of the definition. It is further proposed that, 
“interstitial cystitis is a specific diagnosis and 
requires confirmation by typical cystoscopic and his- 
tological features”. This issue may not easily be sett- 
led as there appear to be dramatically different 
worldwide perceptions as to the true nature of 
PBS/IC as manifest by willingness of different inves- 
tigators to make the diagnosis [141]. For now, it 
would appear that there is much to be gained from 
trials with both inclusive and restricted entry criteria 
and there will be some that will be most appropriate 
for each strategy. Ultimately, antiproliferative factor 
and associated bladder growth factors may be useful 
in defining a homogeneous and biologically mea- 
ningful patient population for research. 


Once the population to be studied is decided there 
has been considerable progress in defining appro- 
priate methods of conducting clinical trials. Key cli- 
nical trial design issues have been reviewed [139]. 
The Interstitial Cystitis Collaborative Research Net- 


work (ICCRN, http://porter.cceb. upenn.edu:7778/ 


servlet/page?pageid=234.238& dad=portal30& sch 
ema= PORTAL30), a group funded by the NIDDK, 


is composed of 10 centers in North America and a 
Data Coordinating Center. The ICCRN has comple- 
ted randomized clinical trials using both oral [142] 
and intravesical agents [143]. These provide excel- 
lent templates for the investigator in the planning 
phase of a project. The current project is focused on 
recruiting newly diagnosed patients in order to learn 
more about the natural history of the disease and the 
response of such patients to treatment with amitrip- 
tyline. There is general agreement that the primary 
outcome must be patient driven and the ICCRN has 
used the Global Response Assessment. The Global 
Response Assessment asks subjects to rate their 
symptoms, as compared to baseline, on a seven-point 
centered scale: markedly worse, moderately worse, 


slightly worse, no change, slightly improved, mode- 
rately improved, and markedly improved. Typically 
those responding moderately or markedly improved 
are considered responders. A full spectrum of objec- 
tive and subjective secondary endpoints will be 
required to fully characterize the treatment effect. 
Special consideration should be given to examina- 
tion of specific subgroups such as patients with Hun- 
ner’s ulcers, newly diagnosed patients, and male 
patients. 


RECOMMENDATIONS FOR RESEARCH IN 
INTERSTITIAL CYSTITIS AND PAINFUL BLAD- 
DER SYNDROMES: 


° The patient population for PBS/IC trials must 
be carefully defined. When appropriate, 
relaxed entry criteria should be used to reflect 
the full spectrum of the PBS/IC patient popula- 
tion. MEDIUM 


e The primary endpoint of PBS/IC trials should 
be patient driven and the Global Response 
Assessment is recommended. A rich spectrum 
of secondary endpoints will be useful in defi- 
ning the effect of treatments. MEDIUM 


° Biomarkers, especially antiproliferative factor, 
hold promise for defining a biologically dis- 
tinct group of participants in future research 
trials. HIGH 


8. PELVIC PROLAPSE 


For the purposes of this discussion, pelvic organ pro- 
lapse includes anterior vaginal prolapse (previously 
known as cystocele), apical or uterine prolapse, pos- 
terior vaginal prolapse (previously known as recto- 
cele), enterocele, and perineal descent; it does not 
include rectal prolapse. Ideally, for clinical research 
purposes, prolapse would be defined by three com- 
ponents: (1) by the presence and severity of symp- 
toms, with some indication of bother or impact on 
quality of life; (2) by signs obtained at physical exa- 
mination; and (3) by testing, depending on specific 
study goals. However, singly or in combination, all 
three components are severely limited in their capa- 
city to distinguish “normal” from “abnormal” regar- 
ding prolapse. 


Most pelvic symptoms are highly nonspecific and do 
not show strong associations with the location (ante- 
rior, apical, or posterior compartment) or stage of 
prolapse [144, 145]. One exception to this is the 
patient’s awareness of an actual bulge or protrusion, 
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which has high positive and negative predictive 
values for Stage III or IV prolapse (but not the affec- 
ted compartment of prolapse). As a consequence, 
specific symptoms cannot currently be required in 
the definition of prolapse (with the possible excep- 
tion of tissue protrusion). By the same token, the reso- 
lution of specific symptoms cannot be required in the 
definition of “cure” after treatment; however, sur- 
geons should state which symptoms (other than the 
local bulge) that he/she plans/hopes to cure/improve. 
Nevertheless, it is essential to include a comprehensi- 
ve survey of pelvic symptoms to be able to describe 
what symptoms are present at baseline and which 
symptoms change with treatment. For example, the 
Pelvic Floor Distress Inventory (PFDI) includes sub- 
scales on prolapse, urinary function, and coloanal 
function; its companion, the Pelvic Floor Impact 
Questionnaire, surveys the degree to which symptoms 
impact quality of life [146]. These condition-specific 
instruments are relatively new and, although valida- 
ted, have not yet been shown to be sensitive to chan- 
ge with treatment; however, their comprehensiveness 
makes them attractive for inclusion in studies where 
women may have or develop different pelvic floor 
disorders. Sexual function should be specifically 
assessed, especially in studies of surgical treatment for 
prolapse. The ICI questionnaire is one instrument that 
covers all of these areas of interest although experien- 
ce with its use is limited. 


Unfortunately, the relationship between symptoms 
and anatomy as measured by the POP-Q are poorly 
understood. The point at which symptoms may be 
attributed to the anatomical prolapse is not known. 
The POP-Q system is a validated, quantitative sys- 
tem with excellent inter- and intra-rater reliability. It 
includes measurement in centimeters of six vaginal 
sites relative to the hymen, plus three other measure- 
ments for total vaginal length, perineal body, and 
genital hiatus [9] as described in chapters 5 and 17. 


Other measurements have not been standardized, 
such as assessment of urethral mobility (e.g., estima- 
tion on physical exam, cotton swab testing, perineal 
ultrasound, lateral cystogram), identification of para- 
vaginal defects and perineal descent, pelvic muscle 
assessment, and pelvic imaging (e.g., defecating 
proctography, static or dynamic pelvic magnetic 
resonance imaging). Detailed descriptions of their 
measurement should be included if they are used. 
Data should be presented as a continuum, not as a 
dichotomy of “normal” versus “abnormal” until 
those terms are clearly defined by evidence of clini- 
cal relevance. 


At the time of the 1999 NIH Terminology Conferen- 
ce [71], prolapse was defined based on the POP-Q as 
any prolapse greater than Stage 0. However, resear- 
ch findings since then have challenged that defini- 
tion. Stage II prolapse can be found in up to 48% of 
women presenting for preventive health care; Stage 
III prolapse, in 2-4% [147-150]. The POP-Q staging 
system currently categorizes women with prolapse at 
and one centimeter above and below the hymen as 
Stage II; this combines many women who are 
asymptomatic (perhaps pre-clinical) with women 
who are symptomatic. Until further research 
becomes available, we recommend that the physical 
examination for research subjects in studies of pro- 
lapse include: (1) use of the standardized POP-Q sys- 
tem for prolapse staging; (2) rectovaginal and anal 
sphincter examination; and (3) assessment of pelvic 
muscle function. 


Although clinical experience strongly supports that 
prolapse develops gradually over years, it is not 
known whether Stage II prolapse predicts future sup- 
port loss or, if it does, in how many women and over 
what time course. This is particularly controversial 
in choosing a cutoff for what constitutes clinically 
significant persistent or recurrent prolapse after sur- 
gical treatment. The location of prolapse is important 
in this choice as well. While both Stage II anterior 
and apical vaginal prolapse may be asymptomatic, 
most surgeons would not be willing to accept Stage 
II apical prolapse as a successful surgical treatment, 
yet Stage II anterior (or posterior) asymptomatic 
vaginal prolapse is often considered to be acceptable. 
While planning clinical trials, the goal of the surgical 
treatment (restoration to Stage 0, restoration to Stage 
1, etc. with or without symptoms) should be clearly 
specified. Durability of all types of prolapse surgery 
requires longitudinal, long-term follow-up, which is 
generally not available in the current literature. The 
utility of supplementary materials is also not known, 
and is discussed further in Chapter 17 (Pelvic Organ 
Prolapse). 


Primarily due to lack of evidence, prolapse is not 
currently defined based on specific test results. We 
recommend that further research be performed to 
investigate the usefulness of various tests (for 
example, imaging by X-ray contrast or ultrasound) in 
determining definitions and outcomes of prolapse 
treatment. In a specific study, if an aspect of anatomy 
will be directly influenced by surgery, it may be rea- 
sonable to perform imaging before and after surgery 
to assess whether any change seen on imaging is cor- 
related with changes in symptoms and physical fin- 
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dings. It is equally important that key factors to 
patient satisfaction be identified in order to develop 
better patient driven outcome measures. 


RECOMMENDATIONS FOR RESEARCH IN PEL- 
VIC ORGAN PROLAPSE: 


e It is critically important to determine what 
constitutes clinically significant prolapse. This 
must include: 


- Development of patient reported outcomes 


- Afocus on Stage 2 prolapse —its natural his- 
tory and treatment outcomes MEDIUM 


9, NOCTURIA 


While nocturia has often been viewed as just one of 
the manifestations of lower urinary tract dysfunction, 
there has been a recent appreciation that it is an 
important independent symptom that does not 
“belong to” another clinical problem. Waking at 
night to void can be the result of abnormal fluid inta- 
ke or other behavioral issues, cardiac conditions, per- 
ipheral venous disease, and sleep disorders as well as 
lower urinary tract dysfunction. This complexity 
makes clinical research in nocturia very difficult; the 
fact that the condition is affected by so many diffe- 
rent issues mandates a multidisciplinary research 
team. Although nocturia is one of the most botherso- 
me of symptoms there has been little progress in 
research outside of studies in pediatric nocturnal 
enuresis. Only one randomized controlled trial in 
adults was identified in a literature search. It found 
that desmopressin was significantly more effective 
than placebo in reducing nocturia in a population of 
adult women with at least two voids per night [151]. 
The ICS Standardization sub-committee report on 
nocturia should greatly facilitate research efforts; it 
defines the relevant terms, introduces a flow-chart 
for evaluation, and presents tables of the causes for 
the various subtypes of nocturia [152]. Potential 
investigators should carefully review this document 
in the planning stage of research. 


RECOMMENDATIONS FOR RESEARCH IN 
NOCTURIA: 


° Population or community based research is nee- 
ded to define the epidemiology of nocturia and 
how the symptom relates to normal aging. 
MEDIUM 


e Clinical research in treatment of nocturia should 


begin with classification of subjects by voiding 
diary categories— polyuria, nocturnal polyuria, 
and apparent bladder storage disorders. If desi- 
red, those with low bladder capacity can be fur- 
ther divided into those with sleep disturbances 
and those with primary lower urinary tract dys- 
function. HIGH 


e The impact of nocturia on falls and fractures 
deserves further investigation MEDIUM 


IV. CONSIDERATIONS FOR 
SPECIFIC TYPES OF RESEARCH 


1. BEHAVIORAL AND PHYSIOTHERAPY TRIALS 


Non-pharmacologic, non-surgical treatments for 
incontinence comprise a wide variety of tools often 
grouped under the name of behavioral treatment. 
Although these treatments are generally very safe 
and applicable to most incontinent patients, there 
should be no compromise in the quality of clinical 
research. 


The type of therapy must be defined with sufficient 
detail for other investigators to reproduce the study. 
The type of behavioral therapy should be clearly sta- 
ted, including the duration of the total treatment per- 
iod, duration of each treatment session, and number 
of treatment sessions. The time between qualifica- 
tion for study entry and start of therapy must be spe- 
cified. Any devices used must be properly described. 
The background and training of the therapist should 
be defined. All instructions, training, and educational 
materials given the subjects should be reproduced or 
referenced. A complete description of all differences 
in the experience of the treatment and control groups 
should be provided. 


As in other studies, the study population should be 
characterized. The usual clinical outcome measures 
suffice. In order to progress in our understanding of 
these treatments it is important to consider clinical 
outcome alongside physiologic changes. If the inter- 
vention is intended to increase the strength of pelvic 
floor muscle contraction, this should be measured 
and correlated with continence. Outcome measures 
in related organ systems (e.g., gastrointestinal and 
sexual functioning) should also be considered, as 
well as possible adverse outcomes. 


It is important to distinguish between specific and 
non-specific effects, such as improvement related to 
the extra attention of the therapist, motivation, confi- 
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dence gained, etc. The goal is to isolate what a parti- 
cular therapy achieves on its own. However, in 
behavioral therapy, the non-specific effect is widely 
considered to be an essential, desirable and impor- 
tant part of the effect of the therapy. It therefore 
needs to be evaluated along with the specific effect. 
Carefully designed randomized controlled studies 
should allow separation of specific and non-specific 
effects. This is particularly important with tech- 
niques such as electrical stimulation and biofeedback 
where particular instrumentation or equipment may 
be credited with results that could be due to the 
efforts of the therapist. Recent studies using a stan- 
dardized self-help booklet are commended as impor- 
tant steps in defining this issue [153, 154]. 


It can be difficult to perform double-blind studies of 
behavioral technique. Clinicians and subjects often 
cannot be blinded. In quality assessment of studies, 
double blinding is often one of the criteria of metho- 
dological quality. It may not be reasonable to 
demand double-blinding in all behavioral studies, or, 
if double blinding is not accomplished, to consider 
such research less valuable. It is more realistic to 
demand the ‘most optimal and possible level of blin- 
ding’. A relevant control group is established, alloca- 
tion to treatment groups is concealed, as many per- 
sons as possible are blinded (in particular, those indi- 
viduals recording outcome measures), and appro- 
priate measures surrounding this issue are discussed 
in the manuscripts. 


RECOMMENDATIONS FOR BEHAVIORAL AND 
PHYSIOTHERAPY RESEARCH: 


° There is a great need for long term data to defi- 
ne the durability of effect for all conservative 
treatment modalities in all population groups. 
HIGH 


e Intervention protocols must be detailed to the 
degree that the work can easily be reproduced. 
HIGH 


° A structured examination of pelvic floor neuro- 
muscular function should be included before 
and after treatments that are aimed at pelvic 
muscle training. HIGH 

° More work is needed to separate the specific 


and non-specific effects of treatment. 
MEDIUM 

° Consider a variety of methodologies in deve- 
lopment, evaluation, and interpretation of these 
interventions. MEDIUM 


2. DEVICE TRIALS 


In the United States, devices for urinary incontinen- 
ce are regulated by the Center for Devices and 
Radiological Health (http://www.fda.gov/cdrh), a 
branch of the United States Food and Drug Adminis- 
tration (FDA). Although urethral devices and bul- 
king agents differ considerably in risks to research 
subjects, they are grouped together for the purpose of 
FDA regulation. Requirements for the protection of 
human subjects are appropriate for the study of these 
treatments, yet other devices used in incontinence 
therapy may elude careful scrutiny. For example, 
materials for reconstructive surgery are primarily 
approved based on biocompatibility testing. Howe- 
ver, implantation in less than a sterile environment 
(e.g. vagina), placement during concomitant opera- 
tions (e.g. hysterectomy, prolapse repair) and effects 
of biofilms adjacent to the urinary tract could pose 
unique conditions with subsequent complications in 
the long term. Very little is known about the effecti- 
veness of such devices at the time of approval. 


Detailed guidelines for studies on intra-urethral ure- 
thral bulking agents were published in 1995 [155]. 
Guidelines for implantable devices such as used for 
neuromodulation fall under different criteria. Guide- 
lines for engineered tissues and cell therapy are evol- 
ving. Any researcher considering investigation of 
bulking agents should be familiar with the FDA 
document, which outlines the entire conduct of stu- 
dies from design through outcome measures. For the 
most part, these guidelines follow the general recom- 
mendations. However, the document is now dated 
and some specific issues invite comment: 


1. Inclusion is limited to subjects with “urinary 
incontinence due to ISD (intrinsic sphincter defi- 
ciency), as evidenced from urodynamic studies or 
radiographic assessment”. While the concept of 
ISD is well understood, there is no consensus on 
its definition for clinical care or research. 


Female subjects “must demonstrate an abdominal 
leak point pressure less than 65cm HoO”. There 


is no evidence to support any particular cutoff, 
and the clinical significance of a particular value 
is questionable given the wide variation in tech- 
niques for leak point pressure measurement. Most 
investigators recognize that abdominal leak point 
pressures fall along a continuum and that no cut 
point defines ISD. 


. The potential study population is markedly limi- 
ted by exclusion of mixed incontinence, failure of 
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a previous injection procedure for stress inconti- 
nence, neurogenic bladder, previous implantation 
of an artificial urinary sphincter, and subjects 
taking medications affecting the bladder. Many 
such patients could potentially benefit from the- 
rapy, are evaluable, but cannot be included in 
research by this guideline. 


. The initial evaluation calls for urodynamic tes- 
ting and a pad test but not a voiding diary. We 
recommend that voiding diaries be included in all 
incontinence studies. 


. Along with routine data collection, all studies 
must include urodynamic testing, cystoscopy, and 
pulmonary and liver function results at 12 month 
visits. Although this is because of issues specific 
to bulking agents, the requirements include all 
devices. 


. The Stamey grading scale (0-3) for stress urinary 
incontinence is recommended as the primary out- 
come measure. There is little evidence that this 
measure is as valid or reliable as other measures 
such as voiding diaries, pad tests, and leak point 
pressure measurements. While the Stamey gra- 
ding scale is required by the FDA, researchers 
should use a variety of outcome measures as des- 
cribed in the general recommendations and in the 
specific recommendations for women. 


. Durability with devices and bulking agents has 
been limited and often reported sooner than 12 
months. Although many investigators recom- 
mend 2 year outcome data for pragmatic reasons, 
the need for indefinite multiyear follow-up is 
recognized. 


. With devices, patient convenience is often forgot- 
ten. Although this outcome may be captured in 
health related quality of life instruments it repre- 
sents a significant issue especially for intraure- 
thral or intravaginal devices. 


An important area of concern in device studies is 
patient recruitment procedures. We strongly support 
reporting according to the CONSORT guideline, 
including the flow diagram (Figure 1) for subject 
enrollment and follow-up. Subjects should be enrol- 
led in a manner that minimizes selection bias. The 
protocol should detail the procedure by which conse- 
cutive patients meeting the inclusion criteria are 
selected. All situations in which a patient meets the 
inclusion/exclusion criteria but is not offered enroll- 
ment by the investigator should be documented. The 
number of patients who decline enrollment should be 


stated, along with the reasons. There should be a 
complete accounting of all participants in the study 
including the reasons for subject withdrawal. 


RECOMMENDATIONS FOR RESEARCH IN 


INCONTINENCE DEVICES 


° Safety and serious side effects of incontinence 
devices must be completely defined with ade- 
quate follow-up, especially for use of implan- 
table devices and biologic materials, so that 
risks can be weighed against efficacy. At a 
minimum, this requires more use of large scale, 
prospective, multicenter prospective cohort 
studies when RCTs are not feasible. HIGH 


° Physiologic testing such as urodynamics 
should be considered, in addition to survey ins- 
truments, to substantiate the proposed biologic 
effect of devices especially when a placebo or 
sham is not available. MEDIUM 


° Clear, updated guidelines for each of the cate- 
gories of new devices should be developed that 
protect patient safety while promoting research 
in a practical manner. LOW 

e Patients deserve complete information about 
implantable devices when considering surgical 
therapy. New devices may be introduced into 
the market with no or minimal track record of 
safety and efficacy for the proposed use. In 
such cases it may be best to have separate sur- 
gical consents for the operation and use of the 
new device. LOW 


3. PHARMACOTHERAPY TRIALS 


Drug trials are necessary so that new drugs can be 
clinically and scientifically evaluated for quality, 
efficacy and safety [60, 106-110]. Since the 1960’s 
administrative bodies such as the Food and Drug 
Administration have required that new pharmaceuti- 
cals undergo controlled investigations to establish 
efficacy. The specific stages and of study design 
have been discussed in detail in section IIB. Many 
large RCTs have been conducted in recent years and 
incontinence research has generally benefited from 
the attention to the field and emphasis on valid out- 
comes. As the financial backing of the pharmaceuti- 
cal industry has been largely responsible for this 
research, new conflicts of interest and problems have 
arisen due to the changing economics. As stated in a 
joint editorial endorsed by members of the Interna- 
tional Committee of Medical Journal Editors, “. . . 
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published evidence of efficacy and safety rests on the 
assumption that clinical trials data have been gathe- 
red and are presented in an objective and dispassio- 
nate manner. . . We are concerned that the current 
intellectual environment in which some clinical 
research is conceived, study subjects are recruited, 
and the data analyzed and reported (or nor reported) 
may threaten this precious objectivity” [111]. Seve- 
ral of these issues are discussed in Section V3 below. 


Although many RCTs have been published in recent 
years on pharmacotherapy for urinary incontinence a 
great deal more remains to be learned. The trials 
have almost all been limited to 8-12 weeks of treat- 
ment giving very little information about long term 
safety and efficacy of drug therapy. Studies have 
typically been performed in isolation, i.e. drug vs. 
placebo, as opposed to a real life scenario where drug 
therapy is combined with behavioral and pelvic floor 
therapy. There is less than adequate information 
about special patient groups—men, children, neuro- 
genic patients, and especially the frail elderly. 
Because incontinence creates such an impact on the 
older population good studies to define the utility 
and safety of drug therapy are greatly needed in this 
group. 

An issue of special relevance in trials of pharmaceu- 
tical agents (although germane to other treatment 
modalities) is the controversy regarding placebos in 
clinical trials. Regardless of whether a drug is effec- 
tive or not, simply giving a drug to a patient may pro- 
duce a beneficial response. To assess if a drug has an 
effect over and above the placebo response, it is 
usually tested against an inactive substance (place- 
bo). In incontinence, the placebo effect may be quite 
large, anywhere from 30-50% in recent published 
studies. To account for this, investigators and regula- 
tors have generally demanded a placebo arm in most 
clinical trials of medication. On the other hand, the 
Helsinki Agreement (1989) states that “far from 
being useful, a placebo is unethical: in any medical 
study every patient including those in the control 
group, if any, should be assured of the best proven 
diagnostic and therapeutic method”. Clinicians need 
to know how a new drug compares with established 
treatment. The FDA does not require placebo- 
controlled trials of drugs for approval. However, the 
sponsor will generally prefer to compare the drug 
with a placebo and not with a competitor, since it is 
usually easier to detect a difference between treat- 
ment and no treatment, compared to two active treat- 
ments. For drugs in that same class that are already 
available, an active control agent should be used 


whenever possible. In addition, comparator trials of 
behavioral therapy versus drug or device versus drug 
are lacking, as are combination studies. Combination 
studies are especially relevant since such strategies 
are common in clinical practice despite the absence 
of data. Researchers must carefully consider these 
issues in designing a relevant, ethical study. General 
issues related to placebos are discussed in section V1 
below. 


RECOMMENDATIONS FOR PHARMACOTHERA- 
PY TRIALS: 


° Every consideration should be given to making 
sure that the interests of the subjects are kept at 
the forefront in designing safe, ethical research. 
In urinary incontinence safe, effective conser- 
vative therapy is available for the vast majority 
of patients. In most trials, comparison should 
be with “standard therapy” rather than place- 
bo/no treatment. This approach respects practi- 
cal patient management where placebo is not 
an option. HIGH 


° As effective drug therapy is available for most 
forms of incontinence comparator arms are 
recommended for most trials. Claims of super- 
iority of drugs even within the same class are 
unfounded in the absence of randomized com- 
parator trials. HIGH 


° Very little is known about the safety, efficacy 
and tolerability of drug therapy beyond 12 
week trials. A concerted effort is needed to 
create this type of information base. MEDIUM 


4. SURGICAL TRIALS 


Standards for surgical trials are detailed in recom- 
mendations from the CONSORT Organization 
(http://www.consort.org), ICS, SUFU, and the AUA 
[12-17]. We support the adoption of these standards 
by clinical and basic science researchers, the peer 
review process, specialty and sub-specialty organiza- 
tions, the health care industry, regulatory agencies 
and ultimately by clinicians. While discussion of sur- 
gical therapy for incontinence mainly applies to 
females with stress incontinence, most of these 
points are equally applicable to males undergoing 
surgery for post-prostatectomy incontinence and 
related problems (and females undergoing surgery 
for repair of pelvic organ prolapse). Unique research 
issues for surgical research using observational stu- 
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dies and randomized controlled trials will be presen- 
ted and insights from other surgical specialties will 
be discussed. 


a) Observational studies 


Observational studies are important major sources of 
descriptive data to understand the patterns of use for 
surgical procedures and of factors that influence 
these patterns. A few observational studies that inclu- 
ded representative samples with well-conducted data 
collections have been reported and will serve as 
examples for future research. 


Cross-sectional studies of surgical procedures by 
type can provide estimates of prevalence, variation 
by age, race, and region as well as morbidity and 
mortality. Using the US National Hospital Discharge 
Survey, it has been determined that incontinence 
operations have increased in frequency over time, 
are the third most common surgery in women, that 
there are large regional and racial differences in the 
rates of incontinence surgery, and morbidity and 
mortality are low [156, 157]. This type of informa- 
tion raises important health policy questions regar- 
ding physician practices, patient preferences for 
incontinence treatment, and differential access to and 
the utilization of care. In another large US national 
cross-sectional study, participants reported satisfac- 
tion with surgery even if they had not achieved com- 
plete continence, demonstrating the importance of 
patient reported outcomes [158]. 


The largest prospective cohort study published to 
date included all women undergoing the three most 
common operations for stress incontinence at 18 
representative hospitals in the United Kingdom 
[159]. A variety of measures of incontinence, symp- 
tom severity, symptom impact and complications 
were used, and participants were followed for 1 year. 
Overall, 87% of the women reported some improve- 
ment in incontinence one year after surgery, but only 
28% reported complete continence [21, 160, 161]. 
This prospective cohort demonstrated that it is pos- 
sible to collect standard data on multiple outcomes of 
surgery for stress incontinence to provide women 
with better information on the likely outcomes and 
effectiveness of the procedure in community practi- 
ce. Lessons learned from this study will drive impro- 
vements in surgical research in incontinence as dis- 
cussed below. 


b) The importance of surgical randomized Control- 
led trials 


Observational studies can also provide important 


information for designing and selecting potential 
randomized clinical trials. The randomized control- 
led trial is the accepted “gold standard” for research 
of treatment effects. However, case series are far 
more common in the surgical literature, especially 
for new “innovative” surgical procedures. This is 
true despite the fact that case series cannot account 
for selection bias on the part of both the patient and 
surgeon, non-reporting bias of failures or loss to fol- 
low-up, lack of long-term follow-up, and provide the 
lowest level of evidence for treatment effects. In all 
surgical specialties, there has been growing concern 
regarding the limited number of randomized control- 
led trials for surgical procedures, poor methodologi- 
cal standards in those that have been performed, and 
a perception that surgeons are reluctant to rigorously 
test new surgical interventions [162-165]. A number 
of reasons for the paucity of surgical trials have been 
suggested including the lack of a regulatory board 
similar to the Food & Drug Administration respon- 
sible for the development of new medications [166]. 
Surgeons can therefore perform new procedures with 
little or no limitations from hospital or ethics com- 
mittees and without any substantive trials [163]. In 
the United Kingdom, this role is filled by the Natio- 
nal Institute of Clinical Excellence (NICE 
www.nice.org.uk) interventional procedures adviso- 
ry committee, which analyzes all new procedures 
and delivers recommendations regarding their value. 


The importance of surgical randomized controlled 
trials was recently demonstrated in a trial of arthro- 
scopic surgery for osteoarthritis of the knee [167], 
one of the most widely used orthopedic operations. 
Numerous uncontrolled case series had reported sub- 
stantial pain relief after arthroscopic surgery. The 
trial provided strong evidence that the surgical pro- 
cedure was no better than the placebo procedure 
[167]. 


There have been few methodologically rigorous ran- 
domized trials of surgical procedures for incontinen- 
ce [168]. In a recent systematic review of surgical 
procedures for incontinence, of 943 studies identi- 
fied there were only 11 randomized controlled trials 
[21]. Overall, the randomized trials were considered 
of poor quality because they had few participants and 
were underpowered to detect small differences bet- 
ween groups, lacked blinding of the participants 
and/or individuals assessing the outcomes, and had 
short follow-up. It is particularly important that ope- 
rations for incontinence undergo methodologically 
rigorous randomized trials because surgery is electi- 
ve and non-emergent, the effect difference between 
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two techniques will be at best modest, and patients as 
well as surgeons need accurate data to make infor- 
med choices using risk and benefit data to compare 
operations [169, 170]. It has also been suggested that 
the first anti-incontinence procedure provides the 
highest success rate and subsequent procedures have 
a far higher failure and complication rate [21]. 


The Urinary Incontinence Treatment Network is one 
example of a multi-center consortium created to 
conduct randomized controlled clinical trials enrol- 
ling patients with urinary incontinence. The UITN, 
established by the U.S. National Institutes of Health 
in 2000, consists of 9 recruiting centers and a data 
coordinating center. The clinical expertise includes a 
mixture of urology and urogynecology. The first cli- 
nical trial undertaken by the Network compares stan- 
dardized forms of the Burch colposuspension (Tana- 
gho modification) and the autologous rectus fascia 
sling procedures for overall treatment success and 
stress urinary incontinence success at 24-month 
post-operatively (the trial is known as the Stress 
Incontinence Surgical Treatment Efficacy Trial or 
SISTEr) [171]. Recruitment for this trial, with a tar- 
get sample size of 650, was completed in June 2004. 
A second trial, the Behavior Enhances Drug Reduc- 
tion of Incontinence, BE-DRI, was initiated in the 
summer of 2004. The purpose of this trial is to test 
whether the addition of behavior treatment to tolte- 
rodine therapy will increase the number of patients 
who can discontinue tolterodine therapy and sustain 
a significant reduction of incontinence. Participants 
are community-dwelling women with pure or urge 
predominant incontinence. 


c) Surgical trial methods 


“Surgeons should realize that using the right tools 
for clinical research is comparable to selecting and 
using the right instruments for an operation.” [172] 


To ensure surgical trials are relevant and credible, 
detailed information about the study design is essen- 
tial [162]. Reports of randomized trials should fol- 
low the current CONSORT flow diagram [30]. In 
order to understand how surgical results can be gene- 
ralized to the population at large it is critically 
important that researchers carefully record the num- 
ber of patients with incontinence who were not offe- 
red enrollment in the trial and those who refused to 
participate as well as the reasons for each. All parti- 
cipants should undergo a comprehensive baseline 
evaluation as discussed in the general recommenda- 
tions and baseline comparability of the intervention 
groups demonstrated using descriptive statistics. The 


randomization technique must be clearly described 
to confirm random allocation and that none of the 
study team has influenced the assignment resulting 
in selection bias. 


Differential drop out after randomization can intro- 
duce bias. In the largest and most methodologically 
sound randomized controlled trial to date comparing 
the tension-free vaginal tape (TVT) and colposus- 
pension (referred to as the UK TVT RCT), a large 
number of women withdrew from the colposuspen- 
sion arm after randomization [173, 174]. The loss of 
participants after randomization introduced bias in 
favor of the TVT because the drop outs had less 
severe incontinence resulting in the colposuspension 
group having more severe incontinence. It has been 
suggested that participants were only willing to 
continue if they were randomized to the “new and 
better” TVT procedure [174, 175]. Accounting for 
subjects “lost to follow-up” must also be detailed as 
per the CONSORT flow diagram. In the UK TVT 
RCT, drop out after surgery was similar for both pro- 
cedures. In contrast, the UITN study discussed above 
had no drop outs with 650 participants randomized in 
the operating room at the time of surgery [171]. 


The surgical procedure should be described in such 
detail that it could easily be reproduced in another 
study. Standardization of the procedure may vary 
depending on the research question [176]. Trials 
where the surgical technique is tightly controlled (i.e. 
small number of highly skilled surgeons) are analo- 
gous to medical trials where only compliant patients 
are randomized, reflecting efficacy of the procedure 
in an ideal setting. If the surgical procedure is less 
controlled, it may be more generalizable to a mixtu- 
re of skill level among surgeons in the community, 
and so reflect effectiveness of the procedure in usual 
practice [169]. 


Masking of participants as to their assigned interven- 
tion and those assessing the outcome is particularly 
important for surgical trials for incontinence because 
there may be enthusiasm by the patient or surgeon 
for a new procedure, many outcomes are based on 
the patient’s own assessments such as symptom and 
quality of life scores, and the intervention is primari- 
ly for improvement of symptoms [177]. In the pre- 
viously mentioned UK TVT RCT, neither the parti- 
cipants nor the staff collecting the post-operative 
assessments were blinded and this may have resulted 
in a biased assessment of the outcome. 


d) Outcomes of UT: 


Surgical outcomes are discussed in detail in Chapters 
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6, 15, 16, and 17 as well as in the specific patient 
groups discussed above and will not be repeated 
here. The key issues are that validated outcome mea- 
sures should be decided on in advance and data col- 
lected prospectively as well as throughout the study. 


e) Development & assessment of new surgical fro- 
cedures 


Surgical research presents unique challenges to 
efforts at optimizing patient care. It is important to 
create a pathway for real advances while simulta- 
neously protecting patient safety. It would be desi- 
rable to have RCTs of all operations for incontinen- 
ce; while one may argue that resources are inadequa- 
te it is also very costly to introduce ineffective or 
unsafe procedures without proper research. When 
new procedures are substantially different from prior 
operations there should be a broad based prelimina- 
ry exploration leading to a comparative trial if war- 
ranted. At the same time, many minor modifications 
of surgical procedures are inappropriate for randomi- 
zed trials and if required, surgical progress would be 
slowed [178]. 


It has been argued that the first patient in whom a 
procedure is performed should be randomized [163, 
179]. Alternatively, it has been suggested that case 
series for new procedures are allowed until the pro- 
cedure finds its intended use and to avoid doing stu- 
dies while those performing the procedures are on 
the “learning curve”. Typically, new surgical proce- 
dures for incontinence have been reported as case 
series [77, 180]. Not only do surgical case series 
provide the lowest level of evidence for treatment 
effects, case series may be “harmful”. An accumula- 
tion of “positive” case series may present a prematu- 
re certainty about benefits of a procedure and make 
it even more difficult to perform randomized trials 
[162, 169]. Influential members of the surgical com- 
munity may endorse a new procedure and if the pro- 
cedure is considered better it may be difficult to get 
surgeons and patients to randomize or a trial may 
appear to be unethical with a “proven” procedure 
[162, 163, 181]. 


For new surgical procedures, important issues of 
adequate informed consent and conflicts associated 
with incentives for developing, starting and using 
new procedures have been raised. Informed consent 
for a new procedure must include: 


° acknowledgement that the procedure is new and 
has not been shown to be more effective than a 
traditional approach 


° discussion of potential complications, especially 
any integrally related to the procedure or device 


° disclosure that information on complications are 
limited, and 


° disclosure that the long-term benefits are unclear 
[180]. 


Incentives for adopting new procedures prior to suf- 
ficient evidence can arise from self-interest by attrac- 
ting patients to one’s practice, industry marketing, 
and patient desire for “cutting edge” techniques. 
Industry sponsorship or a surgeon’s financial interest 
must be disclosed. 


It has been recently suggested that innovations in 
maternal-fetal surgery be conducted in centers of 
excellence, evaluated as research, and that randomi- 
zed controlled trials are necessary before procedures 
become available outside the research setting or are 
integrated into clinical practice [182]. This recom- 
mendation is based on the premise that evidence is 
critical to ensuring that promising therapies are in 
fact safe and efficacious. [182]. Unfortunately, clini- 
cal trials and systematic analysis of outcomes have 
not preceded integration of new surgical therapies 
for incontinence into clinical practice [21, 168, 180, 
183]. 


Fortunately, organizations and treatment networks 
have been established to address many issues related 
to surgical interventions. Examples include the UK 
National Institute of Clinical Excellence (NICE 
www.nice.org.uk), the Australian Safety and Effica- 
cy Register of New Interventional Procedures- Sur- 
gical (ASERNIP-S www.surgeons.org/asernip-s), 
and the US treatment networks: Urinary Incontinen- 
ce Treatment Network (UITN http://www. niddk. 
nih.gov/patient/uitn/uitn.htm) for the NIDDK and 
the Pelvic Floor Dysfunction Network (PFDN). The 
NICE and ASERNIP-S provide systematic reviews 
of new operations, assessment of effectiveness, and 
recommendations that the technique has sufficient 
data for widespread use, or that the techniques 
appear unsafe, or that further audit/research are 
required before its widespread usage. The UITN and 
PFDN were established to provide the infrastructure 
for multicenter large randomized controlled trials for 
incontinence and prolapse. 


The PFDN is a multicenter network in the United 
States, supported by the National Institute of Child 
Health and Human Development, one of the insti- 
tutes of the NIH. Started in 2001, the network has 
seven clinical sites and a data coordinating center, 
with the primary goal of performing clinical trials 
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related to the prevention, evaluation, and treatment 
of pelvic floor disorders in women, including pelvic 
organ prolapse, and urinary and fecal incontinence as 
well as other abnormalities of the lower urinary and 
gastrointestinal tracts. The network has several large 
studies ongoing, including a surgical trial that will 
enroll 480 women to test whether the addition of 
Burch colposuspension prevents postoperative stress 
incontinence when continent women with advanced 
prolapse undergo abdominal sacrocolpopexy [184]; a 
cohort study of 900 primiparous women after their 
first birth, determining the prevalence and incidence 
of fecal and urinary incontinence among women who 
did and did not have an anal sphincter laceration at 
vaginal delivery, compared to women delivered by 
cesarean without labor; and comparing symptoms, 
physical examination, and imaging (pelvic magnetic 
resonance imaging and endoanal ultrasound) in 255 
women after vaginal delivery with and without anal 
sphincter laceration and in women after cesarean 
delivery without labor. In addition, the network has 
completed several small studies so far, including stu- 
dies comparing different types of catheters used in 
urodynamic testing, validating questionnaires on 
fecal incontinence and quality of life, and comparing 
modifications of the standardized system of staging 
prolapse. 


To make ethical and evidence-based progress in sur- 
gical knowledge for incontinence, a new paradigm to 
balance surgical innovation and research is essential. 
Cooperative collaboration of investigators and possi- 
bly industry, a preliminary phase to develop new 
procedures and training, prospectively collected 
comprehensive data, and ongoing assessment as to 
the need for randomized controlled trials has been 
suggested [178]. As surgeons, we have the opportu- 
nity to improve our understanding of surgical inter- 
ventions and improve patient care. 


RECOMMENDATIONS FOR SURGICAL TRIALS: 


e Safety and serious side effects of new opera- 
tions must be completely defined with adequa- 
te follow-up so that risks can be weighed 
against efficacy. At a minimum, this requires 
more use of large scale, independent, prospec- 
tive, multicenter cohort studies when RCTs are 
not practical. HIGH 


° Valid informed research consent is required in 
all trials of surgical interventions, which is 
separate from the consent to surgery. HIGH 


° We recommend ongoing research into the use- 


fulness of pre- and post-operative urodynamics 
in surgical trials. One of the primary research 
goals should be to collect data to determine the 
predictive value of urodynamic testing prior to 
intervention for stress urinary incontinence. 
Other important areas include the utility and 
performance of urodynamics for continent 
women undergoing pelvic organ prolapse 


5. SUMMARY OF SPECIFIC TYPES OF TRIALS 


It is appreciated that both device and surgical resear- 
ch trials present significant challenges to trial design. 
Although decades of experience have refined the 
conduct of drug trials the absence of comparable 
robust device and surgical trials derives from these 
design challenges. Table 1 lists adherence to Design 
criteria between Behavioral, Drug, Device and Sur- 
gical Trials as specified in General Recommenda- 


tions for Clinical Research in Incontinence. The net 
result of failure to adhere to these principles may be 
that the efficacies of the latter two approaches for 
urinary incontinence are over-estimated. By analogy 
to intervention trials for pain, the more invasive the 
treatment, the greater the placebo effect and desire 
by the patient to self report better outcomes. For uri- 
nary incontinence, like pain, this is especially rele- 
this data as most patients lost to follow-up vant in that even purported “objective” outcomes of 


should be considered to have failed treatment. diary and pad tests rely on patient report and can be 
HIGH circumvented. 


repair. HIGH 


° Reports of successful treatment should be limi- 
ted to subjects with a minimum (not mean) of 
one year follow-up and should include a patient 
perspective measure. Specific assumptions 
about subjects lost to follow-up should be sta- 
ted; last observation carried forward may not 
be the most appropriate method of handling 


Table 1. Adherence to Design criteria between Drug, Device and Surgical Trials 


Design Issue Behavioral Drugs Devices Surgery Comments 

Randomization Sometimes Often Rare Rare Biases may not be eliminated in device or 
surgery if patient aware of treatment 

Parallel Sometimes Often Rare Rare 

Crossover Rare Sometimes Never Never Unable to un-do procedure 

Placebo/sham Rare Often Sometimes Never Considered unethical for sham surgery 

Run-in period Often Often Sometimes Never Including the 5-10% of subjects who would 
drop out for failure to meet inclusion 
criteria will favor device, surgery 

Single institution Often Sometimes Often Usually Reporting a surgeon’s results could 
influence 

Multi-institution Sometimes Often Sometimes Rare 

Single Blinded Never Sometimes Never Never 

Double Blinded Never Often Never Never 

Intention to treat Rare Often Never Never If assume those lost to follow-up are 
failures, results when not included biased in 
favor of treatment 

Per protocol Rare Rare Often Often Efficacy at last follow-up fails to allow 
durability assessment 

Follow-up Months Weeks Months Months Durability questioned with behavioral and 
procedures 

Equivalence trial Rare Rare Rare Rare Devices/surgery enrolled after 


behavioral/drug therapies 
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V. ETHICAL ISSUES IN RESEARCH 


1. THE PLACEBO IN CLINICAL TRIALS OF URI- 
NARY INCONTINENCE 


A placebo is defined as any treatment or aspect of 
treatment that does not possess a “specific” action on 
a patient’s symptoms or disease. The placebo as an 
intervention is designed to simulate a medical treat- 
ment yet not be a specific therapy for the condition 
as judged by the investigator. Thus preclinical data 
demonstrating a potential mechanism of action is 
necessary to justify labeling one arm as “active”. The 
use of a placebo control (or sham) is a critical aspect 
of predefined criteria for internal validity (quality 
assessment) for clinical trials developed by the US 
Preventive Services Task Force and National Health 
Service Centre for Reviews and Dissemination (UK) 
and for assessing clinical effectiveness based on 
Levels of Evidence (Levels Ia. Ib, Ila) used by the 
US Agency for Healthcare Research and Quality, UK 
National Health Service and other agencies. 


The ability of RCTs to produce unbiased estimates of 
an intervention’s innate (pharmacologic or physiolo- 
gic) effect rests on at least two assumptions [185]. 
First, that disease severity and psychological effects 
are equally distributed across treatment groups. 
Second, that other effects fail to interact with the 
action of the intervention. Blinding both investigator 
and participant seeks to reduce preferences; prefe- 
rences bias outcome assessments and enhance cogni- 
tive mechanisms that may interact with either control 
(placebo) or intervention (surgery, drug, device, 
behavioral modification). Urinary incontinence trials 
have the potential to be greatly influenced by the 
“placebo effect” because of the complex cognitive 
influences on bladder and outlet function and use of 
semi-objective outcome measures (questionnaires, 
diaries and pads). In this regard, incontinence trials 
resemble pain and psychiatric trials more that those 
with biochemical or physiological outcomes such as 
prostate specific antigen or bone density. To the 
skeptic, diaries and pads are outcomes that can be 
mis-reported and tampered with by the patient befo- 
re arriving at the investigative site. Urodynamics, 
while more objective, fails to universally correlate 
with symptoms, is expensive and invasive as an out- 
come. Moreover, cognitive influences on urodyna- 
mics that require active participation are likely. 


Controversy has surrounded the placebo effect since 
its description in the 1950’s by H.K.Beecher [186]. 
An initial review of 15 studies found that symptoms 
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were satisfactorily relieved in 35% of subjects lea- 
ding to the promulgation of the estimate of placebo 
effect being about a third. The placebo response has 
been broadly defined as a change in the patient’s 
health or bodily state that is attributable to the sym- 
bolic impact of medical treatment or setting [187]. In 
essence, a placebo response would be predicted whe- 
never a conscious patient engages in any medical 
encounter. In a meta-analysis of 130 trials for 40 
conditions no effect of placebo was seen for objecti- 
ve outcomes [188]. For more subjective outcomes a 
positive effect was noted. In contrast, for pain, psy- 
chiatric and incontinence trials the placebo arm 
varies from 8 to 78%. Placebos have time-effect 
curves and peak, cumulative and carryover effects 
similar to an active drug. In meta-analyses of place- 
bo response [189], non specific effects are substan- 
tial and can be either synergistic or antagonistic 
toward pharmacologic or physiologic mechanisms. 
Therefore the additive model (drug effect minus pla- 
cebo = specific effect) of trial design is too simplis- 
tic. If the informed consent process is misunderstood 
the subjects may believe that they are getting care 
directed at their problem. This therapeutic miscon- 
ception could enhance the placebo effect and make it 
more difficult to detect a difference from active drug. 


Two theories concerning the placebo effect — expec- 
tancy and conditioning — are relevant to incontinen- 
ce trials. In examining the contributions of sugges- 
tion, desire and expectation on intrarectal drug thera- 
py for irritable bowel syndrome it was found that 
both placebo and lidocaine had very large effects on 
visceral pain scores [190]. The authors found that a 
significant improvement with lidocaine over placebo 
when no suggestions for pain relief were given. But 
adding the suggestion of pain relief increased magni- 
tude of placebo analgesia to nearly that of lidocaine. 
Patient-provider relationship also has a profound 
effect in addition to expectations. In a study evalua- 
ting acupuncture, it was found that excessive expec- 
tations had a negative association with outcome 
(Goal Attainment Score). This negative association 
is contrary to previous observations for placebo 
effect and was attributed to greater disappointment 
and these participants being less likely to perceive 
benefit than those using acupuncture as a last resort 
with lower expectations. Also contrary to previous 
reports, a strong relationship with the investigator 
had a negative association with outcome. This fin- 
ding was attributed to the subject being more passi- 
ve with respect to participation necessary in acu- 
puncture. This latter finding may have implications 
for incontinence interventions requiring active parti- 


cipation of subjects. These observations again high- 
light the notion that placebo effects can both atte- 
nuate and augment a proposed active therapy. 


Expectancy, conditioning, patient-provider relations, 
suggestion and desire theories fail to explain how 
cognitive functioning influences symptoms. Recent 
findings from neuroanatomy and neurochemistry 
have shed insight into placebo mechanisms. Endor- 
phin, catecholamine, cortisol and dopaminergic path- 
ways have been implicated in placebo responses for 
pain and depression. The ability of naloxone to abo- 
lish the placebo effect induced by expectancy sug- 
gests an active opiate mechanism [191]. Thus in 
trials of centrally acting drugs for incontinence, dif- 
ferences over placebo may be minimized depending 
on the trial conditions. Involvement of descending 
prefrontal cortex and brainstem pathways acting on 
the dorsal horn of the spinal cord have been implica- 
ted based on differences in visceral versus somatic 
placebo effects. This observation may be relevant to 
neuromodulation trials in which PET scanning corre- 
lates a positive response of sacral stimulation with 
activation of these sites [192]. Because these same 
neurotransmitters and pathways influence micturi- 
tion it is tempting to speculate that the large placebo 
effect in clinical trials for incontinence derives from 
similar mechanisms evoked in pain and psychiatric 
studies. 


These findings have implications for trial design and 
interpretation for incontinence. For example, it is 
possible that the benefit of an intervention over pla- 
cebo may be minimal yet the therapy effective. 
Alternatively, placebo effects can be exploited for 
therapeutic benefit. Also, the choice of placebo in 
behavioral or device trials is crucial in order not to 
overestimate the specificity of action of an interven- 
tion. For pelvic muscle training designing a sham 
maneuver that fails to contract musculature involved 
in urine storage yet activates muscles in the vicinity 
(e.g. adducting thighs while crossing ankles) is chal- 
lenging. As for devices or surgery, sham surgery 
raises ethical issues. Because perception of a stimu- 
lus itself may have placebo effect it can be argued 
that in electrical or magnetic studies employing 
implantation with stimulus still overestimate effica- 
cy. The issue of placebo controls versus an active or 
no control remains an important issue in incontinen- 
ce research and argues for scrutiny of multiple 
controlled RCTs at various sites in different popula- 
tions before universal adoption of a new therapy to 
better assess efficacy for an intervention. 
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2. PAYMENT FOR RECRUITING IN CLINICAL 
RESEARCH 


Especially in the US, proceeds from clinical trials 
(primarily pharmaceutical but also surgical and devi- 
ce trials) have become an increasingly important 
supplement to clinician income. Clinical research, 
previously limited to a few academic institutions, is 
now spread through all segments of the medical 
community. While this may improve the variety of 
patient representation in studies, it also makes safe- 
guarding the rights of research subjects more diffi- 
cult. Competition for revenue from research, aggres- 
sive advertising for research subjects, and dependen- 
ce of clinicians on income from pharmaceutical com- 
panies are trends that bear close attention. It is typi- 
cal and preferable that researchers do not receive 
money directly from industry sponsors but rather 
from a contracted research organization acting as an 
independent third party. Most quality peer-review 
scientific journals require a declaration of conflict of 
interest. There are many potential relationships bet- 
ween physicians and industry; it is preferable that the 
nature of the relationship and its financial magnitude 
if any, be fully defined rather than categorized (i.e. 
“consultant’”) so that the reader can appropriately 
assess the actual and potential conflict of interests. 


3. AUTHORSHIP, SPONSORSHIP AND CONFLICT 
OF INTEREST 


In investigator-initiated, government-funded resear- 
ch, there has always been a lead investigator who is 
ultimately responsible for all aspects of the work. 
Recently, this paradigm has not been used in phar- 
maceutical research. The structure of the trial is 
determined by the company (perhaps with input from 
a group of consultants); there are typically a large 
number of sites, each of which enrolls relatively few 
subjects; and data analysis is performed centrally, 
often under the direction of the sponsoring company. 
Clinicians at each site are not intimately familiar 
with the entire process of the study. When results are 
reported, the paper may be written by an outside 
agency, and then passed to authors for editing and 
comments; rarely are investigators involved in the 
analysis. This presents a real problem with favori- 
tism and inevitably dilutes the force, impact, and res- 
ponsibility of authorship. Standards of authorship 
defined by many journals must be followed. Acade- 
mic leaders must establish standards for interactions 
between investigators and industry. All data, not just 
summary data, should be presented to all investiga- 
tors. Prior to initiation of a pharmaceutical company 


trial a publication committee should be established 
with a chair, representatives of principal investiga- 
tors at participating sites, and a limited number of 
key representative of the sponsoring company. If the 
principal investigators are not adequately trained in 
statistical methods, independent statisticians should 
also be included on the Publications Committee. 


RECOMMENDATIONS FOR ETHICAL RESEARCH: 


° The committee members are particularly concer- 
ned about the perceived lack of input of principal 
investigators in the planning and reporting of cli- 
nical trials sponsored by pharmaceutical compa- 
nies. Therefore, we recommend: 


° Continuity in clinical direction from design 
through authorship is mandatory. Investigators 
should be involved in the planning stage and a 
publications committee should be named at the 
beginning of the clinical trial. The Uniform 
Requirements for Manuscripts Submitted to Bio- 
medical Journals, from the International Commit- 
tee of Medical Journal Editors should be follo- 
wed. Authorship requires: 


1) Substantial contributions to conception and 
design or acquisition of data or analysis and 
interpretation of data, 


2) Drafting the article or revising it critically for 
important intellectual content, 


3) Final approval of the version to be published 


Authors should provide a description of what 
each contributed and editors should publish 
that information. HIGH 


e Authors should have access to all raw data from 
clinical trials, not simply selected tables. HIGH 


e Clinical trial results should be published regard- 
less of outcome. In order to promote public awa- 
reness and ultimate publication we strongly 
recommend that all trials be registered in the 
public domain. The funder should have the right 
to review manuscripts for a limited period of time 
prior to publication but the manuscript is the intel- 
lectual property of its authors, not the funder. 
HIGH 


° All authors should be able to accept responsibili- 
ty for the published work and all potential 
conflicts of interest should be fully disclosed. 
HIGH 


° All RCTs should be registered and journal editors 
should decline to publish studies that were not 
registered. MEDIUM 


143 


VI. CONCLUSIONS 


The goal of this Consultation has been to examine 
and classify data in order to determine the level of 
evidence that supports our care of incontinent 
patients. The goal of this Committee has been to pro- 
vide a roadmap for the investigators who will produ- 
ce the high quality research for the next Consulta- 
tion. Ultimately, good research is credible. Credibili- 
ty creates impact and generates strong recommenda- 
tions. Credible research draws others to follow and 
expand on the work while simultaneously guiding 
clinical care of patients. Unfortunately, it is clear that 
much of the published work in incontinence has not 
been of high quality and thus has not effectively 
changed patient care. However this can be remedied 
in the future for, in most cases, the failure has been 
due to preventable deficiencies in planning and data 
collection. 


The Committee has emphasized that all quality 
research, be it prospective or retrospective, clinical 
or preclinical, begins with detailed planning —esta- 
blishing a clear and relevant hypothesis, developing 
a trial of appropriate magnitude to accept or reject 
the hypothesis, and defining methods of adequate 
sensitivity and specificity to produce credible data. If 
investigators will work together in true multidiscipli- 
nary teams, following the methodology presented 
here, then the Fourth International Consultation on 
Incontinence will truly be a landmark event. 
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Management with Continence Products 


A. COTTENDEN 


D. Buss, M. FADER, K. GETLIFFE, H. HERRERA, J. PATERSON, G. SZONYI, M. WILDE 


A. PATIENT ASSESSMENT AND 
PRODUCT EVALUATION 


I. INTRODUCTION 


Not all incontinence can be cured completely and 
even those who are successfully treated may have to 
live with incontinence for a time while, for example, 
they wait for surgery or for pelvic floor muscle trai- 
ning to yield its benefits. Still others — depending on 
their frailty, severity of incontinence and personal 
priorities — may not be candidates for treatment or 
may choose management over attempted cure. For 
all such people, the challenge is to discover how to 
deal with their incontinence so as to minimise its 
impact on their quality of life. This usually involves 
using some kind of continence product(s) to control 
or contain leakage of urine and / or faeces, and /or to 
manage urinary retention. Managing incontinence 
successfully with products is often referred to as 
contained incontinence, managed incontinence or 
social continence, in recognition of the substantial 
benefits it can bring to quality of life even though 
cure has not been achieved (See Chapter 18 for a 
more comprehensive discussion of these and related 
terms). 


This chapter is aimed primarily at healthcare profes- 
sionals seeking to make informed decisions as they 
choose between continence product categories and 
select a specific product within a chosen category. 
The chapter includes a section for each of the major 
product categories, each section reviewing published 
data and — where possible - identifying evidence- 
based recommendations for product selection and 
use. Products designed to deal with skin and odour 
problems caused by incontinence are also addressed. 


151 


The product sections are preceded by two others: the 
first provides overall guidelines for product selec- 
tion, while the second reviews the methodological 
challenges of conducting continence product evalua- 
tions and interpreting the results. 


II. PATIENT ASSESSMENT AND 
OVERALL GUIDELINES FOR 
SELECTING CONTINENCE 
PRODUCTS 


Selecting suitable continence products is critical for 
patient well-being. Ability to contain and conceal 
incontinence enables individuals to protect their 
public identity as a continent person and avoid the 
stigma associated with incontinence. Failure to do so 
can result in limited social and professional opportu- 
nities, place relationships in jeopardy and detrimen- 
tally affect emotional and mental wellbeing (Mitte- 
ness & Barker 1995); (Paterson 2000). 


Fortunately there are diverse ranges of different pro- 
ducts to choose from; however, without comprehen- 
sive and current information on the range of products 
available this plethora of choice can be overwhel- 
ming and confusing (Paterson et al. 2003). Accessi- 
bility, affordability and supply of continence pro- 
ducts are also complex and these issues are often 
compounded by the lack of knowledge and informa- 
tion readily available to incontinent people and their 
carers on how to choose a product that best meets 
needs (Paterson, Dunn, Kowanko, van, Stein & Pret- 
ty 2003). 


Choice of appropriate products for an individual with 
incontinence is influenced by resources and care 
available and client / carer preference as well as 
assessment of specific client characteristics and 
needs (Gibb & Wong 1994); (Proudfoot, Farmer & 
McIntosh 1994); (Paterson, Dunn, Kowanko, van, 
Stein & Pretty 2003). 


1. PRODUCT CATEGORIES 


The continence products considered here may be 
divided into two broad types (Fig II-1): products to 
prevent incontinence by assisting toileting; and pro- 
ducts to manage urinary retention or to contain / 
control incontinence (urinary and / or faecal). 


All toileting products can be useful for urinary and / 
or faecal incontinence except for handheld urinals 
which are just for urinary incontinence. Containment 
/ control products are subdivided into three overlap- 
ping categories: those for urinary incontinence, uri- 
nary retention and faecal incontinence. So, for 
example, someone with urinary retention is most 
likely to benefit from one of the products in the red 
ellipse, while someone with urinary incontinence 
will most likely benefit from one in the blue ellipse. 
A patient suffering from both problems will need two 
products (one from each ellipse) or one product from 
the intersection of the two ellipses. 


2. CHOOSING BETWEEN PRODUCT CATEGORIES 


The algorithms below (Figs II-2 and II-3) are desi- 
gned to provide guidance for determining broadly 
which type (prevention or containment / control) and 
which category of products are likely to be of bene- 
fit. Three main questions determine which types of 
products are likely to be suitable: 


° Is there urinary incontinence or faecal incontinen- 
ce or both? 


Is there urinary retention with or without inconti- 
nence? 


Are there problems with toilet access (eg proximi- 
ty or design of the toilet; mobility or urgency pro- 
blems for the patient)? 


Answers to these questions will determine which one 
(or more) of the algorithms is most appropriate for an 
individual and guide the pathway in the algorithm to 
be followed in finding the most appropriate category 
of product(s). 


3. PATIENT ASSESSMENT FACTORS 


Many factors are known to influence the suitability 
of a particular product category or individual product 
for a patient and these are listed in Table II-1. 


4. SUMMARY 


In conclusion, continence products find an impor- 
tant role in enhancing the quality of life and redu- 
cing stigma of incontinence of those who: are 
awaiting treatment; are waiting for treatment to 
take effect; elect not to pursue cure options; are 
unable to be fully cured and are living with an 
ongoing bladder / bowel problem. How effective 
they are in this role is determined by the correct 
choice and application of the product (Level of 
Evidence 4). 


Products for f Handheld Commodes Bedpans Products for 
toileting wihal Sw ws seats Barom wipers toileting 
(urine) ARANES ee (faeces) 


IDC + 
drainage 
bags / 


Sheaths 


catheter 
valves 


Products for 
urinary 
retention 


Figure II-1. Categories of continence products. 


Bodyworn urinals 
Occlusives 


Products for 
urinary 
incontinence 
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Anal plugs 

Rectal tubes, 
catheters & trumpets 
Rectal pouches 


Products for 
faecal 
incontinence 


Table I-1. Key elements of patient assessment 


Element 


Rationale 


Independence / assistance 


If a carer is required to apply or change the product then it may be important to 
involve them in the selection of the product and to establish their willingness and ability to 
use it. 


Nature of incontinence 


The frequency, volume and flow rate of the incontinence influences product suitability. 
Generally smaller, more discrete products should be tried before larger bulkier products. 


Mental acuity 


Mental impairment can affect the person’s ability to manage the product. Products 
that resemble usual underwear (e.g. some absorbents) may be easiest to manage. 
Products which have health implications if used incorrectly (e.g. occlusives or cathe 
ter valves) should be avoided if mental impairment is present 


Mobility Impaired mobility may make some product choices impractical or require toilet or 
clothing modification to allow effective use of the product. 

Dexterity Problems with hand or finger movement can make it difficult to use some products, eg taps 
on leg bags, straps with buttons. 

Eyesight Impaired eyesight limits effective application and management of some products. 


Physical characteristics 


Anthropometrics (e.g. height and waist, thigh, penile circumference) will influence 
the comfort and effectiveness of a product 


Leg abduction problems 


Difficulty with abduction can make the use of some products impractical or in effective. 


Lifestyle 


Daily activities can influence the choice of product and a mixture of products may 

provide optimum management. Different products may be most satisfactory for day 

time and going out (when discreteness may be a priority) and night-time or staying in 
(when comfort may be a priority) or for holidays (when large quantities of disposables may 
be a problem). 


Laundry facilities 


Reusable continence products and bed linen may be very heavy when wet and take a long 
time to dry. It is important to check that the person doing the laundry has the ability and 
facilities to cope. 


Disposal facilities 


Ability to appropriately, safely and discreetly dispose of the selected products need to be 
considered 


Personal preferences 


Different people like different products and where possible patients should be given a choice 
of products with which to experiment to determine the most satisfactory product. 


Personal priorities 


Everyone wants to avoid leakage but other factors such as discreteness may be more or less 
important to individuals. 
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Urinary incontinence 
and / or retention 
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£ Clinically important retention? | 
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Clinically important retention persists? 
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l: Access / mobility / proximity / urgency problem? 
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Figure II-2. Algorithm to guide choosing between categories of toileting and containment products for urinary incontinence 
and / or retention. (Y = Yes; N = No; U = unsatisfactory ie considered and deemed unsuitable or tried and found not to work 
satisfactorily). * Consideration should be based on assessment of the patient’s physical characteristics, cognitive ability and 
personal preferences, as well as the nature of their incontinence. 
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Figure II-3. Algorithm to guide choosing between categories of toileting and containment products for faecal incontinence. 
(Y = Yes; N = No; U = unsatisfactory ie considered and deemed inappropriate or tried and found not to work satisfactorily). 


* Consideration should be based on assessment of the patient’s physical characteristics, cognitive ability and personal prefe- 
rences, as well as the nature of their incontinence. 
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5. RECOMMENDATIONS 


e Incontinence should be actively managed with 
products to minimise the impact of incontinen- 
ce on quality of life (Grade of Recommenda- 
tion C). 


° Patients should be carefully assessed (and reas- 
sessed) to select the most appropriate products 
(Grade of Recommendation C). 


HI. PRODUCT EVALUATION 
METHODOLOGY 


Measuring the performance of continence products 
is methodologically challenging. Manufacturers 
modify and change their products regularly, both in 
terms of materials and designs and this limits the 
long-term validity of research results. There are also 
complex issues regarding research questions, study 
design, product representation, blinding and sample 
size (Fader, Cottenden & Brooks 2001) which are 
discussed below. 


1. RESEARCH QUESTIONS 
a) Comparisons 


Part of the complexity of product evaluations is the 
sheer number and type of products which means that 
many different comparisons can be made and at dif- 
ferent levels. Table III-1 shows a hierarchy of diffe- 
rent questions regarding product choice. 


Table III-1. Levels of questions Which type of product (eg 
catheter, sheath, absorbent pad)? 


1. Which design of product type (eg pull-up or diaper)? 


2. Which material type (eg reusable or disposable)? 


3. Which design/material feature (eg with / without elastic 
gathers; with/without superabsorbent polymer)? 


. Which product brand? 


For example, in the field of absorbents the practitio- 
ner wishes to know whether to use an underpad or a 
bodyworn product, a reusable or a disposable, a dia- 
per or an insert (if they select a bodyworn), a diaper 
with standing gathers or without and, finally, which 
of the many diaper brands is likely to be most effec- 
tive. Attempting to answer this final question is the 
most pertinent question for the practitioner (who 
may already have made decisions about questions 1- 
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4) but is particularly problematic because of the high 
rate of product change. By the time the results of a 
clinical trial of product brands are known many of 
the test products will have been modified and the 
results will have limited value for product selection. 
However, these ‘single group’ studies do have value 
in demonstrating the range of performance within the 
group of product brands, and where objective mea- 
surements can be made (for example, of leakage per- 
formance) can allow for comparisons between 
groups of products. Single group studies are also 
helpful in promoting product improvement by revea- 
ling common problems experienced by patients and 
exposing particularly poor products or poor product 
features which are amenable to change by manufac- 
turers. 


Basic product designs, features and materials change 
much less frequently and attempting to answer ques- 
tions 1-4 is therefore likely to lead to more long-las- 
ting results. Such studies have been attempted by 
many researchers, but these have frequently been 
confounded by problems with product representa- 
tion. 


b) Product representation 


The single greatest (and most frequently overlooked) 
threat to the validity of clinical trials of products is 
the selection of the products entered into the study. 
Studies of single groups of similar product brands 
have shown that patient ‘overall opinion’ scores vary 
by as much as 70 percentage points (Fader et al. 
1999c) and the selection of products to represent the 
group of interest is therefore crucial. Studies that 
have purported to compare different designs or mate- 
rials have often included a small number (or more 
frequently a single) arbitrarily selected product(s). 
Generalizing the results of such studies to whole pro- 
duct groups (e.g reusable underpads, or disposable 
bodyworns) is meaningless and misleading. It is per- 
fectly possible to select (either by accident or design) 
a particularly ‘good’ product from one group and a 
particularly ‘poor’ product from another. A well- 
designed study will therefore be seriously flawed if 
there is no clear process or pilot study to determine 
and justify the choice of particular products chosen 
to represent the product group. Even with a systema- 
tic process of product selection (or preferably a pilot 
study) it is unwise to select a single product to repre- 
sent a whole group of products and selection of a 
small group of products (e.g. three) is preferable. 
This allows for any ‘within group’ differences to be 
detected and helps to demonstrate the ‘representati- 
veness’ of the products selected. 


The most controlled method of testing different desi- 
gns, materials or features of products is to make up 
experimental batches which differ only in the aspect 
of interest (e.g. the material or the feature) and a 
small number of studies have attempted this (Clancy 
& Malone-Lee 1991); (Thornburn et al. 1997). 
However, experimentally made products are not 
usually identical to those available on the market, 
which impairs the validity of such studies. 


2. RESEARCH DESIGN 


A randomized controlled trial is not possible for cli- 
nical trials of products simply because a ‘control’ 
product does not exist. Nor is there a ‘standard or 
reference’ product to act as a control and compari- 
sons with ‘standard practice’ (i.e. the product cur- 
rently in use) is prone to bias. 


Although it is methodologically simpler (and more 
robust) to compare only two different product 
groups, it is more clinically relevant to compare 
several competing groups, using a multiple cross- 
over design, where there are valid comparisons. For 
example, there are four main design groups of dispo- 
sable bodyworn pads for moderate/heavy inconti- 
nence (inserts, diapers, pull-ups and T-shaped). Eva- 
luation of all four groups together is much faster (and 
therefore gives more long-lasting results) and more 
cost-effective than several serial studies. Cross-over 
trials are vulnerable to order effects and randomiza- 
tion of the order of testing should be carried out 
using Latin squares (Armitage & Berry 1994) to 
ensure balance. 


It is important that clinical trials of single groups of 
products (which aim to enable selection of particular 
product brands) are comprehensive (i.e. cover all the 
available products) because otherwise manufacturers 
can justifiably claim that although their product may 
be similar to one of those tested even subtle diffe- 
rences may lead to clinically important differences. 


A further problem with research design is the blin- 
ding of products. Different products have different 
appearances and it is impossible to blind subjects or 
staff to the product in use. Products can be repacka- 
ged to assist anonymising but this may have unwan- 
ted effects on the products and is expensive. 


Previous product experience can also affect study 
results, particularly if a substantial proportion of sub- 
jects are currently using a product included in the 
study. It is therefore important to record which pro- 
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ducts are in current use in order to add this data to the 
model used in the analysis. 


a) Sample size and study power 


Studies that include more than two products (or two 
small groups of products) will need to be powered so 
that multiple comparisons can be made. As the num- 
ber of products included in the study increases the 
number of possible comparisons of pairs of products 
rises. This requires a corresponding reduction in the 
significance level (e.g. by using the Bonferroni 
method) for each pair-wise comparison to retain the 
overall level of significance (usually p<0.05). 


Thus as the total number of pair-wise comparisons 
increases the likelihood of a type 2 error (accepting 
the null hypothesis when it is false) also increases. 


Sample sizes therefore need to be calculated to allow 
for each pair-wise comparison. Sample size require- 
ments rise rapidly if each subject does not test each 
product and the number of products entered into a 
study must therefore be limited by subject fatigue. 
As an example, a clinical trial of four product groups 
where the primary outcome variable will be binari- 
sed (e.g. satisfactory / unsatisfactory) will require a 
sample size of approximately 80 subjects with an 
alpha of < 0.05 and d (difference) of 20%. 


b) Outcome variables 


Studies of product performance have most frequent- 
ly used self-report questionnaires at the end of the 
product test period to assess subject ratings of pro- 
duct performance. Diaries of product related events 
such as leakage, laundry generation and product 
consumption are also commonly included. 


Subjects in some studies have been asked to identify 
and prioritise items of product performance (Clarke- 
O’Neill et al. 2002b); (Clarke-O’ Neill et al. 2004); 
(Macaulay et al. 2004a) to inform questionnaires and 
Table III-2 shows the most common items of high 
priority to subjects. 


Table HI-2. Most common items of high priority to subjects 


Absorbency / leakage 
Comfort 

Discreteness 

Fit 

Smell 


Questionnaire items vary depending on the products 
being tested and, for product groups where few stu- 
dies have been carried out, it is particularly impor- 
tant to tailor questionnaires to patient needs by 
asking study subjects to prioritise items and to assess 
final questionnaires for content and face validity. 
One study (Fader et al. 2001b) has measured the test 
re-test reliability of a questionnaire to assess sheath 
performance and found moderately good Kappa 
scores when assessing the same sheath twice with 
four weeks between measurement periods. 


Skin health and pain or discomfort are the main phy- 
sical health consequences of containment products 
and skin health (which can be rated by self-report or 
by skin inspection) has sometimes been used as the 
primary outcome variable (e.g. (Brown 1994a)). Uri- 
nary tract infection is an important outcome for inva- 
sive devices such as catheters. 


Although leakage performance is most frequently 
rated as the top priority for users, good leakage per- 
formance is not adequate as a sole measure of patient 
satisfaction with performance. A single (or multiple) 
fatal flaw such as poor comfort, bulkiness, or poor fit 
may cause a product that performs well for leakage 
to be unacceptable to the patient. For this reason 
aggregate measures - which assumes that the overall 
performance of a product can be calculated using a 
weighted sum of the scores for specific aspects of 
performance (like comfort and feedom from leakage) 
- are ill-advised. Patient overall opinion or satisfac- 
tion with the product should therefore be used as the 
primary outcome variable (Fader, Cottenden & 
Brooks 2001). 


There are no quality of life measurement tools speci- 
fically designed for clinical trials of products, but 
there is a need for such tools to measure the impact 
that good or bad product performance has on peo- 
ple’s lives. Existing incontinence- specific quality of 
life tools are designed to measure change after inter- 
ventions to improve incontinence and include urina- 
ry symptoms. These tools are therefore likely to be 
insensitive to changes in quality of life brought about 
by products. 


3. SUMMARY AND RECOMMENDATIONS 


° There is little published evidence on which to 
base summary and recommendations regarding 
methodology and so the following summary 
points / recommendations are all Level of Evi- 
dence 3 / Grade of Recommendation C. 
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° Evaluation of continence products is methodo- 
logically complex and many attempts at provi- 
ding robust evidence for product selection have 
been hampered by methodological weaknesses. 


° Product representation is critical to providing 
robust and generalisable data. Selection of pro- 
ducts for inclusion in a study needs to be trans- 
parent and systematic and several products 
should preferably be included to represent a 
product group. 


° Multiple crossover designs are likely to be 
more efficient than randomised controlled trials 
and therefore sample sizes estimation needs to 
take into account the multiple comparisons that 
will be made. 


e Outcome variables should include patient (or 
carer) questionnaire including items that have 
been established as important to patient users. 


e Diary data should be included to determine lea- 
kage performance, skin health, laundry and 
product consumption. 


° The primary outcome variable should be 
patient overall opinion/satisfaction 


4. RESEARCH PRIORITIES 


The development of a Quality of Life tool for 
users of continence products. 


B. PRODUCTS FOR PREVEN- 
TING OR CONTAINING 
URINARY INCONTINENCE 


I. HANDHELD URINALS 


Handheld urinals are portable devices designed to 
allow a person to empty their bladder when access to 
a toilet is not possible or convenient, often due to 
limited mobility, hip abduction or flexibility. They 
can be especially helpful for those suffering from 
frequency and/or urgency. 


An effective hand held urinal must enable its user to 
empty his / her bladder in comfort and confident of 
no spillage. It should not require excessive physical 
effort on their part and should be easy to empty 
without spillage. 


1. FEMALE HANDHELD URINALS 


Female handheld urinals come in a variety of shapes 
and sizes (Fig I-1). Most are moulded in plastic but 
they may be made from metal or (for single use 
items) cardboard. Some are designed for use in par- 
ticular postures, like standing, sitting or lying down 
— but see below. Some have handles to facilitate grip 
and positioning. Some are intended to empty into a 
drainage bag during or after use. 


Although female handheld urinals are often descri- 
bed and discussed in general nursing articles on 
continence products they have only been the subject 
of one published (cross-over) evaluation. Fader et al. 
(Fader et al. 1999b) carried out a multi-centre study 
in which each of 37 community-based women (age 
range 33-89y; mean age 61y) was invited to evalua- 
te all 13 products on the UK market in 1997. No pro- 
duct suited everybody but each was successful for at 
least some subjects. The key requirements for suc- 
cess were that the user should be able to position the 
urinal easily and feel confident that it would catch 
urine without spilling (Level of Evidence 2). Many 
products were successful when used in the standing / 
crouching position or when sitting on the edge of a 
chair / bed / wheelchair. Fewer worked well for users 
sitting in a chair / wheelchair. Only one worked even 
reasonably well when users were lying / semi-lying. 
In general, subjects with higher levels of dependen- 
cy found fewer urinals to be suitable for their needs. 


Figure I-1. A variety of female handheld urinals. 
a) Recommendations 


Since the ability of female users to position a uri- 
nal depends on many factors — especially the pos- 
tures they can adopt, their ability to abduct their 
hips, and their manual dexterity, as well as the 
geometry of the urinal — if possible, users should 
experiment with a range of products before 
making a selection. Where possible a library of 
products for short —term loan to facilitate experi- 
mentation should be established (Grade of Recom- 
mendation B). 
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b) Priorities for research 


Female handheld urinals which are effective for 
supine users and those unable to move to the edge 
of a chair should be developed. 


2. MALE HANDHELD URINALS 


Most handheld urinals for men are somewhat similar, 
involving a narrowed neck opening into which the 
penis is placed. Some products come with a deta- 
chable non-spill adaptor containing a flutter valve to 
impede back-flow of urine from the urinal. There are 
no published trials of such products but they appear 
to perform their task adequately. 


Disposable hand-held urinals are available for both 
men and women and may be helpful for travel and 
‘emergency’ purposes; however, their efficacy has 
not yet been assessed. 


Il. COMMODES AND BEDPANS 


Toilets can be difficult to use by people with mobili- 
ty problems and other disabilities. Toilet adaptations 
such as raised toilet seats, padded seats, and grab 
rails can be very helpful in enabling individuals to 
access the toilet easily and comfortably. However if 
access to the toilet is impossible commodes and 
other toileting receptacles should be considered. 


Commodes are devices that comprise a frame sup- 
porting a toilet seat with a pan (disposable or 
washable) beneath to receive urine and faeces. They 
are used independently of a toilet and may be static 
or mobile. Mostly, they are used by people with 
reduced mobility who find it difficult to access a 
conventional toilet. Bedpans are portable receptacles 
that may be used for passing urine or faeces while in 
bed or chair. Some female urinals (see section 4) 
may also be used to collect faeces. 


1. RESULTS 


Fader (Fader 2002) has reviewed the little work that 
has been done to evaluate existing commodes and 
bedpans and to identify the needs of users. An inves- 
tigation of commode design by Nazarko (Nazarko 
1995) highlighted the problem of commodes provi- 
ding poor trunk support for elderly and disabled 
people. Prolonged periods of sitting alone (for priva- 
cy) to enable defecation resulted in a risk of falls. 
Nazarko worked with a manufacturer to produce a 


design specification for a commode. Consultation 
with patients indicated that many would prefer to use 
a toilet. As a consequence, attention was focused in 
designing a shower chair which could also be used as 
a commode or could be wheeled over a toilet. 


An evaluation of the four main types of commodes 
(standard; with adjustable height; with removable / 
drop-down arm; with adjustable height and remo- 
vable / drop-down arm combination) was published 
by the UK Medical Devices Agency (Medical 
Devices Agency 1993). One third of the 150 com- 
modes on the UK market at the time were found to 
have backwards instability, and most of them scored 
poorly for aesthetics and comfort. A discussion of 
the results of this evaluation and its application to 
nursing was subsequently published by Ballinger et 
al. (Ballinger et al. 1996). 


The maintenance of hospital commodes can be a 
problem and Gillan (Gillan 1999) complained about 
the poor condition of commodes in wards for elder- 
ly people. 


Naylor & Mulley (Naylor & Mulley 1993) investi- 
gated the use of commodes in community-dwelling 
patients and the attitude of carers and users towards 
them (115 subjects and 105 carers). The main rea- 
sons for commode use were impaired mobility, diffi- 
culty climbing stairs and urinary incontinence. Main 
concerns were lack of privacy and embarrassment 
about using the commode, unpleasant smells and the 
poor physical appearance of the commode. Carers 
tended to view them negatively, particularly with 
regard to cleaning. Where commodes were used for 
defecation in a living area the authors highlighted the 
problem of odour and recommended the use of a 
chemical toilet. 


Nelson and colleagues (Nelson et al. 1993) surveyed 
147 spinal cord injured patients regarding their satis- 
faction and safety with the shower chairs (used for 
bowel care) used in the home. They found that 
around a half of patients were dissatisfied with their 
chairs and concerns expressed related to lack of hand 
access to the perianal area, difficulty in turning and 
rolling the chair and problems with keeping the chair 
clean. One third of patients experienced chair-related 
falls and nearly a quarter reported chair-related 
pressure ulcers. Two-thirds of subjects felt that their 
safety was compromised. 


The same group of researchers evaluated three sho- 
wer chairs using video-taping, photography and 
questionnaires and produced performance criteria 
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for the design of an optimal shower chair (Malas- 
signe et al. 1993). Pressure mapping devices were 
used to measure seat pressures on three subjects who 
tested all three bowel/shower chairs to inform seat 
design (Nelson, Malassigne & Murray 1994). 


These researchers (Malassigne et al. 1995) then set 
about designing a more advanced commode-shower 
chair. This chair had lockable, swing-away armrests 
and lever activated brakes to facilitate tranfers. To 
prevent pressure ulcers a chair frame and padding 
combination was designed to facilitate a seating 
position that distributed body weight and reduced 
pressure on pressure points. Cupped edgeless foo- 
trests were designed to reduce the risk of heel ulcers. 
An adapted version of this chair is now commercial- 
ly available in the USA. 


Bedpans and other portable receptacles are not well 
described in the literature. Generally bedpans are 
considered to be unsuitable for defecation for safety 
and acceptability reasons. However, for individuals 
with specific needs (eg frequency and urgency of 
defecation) a portable receptacle may be beneficial. 
Although many portable urinals are now available 
for both men and women (Fader, Pettersson, Dean, 
Brooks & Cottenden 1999b), very few are recom- 
mended for defecation (MacIntosh 1998) and they 
have yet to be formally evaluated. 


Privacy and dignity need to be given high priority 
when patients need to use a bedpan or commode, in 
particular in institutional settings. Care needs to be 
taken when transporting patients on a shower chair 
to maintain dignity and avoid revealing the patient’s 
bottom. 


Bottom wiping and cleaning can be difficult for 
people with disabilities, particularly manual dexteri- 
ty problems. Simple moist wipes may be helpful and 
are widely available. Devices designed to assist with 
bottom wiping problems are on the market and por- 
table bidets are also available, however there are no 
published trials of these products. 


2. SUMMARY 


e There are major defects in most of the current 
designs of commodes, especially: poor aesthe- 
tics; poor trunk support; instability (i.e. a ten- 
dency to tip over easily); poor comfort; difficult 
to clean, poor pressure relief (Level of Evidence 
3): 


If direct transfer to a toilet is impossible or 
unsafe a sani-chair / shower chair is usually 
preferable to a commode (Level of Evidence 
3) 


The main concerns of users about commodes 
are: lack of privacy, embarrassment over use; 
odour; poor aesthetics (Level of Evidence 2). 


Defecation on a bedpan or other portable recep- 
tacle presents problems of safety and unaccep- 
tability to users (Level of Evidence 2). 


3. RECOMMENDATIONS 


If at all possible, access to a toilet should be 
made available for defecation (Grade of 
Recommendation C). 


If direct transfer to a toilet is impossible or 
unsafe, a sani-chair / shower chair should be 
offered in preference to a commode wherever 
possible (Grade of Recommendation C). 


If a commode is used, care should be taken to 
ensure good trunk support; that the chair is 
stable; and that methods of reducing noise and 
odour are offered (Grade of Recommendation 
C). 


With commodes and sani-chairs / shower 
chairs, the users’ bottom should never be 
visible to others and transportation to the toilet 
and use of the toilet or commode should be car- 
ried out with due regard to privacy and dignity 
(Grade of Recommendation C). 


Bedpans and other portable receptacles should 
be avoided for defecation purposes (Grade of 
Recommendation C). 


Patients vulnerable to pressure ulcers should 
not sit on a commode / sani-chair / shower 
chair for prolonged periods (Grade of Recom- 
mendation C). 


The person should be given a direct method of 
calling for assistance when left on the toilet / 
commode / sani-chair / shower chair (Grade of 
Recommendation C). 


160 


4. RESEARCH PRIORITIES 


° Studies are needed to determine how to make 
toilets accessible to as many users as possible. 
These may lead to improved designs for toilets 
and associated equipment and / or strategies for 
toileting. 


° Studies are needed to determine which commo- 
de / sani-chair / shower chair designs best meet 
performance and safety requirements. 


e Development of better commodes designed to 
overcome the limitations identified. 


IHI. ABSORBENT PRODUCTS 


1. INTRODUCTION 


Absorbent products are available in a wide range of 
sizes and absorbencies encompassing light through 
to very heavy incontinence. Broadly speaking, 
absorbent products can be divided into two main 
sub-groups: those suitable for light incontinence 
(usually smaller products) and those suitable for 
moderate-heavy incontinence (usually larger pro- 
ducts). Manufacturers generally indicate the severity 
of incontinence that each product is designed to 
accommodate. 


Although absorbent pads are most commonly used 
for urinary incontinence they are also used by indivi- 
duals for both faecal and urine / faecal incontinence; 
however, there have been no published studies which 
specifically address this issue. 


Incidental findings from evaluations of products 
indicate that absorption capacity alone does not 
determine whether a user will choose to use a pro- 
duct. Some users may have frequent, low flow rate 
loss of small amounts of urine, whilst others may be 
dry for days but then have a high volume, high flow 
rate incontinence incident. Both may prefer to use 
pads for light incontinence. Mobile and independent 
community dwelling women of all levels of inconti- 
nence are reported to generally prefer small pads and 
are often willing to change them frequently rather 
than use larger products and change them less often 
(Fader et al. 1987). Conversely, dependent, immobi- 
le individuals may prefer the security of larger pro- 
ducts despite relatively low urine volumes due to 
their dependence on others for pad changing. 


Studies that have collected and weighed used pads to 


measure urine volume have found overlap between 
the volumes contained in each sub-group; thus in a 
study of insert pads for moderate-heavy incontinen- 
ce used by older people in residential care (Cotten- 
den et al. 1998) around a third of insert pads for 
moderate-heavy incontinence contained less than 
100g of urine and in a study of older women with 
light incontinence living in the community (Medical 
Devices Agency 2002) about 10% of insert pads for 
light incontinence were found to contain more than 
100g of urine. 


It is possible that a proportion of patients are simply 
provided with inappropriate products that exceed or 
fall short of the absorption capacity they require. 
One study investigated this issue (Hellstrom et al. 
1993) and found that patients were more satisfied 
with their products once their urine loss had been 
determined by pad weighing and appropriately 
absorbent products were provided. But many of 
these patients were using inadequate products to start 
with (such as tissue paper) and firm conclusions 
could not be drawn. In practice, it is probably hard to 
justify the need for pad weighing to determine which 
absorbents should be provided and if there is doubt 
about which group a patient falls into then the patient 
should be offered small pads for light incontinence in 
the first instance and the size of pad titrated upwards 
as necessary. 


a) Absorbent product categories 


Absorbent products may be classified into two broad 
categories - disposable (single-use) and reusable 
(washable) - with each category dividing into two 
sub-categories: bodyworn products (worn on the per- 
son) or underpads (placed under the person). Within 
each sub-category are different design groups such 
as diapers and pull-ups which are sub-divided (usual- 


Table II-1. Classification of absorbent continence products 


ly by size) according to the severity of incontinence. 
Some designs are further subdivided into those inten- 
ded for men, women or children. This classification 
is shown in Table ITI-1. 


Bodyworn absorbent products can be divided into 
four main design groups: 


Inserts (sometimes called liners or, in the case of 
small pads, shields) are held in place by close-fitting 
underwear or stretch mesh briefs (Fig III-1). Dispo- 
sable inserts (Fig HIL2 and Fig III-3) usually have 
an adhesive strip on the back to help secure them and 
may have an indicator that changes colour when wet 
to signal the need for a pad change. They may have 
longitudinal, elasticated standing gathers of hydro- 
phobic material intended to impede lateral leakage of 
urine and faeces. They are sometimes rectangular but 
are often shaped to fit the body more snugly. Elasti- 
cation at the legs may also be used to enhance fit. 
Reusable inserts (Fig III-4) are usually more simply 
designed than disposable inserts, with no elastication 
and are either shaped or a simple rectangle. Inserts 
are made in a wide range of sizes suitable for light 
through to very heavy incontinence. 


° Diapers are adult-size versions of babies’ diapers. 
Disposable diapers (Figs HI-5) usually have elasti- 
cated waist and legs and self-adhesive tabs (usually 
resealable), and often a wetness indicator and stan- 
ding gathers. More recently modified diapers have 
been introduced that fasten round the waist before 
the front is pulled into position and secured, to 
enable users to apply the diaper whilst standing (Fig 
III-6). Reusable diapers are usually elasticated at the 
waist and legs and are fixed with Velcro or press- 
studs (Fig III-7). Diapers are intended for moderate 
to very-heavy incontinence. 


Categories: Disposable (single use) Reusable (washable) 
Sub-categories: Bodyworns Underpads Bodyworns Underpads 
Design groups* Inserts Bedpads Inserts Bedpads 
Diapers Chairpads Diapers Chairpads 
Pull-ups Pull-ups 
Pouches Pouches 


Sub-groups 
intended users (M, F or unisex). 


Groups sub-divide according to the severity of incontinence (light or moderate/heavy) and the sex of the 


* The products within a given design group may vary considerably in their features and the materials they are made from. 
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Adhesive strips 


Elastication 


COUN AA Liam 


` ae 


Figure II-1. Mesh pants with (right) and without (left) legs, Figure HI-2. Disposable inserts for light incontinence. 
for securing incontinence pads in position. 


Figure III-3. Disposable inserts with (right) and without Figure II-4. Reusable inserts for light (left) and moderate 
(left) standing gathers, for moderate / heavy incontinence. / heavy (right) incontinence. 


Figure HI-6: A modified (T-shaped) diaper. The waist band 
(left) is secured first and then the front pulled up and secu- 
red in position (right). 


Figure HI-5. Disposable diapers with (right) and without 
(left) standing gathers, for moderate / heavy incontinence. 
Diapers are shown open (top) and with the tabs secured Figure HI-7. A reusable diaper. 
(bottom). 
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Pull-ups are similar in construction to trainer pants 
for toddlers. The absorbent material is built into a 
pull-up pant and is either limited to the crotch area or 
distributed throughout the pants (Figs III-8 to II- 
10). Disposable pull-ups (Fig HI-8) are usually elas- 
ticated throughout the pants to give a close fit. Both 
disposable and reusable pull-ups have versions for 
different levels of incontinence. Reusable pull-ups 
for light incontinence are often known as pants with 
integral pad (Fig I-10). 


Male pouches (sometimes called shields, guards or 
leaves) are for lightly incontinent men and are desi- 
gned to fit around the penis and sometimes the scro- 
tum too (Figs HI-11 and III-12). All are worn with 
close-fitting underwear or stretch mesh briefs. An 
adhesive strip is often provided on the disposable 
versions to help hold them in place. 


Underpad absorbent products are usually simple rec- 
tangles of different sizes to be used on the bed or 
chair (Fig I-13). Reusable underpads (Fig M-14) 
may have a high friction backing or have ‘wings’ for 
tucking beneath the mattress of single beds to help 
keep them in place. Underpads vary widely in absor- 
bency with less absorbent products being used as 
‘back-up’ with bodyworn absorbents and more 
absorbent products being used as sole protection on 
the bed at night. 


b) Absorbent product materials 


Absorbent products — disposable or reusable — usual- 
ly comprise three main layers: an absorbent core 
sandwiched between a water-proof backing beneath 
and a water-permeable coverstock (or topsheet) next 
to the wearer’s skin. 


The main component in disposable absorbent cores 
is invariably some kind of fluffed wood pulp fibres 
but most also contain some powdered superabsorber 
(sometimes referred to as SAP (superabsorbent poly- 
mer) or AGM (absorbent gelling material)), which is 
often concentrated in the crotch region. Superabsor- 
bers hold much more urine — weight for weight — 
than fluff pulp and retain it far more tenaciously 
under pressure. They are usually based on cross-lin- 


ked salts of polyacrylic acid whose chemistry can be 
varied according to the balance of properties such as 
absorption capacity and absorption speed desired. 
Some thermoplastic fibres are also sometimes inclu- 
ded in absorbent cores to reduce core break up and 
the collapse of the structure when wet. It is increa- 
singly common for absorbent cores to comprise two 
or more layers, each designed to perform a different 
function. For example, an upper layer might compri- 
se low absorbency fibres selected to receive and dis- 
tribute urine efficiently and maintain a dry layer next 
to the skin, while lower layers provide absorption 
capacity. Some disposable products have ‘brea- 
thable’ plastic backings designed to reduce skin 
occlusion. 


Reusable absorbent cores are usually made from a 
needlefelt or knitted fabric comprising rayon and/or 
polyester fibres. A variety of polymers are used for 
the water-proofing. In general, the thicker, stiffer 
materials are more durable (the durability of the plas- 
tic backing often determines the lifetime of the pro- 
duct) but less comfortable. Topsheets are usually 
made from either cotton — which is hydrophilic and 
said to have good dry comfort — or polyester — which 
is hydrophobic and said to have good wet comfort. 


2. ABSORBENT PRODUCTS FOR WOMEN WITH 
LIGHT INCONTINENCE 


There are four main product designs for women with 
light incontinence (Table HII-2). The disposable 
pull-up group are relatively expensive, single-use 
items and are seldom used for light incontinence 
except as ‘emergency’ items. Underpads are not 
commonly used for light incontinence. 


a) Quality of data 


A small number of robust comparative evaluations of 
absorbent pads for lightly incontinent women have 
been published. One study has compared a range of 
disposable inserts and menstrual pads and there have 
been comprehensive single group studies of dispo- 
sable inserts and washable pants with integral pads. 
There have been no published studies of reusable 
inserts for light incontinence. Nor have there been 


Table HI-2. Bodyworn absorbent products for lightly incontinent women 


Disposable 


Reusable 


Design groups Inserts (Fig HI.2) 


Inserts (Fig III.4) 


Pull-ups: pants with integral pad (Fig II.8) 
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Pull-ups: pants with integral pad (Fig III.10) 


i 


> IU 
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Waterproof be Integral 
(fabric-covered) washable 
gusset 

Female Male 


Figure II-10. Reusable pull-up pant (also known as pants 
with integral pad) for lightly incontinent men (right) and 
women (left). 


Figure HI-9. A reusable pull-up for heavy incontinence. 


Pouch for penis 


Adhesive strip helps 
positioning 


Figure III-11. A disposable pouch for men. 


Figure III-12. Reusable pouches for men: side view (left) 
and front view (right). 


Figure III-13. A disposable underpad. 


Figure I-14. A reusable underpad. 


any studies directly comparing different design 
groups to determine which designs are most effecti- 
ve, and no cost-effectiveness data has been publi- 
shed. However, taking all these studies together it is 
possible to draw cautious broad conclusions about 
the effectiveness of different product designs. A fur- 
ther study has compared specially made experimen- 
tal products that have differed from one another in 
carefully controlled ways enabling more specific 
questions about product materials and design to be 
addressed. 


b) Results 


Using a multiple crossover design, Clarke-O’ Neill et 
al. (Clarke-O’Neill, Pettersson, Fader, Cottenden & 
Brooks 2004) compared the range (12 products) of 
disposable inserts for lightly incontinent women 
available in the UK in 2000. Products were tested by 
60 community-based women aged 50 years or older 
who currently used products similar to those to be 
evaluated. Products were evaluated using a pad per- 
formance questionnaire and a pad leakage diary. As 
a group, the products performed well in terms of 
their ability to hold urine without leakage. Pad lea- 
kage diary results from 5761 saved pads showed that 
although the mode urine weight was 8g, the range 
was wide (0-180g). The frequency distribution sho- 
wed a long tail with around a third of pads having a 
urine weight of more than 40g. The best performing 
product showed a leakage performance of 95% (CI 
81-99) of pads not leaking at all with 10g of urine 
and 92% (CI 78-98) with 20g of urine. By compari- 
son, 81% (CI 67-89) of the worst performing product 
did not leak at all with 10g of urine and 76% (CI 63- 
86) with 20g of urine. However, the ‘overall opinion’ 
scores of the testers showed much greater differences 
between products with 88% of subjects scoring the 
most successful insert as Good or OK compared with 
51% for the least successful product (p<0.001). 
(Level of Evidence 2) 


A similar study by the same research group (Clarke- 


O’Neill, Pettersson, Fader, Dean, Brooks & Cotten- 
den 2002b) compared all the 10 reusable pants with 
integral pad for lightly incontinent women available 
in the UK in 1999. Seventy-two community-based 
women who usually used absorbent products for 
light incontinence tested each product for one week 
each. Leakage performance was found to be disap- 
pointing with 69% (CI 59-78) of the best performing 
product not leaking at all with 10g of urine, compa- 
red to 40% (CI 29-51) for the least successful pro- 
duct. Again subjects’ ‘overall opinion’ scores showed 
wide differences with the best performing product 
scoring 85% Good or OK compared with 34% for 
the least successful product. (Level of Evidence 2) 


A comparison between the results of these two stu- 
dies (Table III-3) shows that - for community-based 
women with light incontinence - disposable insert 
pads are more effective at preventing leakage than 
reusable pants with integral pad, but the best pro- 
ducts in the two groups had similar scores for ‘ove- 
rall opinion’. 


However, comparisons between these data must be 
made cautiously because these were two separate 
studies undertaken with two different - albeit similar 
- populations. It is likely that reusable pants are chea- 
per in the long-term than disposable inserts, assu- 
ming that they have a reasonably long life (in excess 
of 50 washes), but economic comparisons have not 
been studied. Reusable pants have a more ‘normal’ 
appearance than disposable inserts and are likely to 
be particularly useful for occasional incontinence 
when often disposable pads would still be dry when 
discarded. 


Baker and Norton (Baker & Norton 1996) evaluated 
six small disposable inserts and two menstrual pads 
(available in the USA in 1991) with 65 community 
dwelling women. The products were rated using an 
evaluation questionnaire and daily diary of pad use. 
The two menstrual pads (which were the least expen- 
sive pads in the study) scored significantly higher 


Table III-3. Comparison between findings from two studies: (1) disposable inserts (2) reusable pants with integral pad 


Most successful disposable insert 


Most successful reusable pants 
with integral pad 


Overall opinion: Good: 57% 58% 
OK: 31% 27% 
Poor: 12% 15% 


% of pads not leaking 10g of urine: 


96% (CI 86-99) 


69% (CI 59-78) 


at all for: 20g of urine: 


89% (CI 76-95) 


44% (CI 32-57) 


than many of the incontinence products although nei- 
ther was the most popular pad. The authors conclu- 
ded that women should try a ‘maxi’ menstrual pad 
first and then move onto a higher capacity (inconti- 
nence) pad if this is inadequate. However, products 
have changed considerably since this study was car- 
ried out and the current relative performance of 
menstrual pads compared to disposable inserts for 
incontinence is not known (Level of Evidence 2) 


Thornburn et al (Thornburn, Fader, Dean, Brooks & 
Cottenden 1997) compared three variants of a small, 
shaped disposable pad by asking twenty lightly 
incontinent women living in the community (age 
range 37-89) to evaluate each in turn for a week in 
random order. Women then blind tested a random 
sequence of 42 pads (14 of each variant) scoring the 
performance of each individual pad. One variant was 
engineered to have high absorbency and good wet- 
back (resistance to allowing fluid to escape back on 
to the wearer’s skin) by using a hydrophobic cover- 
stock and including a substantial quantity of super- 
absorber in the core. A second variant had a hydro- 
philic coverstock and no superabsorber, chosen to 
give low absorbency and poor wetback. The third 
variant had intermediate properties. Whenever diffe- 
rences in wet comfort, absorbency or overall perfor- 
mance were found they were in the expected order 
but differences were small and few reached statisti- 
cal significance. The clinical value of including tech- 
nically superior materials was not strongly suppor- 
ted. However this was a small study and may have 
had insufficient power to detect significant diffe- 
rences (Level of Evidence 2). 


c) Summary 


As a design group, disposable inserts are more 
effective at containing leakage than reusable pants 
with integral pad (Level of Evidence 3). However, 
the individual products within both design groups 
exhibit a wide range of performance and accepta- 
bility for individuals, and it cannot therefore be 
assumed that a single brand of product will be as 
acceptable or effective in terms of leakage perfor- 
mance as another Level of Evidence 2). Some reu- 
sable pants with integral pad were well-liked by 
patients and may be (an acceptable alternative to 


disposable inserts for those who prefer a more 
‘normal’ appearance or for women with very light 
incontinence (Level of Evidence 3). Menstrual 
pads may be as effective as some disposable 
inserts (Level of Evidence 3). 


d) Recommendations 


° Most disposable inserts for light incontinence 
are likely to be satisfactory for patients in 
terms of leakage, but patients may have indivi- 
dual preferences and should be offered a selec- 
tion to try where possible (Grade of Recom- 
mendation B). 


° Menstrual pads may be sufficient for some 
patients with very light incontinence (Grade of 
Recommendation C). 


° Reusable pants are an acceptable and probably 
cost-effective alternative to disposable inserts 
for women with very light incontinence, but 
are more likely to leak than disposable inserts 
and are not recommended for heavier urine 
loss. (Grade of Recommendation B). 


e) Research priorities 


Reusable pants need to be compared directly with 
disposable inserts and current menstrual pads, 
including an economic analysis. 


3. ABSORBENT PRODUCTS FOR MEN WITH 
LIGHT INCONTINENCE 


There are five main product designs for men with 
light incontinence (Table H-4). However, dispo- 
sable and reusable insert pads are often unappealing 
to men as they are often marketed specifically at 
women and bear a strong resemblance to menstrual 
pads. Anatomical differences are also likely to mean 
that they are less effective for men. Pouch, shield and 
leaf products (Figs HI-11 and III-12) are designed 
to be more suitable for men by containing the penis 
or penis and scrotum. 


Only one study has been published which has eva- 
luated absorbent products for men with light inconti- 
nence (Medical Devices Agency, 2005) 


Table VI-4. Bodyworn absorbent products for lightly incontinent men 


Disposable 


Reusable 


Design groups Inserts (Fig VI-2) 


Inserts (Fig VI-4) 


Pouch (Fig VI-11) 


Pouch (Fig VI-12) 


Pull-ups: pants with integral pad (Fig VI-10) 
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This study compared the four main absorbent desi- 
gns of products available in the UK in 2003; dispo- 
sable insert pads, pouches and leafs and washable 
pants with integral pad. Six leaf (five disposable and 
one washable) and six pouch (all disposable) pro- 
ducts were studied (representing all pouches and leaf 
brands available in the UK) together with a selected 
disposable insert pad and a selected washable pant 
with integral pouch (chosen to represent their res- 
pective designs). 70 men with light incontinence 
completed the 14 week study and completed product 
performance questionnaires at the end of testing each 
product for a week. Products were supplied in ran- 
dom order within their design group and the design 
group order was also randomised. Pad leakage dia- 
ries were used to record weight and leakage perfor- 
mance of products. At the end of testing each design 
a design performance questionnaire was completed. 
‘Overall opinion’ was used as the primary outcome 
variable. Results showed that the pouch design per- 
formed significantly worse than the leaf and the 
insert design. The most common problems with the 
pouch were staying in place and difficulties re-inser- 
ting the penis in the pouch once the pouch was wet. 
The leaf designs had the best leakage scores, 
although the disposable insert was also very effecti- 
ve for leakage prevention and was substantially 
cheaper than the leaf designs. The washable leaf was 
the least successful of the leaf designs. The washable 
pants with integral pad received polarised overall 
opinion scores (loved or hated) and scored well for 
staying in place but poorly for leakage. 


c) Recommendations 


Disposable leafs appear to be the most acceptable 
and effective design for men with light inconti- 
nence, but simple insert pads may also be effecti- 
ve and may be cheaper. Washable pants with inte- 
gral pad are likely to be most suitable for men 
with very light incontinence who have difficulties 
keeping a product in place. 


4. ABSORBENT PRODUCTS FOR MEN AND 
WOMEN WITH MODERATE-HEAVY INCONTI- 
NENCE 


There are 12 absorbent product designs for men and 
women with moderate-heavy incontinence (Table 
III-5). The most commonly used products are dispo- 
sable bodyworn inserts and diapers (Figs III-3 and 
III-5). More recently, modified diapers (T-shaped 
diapers, Fig IIII-6) have been introduced which can 
be applied by the wearer whilst standing. Pull-ups 
are also a relatively new innovation and comprise an 
absorbent pad integrated into a disposable elasticated 
pant (Fig III-8). Reusable counterparts are available 
to most disposable bodyworn designs, but they have 
a much smaller market. They are made from a varie- 
ty of natural and synthetic materials. Disposable and 
reusable bedpads are used on the bed at night with or 
without the support of a bodyworn product. Dispo- 
sable and reusable chairpads are used either without 
a bodyworn product (in which case the individual 
must sit directly on the pad with no underpants on) 
or in combination with bodyworn products to protect 
chairs from leakage. Both practices place an under- 
pad on display and mark the individual as being 
incontinent and are therefore to be discouraged. 


Table II-5. Absorbent products for moderate-heavy adult incontinence 


Disposable (single use) 


Reusable (washable) 


Bodyworns Underpads 


Type 


Bodyworns Underpads 


Design groups Inserts (Fig. IH-3) 


Diapers (Fig. III-5) Chairpads 
T shaped diapers (Fig. III-6) 


Pull-ups (Fig. III-8) 


Bedpads (Fig. I-14) 


Inserts (Fig. HI-4) Bedpads (Fig. M-14) 


Diapers (Fig. lIII-7) Chairpads 
T shaped diapers 


Pull-ups(Fig. HI-9) 
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a) Quality of data 


A large number of comparative studies of absorbent 
products for moderate-heavy incontinence have been 
made but most include products that are no longer 
available. Furthermore, changes in materials and 
design features mean that it is impossible to genera- 
lise any particular findings to products of today. 
Brink (Brink 1990) identified 30 studies of absorbent 
products published between 1965-1990. A Cochrane 
review (Brazzelli, Shirran & Vale 2004) found only 
six studies that met the review criteria and no firm 
conclusions could be drawn. However, this review 
only considered (arbitrarily) four types of product 
comparisons and did not include, for example, single 
group studies. The reviewers commented on the 
methodological weaknesses of the studies but did not 
address the essential issue of lack of systematic pro- 
duct selection which affected the selected studies. 
One robust multi-centre international study (Cotten- 
den & Ledger 1993) examined the correlation bet- 
ween laboratory testing and the leakage performance 
of products clinically. 


b) Disposable bodyworn absorbent products 
1. RESULTS 


In a double-blind cross-over study involving 45 hea- 
vily incontinent older adults (38 women, 7 men) 
Clancy and Malone-Lee (Clancy & Malone-Lee 
1991) compared the leakage performance of four dif- 
ferent variants (each available in three sizes) of a 
large, shaped, bodyworn pad. Each variant had been 
manufactured specifically for the study; that is, none 
of the products was available commercially. The 
results were complex but, in general, the variant with 
two layers of fluff pulp leaked significantly less than 
the one with one layer, while adding some superab- 
sorber to the lower pulp layer produced a further 
significant improvement. Increasing the quantitiy of 
superabsorber yielded no clear advantage. It was also 
found that pads were more likely to leak if they were 
not held in place by pants (p<0.0001) and that, if 
there any leakage from a pad, this tended to be less 
severe if the supplied mesh pants were worn than if 
normal pants were worn (p<0.05) (Level of Eviden- 
ce 2). The mesh pants probably held pads more firm- 
ly to the body. 


There have been two single design group studies of 
bodyworn products for moderate-heavy incontinen- 
ce, both carried out in nursing homes. A study of 
shaped insert pads included 228 subjects from 33 
nursing/residential homes who tested 20 ranges of 
insert pads (74 products in total) (Medical Devices 
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Agency 1998). A similar study of diapers involved 
192 subjects from 37 nursing/residential homes who 
tested 36 products (Medical Devices Agency 1999). 
These studies showed the wide range of product per- 
formance within single product groups. For example, 
the least successful diaper (based on ‘overall opi- 
nion’) was found to be unacceptable to 100% of the 
test subjects while the most successful was unaccep- 
table to only 6% (Level of Evidence 2). 


In addition, there have been a number of studies on 
the impact of wet pads on skin health and these are 
reviewed in section D.I. 


Because clinical evaluations are expensive and time- 
consuming, laboratory evaluation procedures are in 
widespread use. Few have been clinically validated 
but there are some clinically-validated International 
Standards relating to leakage performance. ISO 
11948-1 (International Standards Organisation 1996) 
concerns large pads for heavy incontinence. It des- 
cribes a simple method for measuring the absorption 
capacity of pads in the laboratory that was shown to 
correlate well with the leakage performance of 18 
different products evaluated in an international 
multi-centre clinical study involving 112 heavily 
incontinent adults (Cottenden & Ledger 1993) The 
strength of the correlation between technical and cli- 
nical data data depended on the exact parameters 
being compared, but typically r = 0.9. (Level of Evi- 
dence 2). This laboratory test (the Rothwell method) 
is now in common use in the UK and provides a 
basis for selecting similar products with which to 
make direct comparisons (for cost purposes) or to 
select promising pads for inclusion in clinical trials. 


The ability of the ISO 11948-1 to predict the leakage 
performance of more recent bodyworn pads (138 
diapers and inserts) for heavy incontinence was 
investigated by Cottenden et al. (Cottenden et al. 
2003). Correlations were poorer than in the original 
1993 study (r<0.87 compared with r<0.95) but still 
strong enough to make the method useful. For a 
given Rothwell capacity, the leakage performance of 
diapers was far superior to inserts, but no evidence 
was found for any other design feature of the test 
products (inserts and diapers) having a significant 
impact on their leakage performance (Level of Evi- 
dence 2). 


The repeatability and reproducibility of the ISO 
11948-1 was investigated by Cottenden and co-wor- 
kers (Cottenden et al. 2002) in three laboratories 
(UK, Spain and Sweden). Repeatability (precision 
between repeats in the same laboratory) was found to 


be very good with the co-efficient of variation for 
five repeats rarely exceeding 5%. However, the 
reproducibility (precision between laboratories) was 
poorer, revealing systematic differences: results from 
the Swedish and Spanish laboratories typically 
exceeded those from the English laboratory by 13% 
and 8%, respectively. Efforts to identify the source(s) 
of this poor reproducibility have so far been unsuc- 
cessful but it seems likely that minor variations in 
interpretation of the standard when constructing the 
apparatus and / or executing the test are to blame 
(Level of Evidence 2). 


2. SUMMARY 


Although numerous studies have demonstrated 
significant differences in various aspects of perfor- 
mance between nominally similar products, none of 
the products evaluated is still on the market. Further- 
more, compared products almost always differed 
from one another in too many ways for the efficacy 
of particular design features or materials to be esta- 
blished. 


Insert pads leak significantly less if they are held in 
place by mesh pants than by ordinary pants, and 
using no pants at all is associated with significantly 
more leakage than if either kind of pant is worn 
(Level of Evidence 3). There is evidence that pads 
containing superabsorber leak less, are more comfor- 
table, and keep the skin drier than those without 
(Level of Evidence 2). The leakage performance of 
inserts and diapers for heavy incontinence can be 
predicted with reasonable precision using internatio- 
nal standard laboratory tests (Level of Evidence 2). 
These tests have been shown to have very good 
repeatability but more variable reproducibility 
(Level of Evidence 2). The leakage performance of 
diapers is significantly better than that of inserts of 
similar absorption capacity (Level of Evidence 2) 


3. RECOMMENDATIONS 


Although published studies provide virtually no 
direct information on current commercial products 
they do consistently identify certain aspects of pad 
performance which should be considered in selec- 
ting products. They are summarized in an ISO gui- 
dance document - and below - along with guide- 
lines where possible. These recommendations 
apply generally to bodyworn pads both for mode- 
rate to heavy and light incontinence. 


° Individuality: No study has ever identified one 
product that worked best for all testers: needs 
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and priorities vary. Accordingly, users are 
advised to try a variety of products when pos- 
sible (Grade of Recommendation B). 


Freedom from leakage: Where possible, inter- 
national standard laboratory tests should be 
used to rank the likely leakage performance of 
different pads for heavy and light incontinence 
(Grade of Recommendation B). In general, 
pads containing superabsorber should be 
selected in preference to those without (Grade 
of Recommendation B) and diapers should be 
selected in preference to inserts to minimise 
leakage (Grade of Recommendation B). Nobo- 
dy wants their pad to leak but compromises 
have to be made: the pad needed to contain a 
person’s most severe accident may be substan- 
tially more bulky and expensive than is needed 
most of the time. Some users choose to tolera- 
te a higher risk of pad leakage in exchange for 
being able to use cheaper, smaller (more dis- 
crete) pads. The balance of priorities for a 
given user should be investigated in making 
product selections (Grade of Recommendation 
©), 


Comfort and skin health: In general, pads 
containing superabsorber should be selected in 
preference to those without (Grade of Recom- 
mendation B). Shaped pads should usually be 
selected in preference to unshaped (Grade of 
Recommendation C). 


Staying in place: No product is effective if it 
slips from position. Inserts should be used with 
pants, preferably mesh pants (Grade of 
Recommendation B). Shaped pads are prefe- 
rable to rectangular (Grade of Recommenda- 
tion C). 


Ease of putting on and taking off: The ease of 
putting pads on and taking them off should be 
considered, especially for caregivers and for 
incontinent users with reduced mobility or 
dexterity (Grade of Recommendation C). 


Aesthetics and discretion: A possible preferen- 
ce for small, more discrete pads (even if they 
are more likely to leak) should be considered, 
especially for those wishing to wear close fit- 
ting clothing (Grade of Recommendation C). 
The possibility of plastic backing materials 
rustling noisily should be considered (Grade of 
Recommendation C). 


° Independence and lifestyle: The ability of a 
user to change his/her own pad should be 
considered (Grade of Recommendation C): 
those able to change their own pad can often 
manage with a smaller (less absorbent) one 
than those reliant on a caregiver. Users who 
travel should consider in their choice of pro- 
duct(s) the practicalities of carrying a supply 
of pads, disposing of used ones, and dealing 
with laundry (Grade of Recommendation C). 


° Costs: Cost issues should be approached with 
caution (Grade of Recommendation C). 
Expensive pads do not necessarily work better 
than cheaper ones. Cheaper pads do not neces- 
sarily save money. If pads leak more they may 
have to be changed more frequently and/or 
lead to higher laundry costs. More pad changes 
will mean increased caregiver workload. 
However, more absorbent pads will not neces- 
sarily reduce pad consumption rates: pads are 
often changed according to ward or personal 
routine. 


c) Reusable bodyworn absorbent products 


There have been no robust clinical evaluations of reu- 
sable absorbent bodyworn products for moderate- 
heavy adult incontinence. Macaulay et al. (Macaulay, 
Clarke-ONeill, Fader, Pettersson & Cottenden 2004a) 
recently carried out a pilot study of 19 products with 
14 community dwelling subjects. The products inclu- 
ded a mixture of reusable insert and brief designs and 
two disposable bodyworn products. Product perfor- 
mances varied widely: the most popular was rated as 
good (for overall performance) by 78% of testers, 
while the least popular scored 22%. Although most of 
the reusable products performed poorly for leakage, 
one reusable product made of cotton towelling, scored 
better than both the other reusable and other dispo- 
sable products (Level of Evidence 3) 


1. RECOMMENDATIONS 


Reusable products for moderate- heavy inconti- 
nence should be considered with caution since, on 
balance, the literature suggests that they will not 
usually be as effective as disposables (Grade of 
Recommendation C). 


d) Comparisons between disposable and reusable 
bodyworn products. 


Seven trials have compared disposable with reusable 
bodyworn products for moderate-heavy incontinence 


(Beber 1980); (Grant 1982); (Haeker 1986); (Dol- 
man 1988); (Hu, Kaltreider & Igou 1990); (Harper et 
al. 1995). The trials varied in size and design from a 
large controlled trial with 276 subjects (Beber 1980) 
to a small trial of eleven subjects (Dolman 1988). In 
addition some trials have compared disposable and 
reusable bedpads and body-worns. Brown (Brown 
1994a) (Brown 1994b) undertook a large trial of this 
kind. As before no systematic methods of product 
selection were used for these studies which limit the 
utility of the results since particularly good or poor 
products may have been selected to represent the dis- 
posable or reusable groups. 


Skin condition was used as an outcome measure in 
five of the above trials trials. However, only three 
used an experimental design and statistical methods 
of analysis. Beber (Beber 1980) and Grant (Grant 
1982) both reported that they did not find statistical- 
ly significant differences between the reusable and 
disposable products in terms of an adverse change in 
skin condition. But Hu et al. (Hu, Kaltreider & Igou 
1989) reported a statistically significant improve- 
ment in the skin condition of the disposable users as 
compared to the reusable users. 


Other parameters frequently investigated in these 
studies were staff preference, leakage and laundry. 
Overall, the disposables in the studies were conside- 
red to have performed better than the reusable pro- 
ducts in terms of preventing leakage (often measured 
by quantity of laundry) and staff preference 


Four studies attempted to measure costs (Haeker 
1986); (Grant 1982); (Hu, Kaltreider & Igou 1988); 
and (Brown 1994b). Of these, three used statistical 
methods of analysis. Hu et al. (Hu, Kaltreider & Igou 
1988) and Brown (Brown 1994b) reported that 
although there were no statistically significantly dif- 
ferences in terms of per-day product costs of reu- 
sable and disposable products, the laundry costs 
associated with the disposable product (ie for laun- 
dering soiled bed linen and clothes) were significant- 
ly lower than those associated with the reusable pro- 
duct (ie for laundering the products as well as soiled 
bed linen and clothes). Brown (Brown 1994b) found 
no significant differences between daily costs of the 
reusable or disposable products. But statistically 
significant differences were found between the 
groups in terms of incontinence-related laundry, with 
the disposable group producing less laundry than the 
reusable group. Grant (Grant 1982) reported that the 
cost of reusable products was significantly lower 
than for disposables, however laundry costs were not 
taken into account. 


In addition, Merret et al. carried out a small trial of 
two new disposable products compared to an undes- 
cribed reusable product that was in established use (it 
is not clear whether this product was a body-worn or 
a bedpad). The results favoured the disposable pro- 
duct. Staff morale improved with the disposable pro- 
duct and they reported a decrease in unpleasantness 


associated with changing pads. 


1. SUMMARY 


The literature indicates that disposable bodyworn 
products generally perform better than reusables in 
terms of skin condition and leakage. However, it is 
clear that there are more and less effective pro- 
ducts in each category and that local needs, priori- 
ties, motivations, laundry facilities and cost struc- 
tures can be as important as product performance 
in determining the optimal solution in a given 
situation (Level of Evidence 2). The key issues are 
summarized below. 


2. RECOMMENDATIONS 


° Laundry issues: Access to good, reliable 
washing and drying facilities should be chec- 
ked before reusable products are introduced 
(Grade of Recommendation B). Laundry — 
especially of bedpads — can be heavy work, 
beyond the capability of frail incontinent 
people or their caregivers. The number of reu- 
sable products needed per user depends on 
laundry turn-around times. Drying times for 
reusables can be long and expensive, especial- 
ly for bodyworns for heavy incontinence and 
for bedpads. 


° Personal preferences: Personal preferences (of 
both users and caregivers) with regard to choo- 
sing between reusable and disposable products 
should be taken into account carefully (Grade 
of Recommendation C). Some users prefer the 
chore of laundering reusables to anxiety over 
whether their next consignment of disposables 
will be delivered on time. Reusables generally 
require less storage space than disposables. 
Discreet disposal of disposables can be a chal- 
lenge. The possibility of using a mix of dispo- 
sable and reusable products should be conside- 
red (Grade of Recommendation C). Some users 
who choose disposables when at home prefer 
reusables when traveling becau se of the space 
that disposables occupy in luggage and the 
possible inconvenience of disposal. Others use 


171 


reusables at home and disposables when away as 
they see the balance of disadvantages and advan- 
tages differently. 


° Personalisation of products: In institutions, the 
chore of personalizing reusable products and 
sorting them after each laundry cycle should be 
considered before they are introduced (Grade 
of Recommendation C). Reusable bodyworns 
are often personalised to particular users. In 
institutions this means marking products with 
users’ names and sorting them after laundry, an 
extra task for caregivers. Reusable bedpads are 
not usually personalised. 


° Staining: Reusable products should not usual- 
ly be used by those with faecal incontinence — 
beyond occasional light smearing — because of 
staining (Grade of Recommendation C). Skin 
sprays and ointments may stain reusables too. 


° Costs: Cost comparisons between reusable and 
disposable products should be made with cau- 
tion (Grade of Recommendation C). Key fac- 
tors are: local arrangements (mostly laundry 
and transport costs); the durability of the pro- 
ducts (which depends on how carefully they 
are used and the criteria for deciding when 
they should be replaced); the costs of ordering, 
transporting and disposing of disposables; and 
product purchase costs. Much of the cost of 
reusables is encountered with the initial capital 
outlay for stock. This also represents a com- 
mitment to use the products for an extended 
period and so expensive mistakes can be made 
if it transpires that a better product was/has 
become available. It will usually be wise to 
experiment with samples of a variety of alter- 
native products before committing to major 
purchases. 


e) Disposable underpads 


Published trials comparing different disposable bed- 
pads are few (Henderson & Rogers 1971); (Thorn- 
burn, Cottenden & Ledger 1992); (Brown 1994a) 
and it is not possible to draw firm conclusions from 
them on the effectiveness of different product design 
features and materials. Some useful work has been 
done to highlight the risks of infection from dispo- 
sable bedpads and to validate clinically some labora- 
tory tests to assist with product selection by predic- 
ting pad leakage performance. 


Bedpads are generally supplied as non-sterile items 
and Bradbury (Bradbury 1985) has drawn attention 


to the risk of infection, particularly from products 
containing recycled paper. Leigh and Petch (Leigh & 
Petch 1987) and Sprott et al. (Sprott, Kearns & 
Keenlyside 1988) have conducted microbiological 
tests on a range of products. Both studies identified 
low levels of bacterial contamination but concluded 
that the risk to patients was minimal unless they were 
immunocompromised in some way. More recently, 
Stansfield and Caudle (Stansfield & Caudle 1997) 
reported an outbreak of wound colonization on a sur- 
gical orthopaedic hospital ward which they attribu- 
ted to the use of disposable underpads containing vir- 
gin wood pulp. 

Due to the paucity of published clinical data many 
technical tests have been devised to evaluate pro- 
ducts in the laboratory. The only tests with published 
clinical validations are described by Cottenden et al. 
(Cottenden et al. 1998) who subjected six different 
bedpads to a variety of laboratory tests and to a 
multi-centre clinical evaluation in which 95 inconti- 
nent subjects tested each product in turn for a week, 
in random order. A combination of two laboratory 
tests (one to measure the absorption capacity and the 
other the absorption time of bedpads) gave a strong 
correlation with the percentage of subjects finding 
the leakage performance of a product acceptable 
when used as their sole protection (r = 0.94) and pre- 
dicted the acceptability scores of all six products 
accurate to within + eight percentage points. A diffe- 
rent absorption capacity test produced a strong cor- 
relation for the leakage performance of bedpads used 
as back-up to bodyworn products (r = 0.96) and pre- 
dicted the acceptability scores of all six products to 
within + five percentage points. 


1. SUMMARY 


No robust data are available on the effectiveness of 
current disposable bedpads or of their various design 
features or constituent materials. There is a risk of 
infection from bedpads made from recycled paper 
for immunocompromised users (Level of evidence 
2). The leakage performance of bedpads (used alone 
or as back up to bodyworn pads) can be predicted 
with reasonable precision using clinically-validated 
laboratory tests (Level of Evidence 2). 


2. RECOMMENDATIONS 


Immunocompromised people should not use bed- 
pads made from recycled paper because of the risk 
of infection (Grade of Recommendation B). 
Where possible, clinically-validated laboratory 
tests should be used to rank the likely leakage per- 
formance of different products (Grade of Recom- 
mendation B). 
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J) Reusable underpads 


Cottenden (Cottenden 1992) has reviewed compara- 
tive evaluations of different reusable bedpads up to 
about 1990. Leiby and Shanahan (Leiby & Shanahan 
1994) have since published a study. Some evalua- 
tions have found significant differences between pro- 
ducts relating, for example, to leakage performance 
and impact on skin health but none of the products 
evaluated is still available in the variant tested. In 
addition, compared products always differed from 
one another in many respects making it impossible to 
draw reliable generic conclusions relating to the pro- 
ducts now available. However, the choice of topsheet 
material and the presence or absence of features like 
tuck-in flaps and integral water-proofing appear to 
be, primarily, matters of personal preference. 


In institutional settings reusable bedpads are com- 
monly used by multiple patients and questions are 
often asked about the risk of cross-infection. Cotten- 
den et al. (Cottenden et al. 1999) assessed the risk by 
determining the microbial content of 145 bedpads of 
five different designs after a night’s use by inconti- 
nent adults, followed by laundering using a standard 
foul wash procedure which included heat disinfec- 
tion at 71°C for three minutes. Laundering destroyed 
all known pathogenic organisms, although some 
commensal flora were isolated in small numbers. It 
was concluded that foul wash laundry had left bed- 
pads safe for multiple patient reuse with no demons- 
trable risk of cross-infection. 


1. SUMMARY 


The literature contains insufficient robust data on 
which to base guidelines for choosing between 
reusable bedpads. Choice of topsheet material and 
the presence/absence of design features like tuck- 
in flaps and integral/separate water-proof backing 
appear to be, primarily, matters of personal prefe- 
rence (Level of evidence 3). Provided an approved 
foul wash procedure is used, the risk of cross- 
infection between different users of a bedpads is 
very low (Level of Evidence 2). 


2. RECOMMENDATIONS 


Personal preferences of users with regard to top- 
sheet material, tuck-in flaps and integral water- 
proof backing should be considered in making 
product selections (Grade of Recommendation C). 
Provided an adequate foul laundry wash cycle is 
used, the risk of cross-infection between successi- 
ve users of reusable bedpads is low and not a 
contra-indication for their use (Grade of Recom- 
mendation B). 


5. ABSORBENT PADS FOR CHILDREN 


Most children are expected to achieve daytime dry- 
ness by the age of three (Lukeman 1997). However, 
some children take longer to become dry and some 
e.g. children with learning and physical disabilities 
may never reach this goal. These children usually 
require absorbent products to contain leakage. 


To date there has been only one study of absorbent 
products for children and this has compared the dia- 
per design with the newer pull-up design (Macaulay 
et al. 2004b). 61 children with physical and / or lear- 
ning disabilities tested five diaper products and five 
pull-up products with each product tested for one 
week each. The children were randomised to receive 
either the pull-up or diaper group first and individual 
products were tested in random order. Parents com- 
pleted a product performance questionnaire and a 
pad leakage diary to record wet weights and severity 
of leakage. Parents were asked to state their prefe- 
rence for a design for day and night use. 


Findings indicated that the diapers and pull-ups per- 
formed similarly when compared with the other pro- 
ducts within their design group, although there were 
some statistically significant differences between 
products. Overall, diapers were preferred for night- 
time use by the majority of parents. 40% of parents 
preferred pull-ups for daytime use and these were 
found to be particularly appropriate for older chil- 
dren and those who were attempting independent toi- 
leting, provided they did not have faecal incontinen- 
ce and did not wear callipers or adapted footwear. 
Diapers were more suitable for children who were 
dependent on carers, had faecal incontinence, and 
wore callipers or adapted footwear. The authors 
recommended that both diapers and pull-ups be sup- 
plied for children, with pull-ups (which are about 
50% more expensive than diapers) being provided 
for selected children during the daytime. 


Summary and recommendations 
Diapers and pull-ups meet different needs of chil- 
dren and both should be made available to children 


with disabilities, dependent on assessment. (Level 
of Evidence 3 / Grade of Recommendation C). 


IV. SHEATHS 


Close-fitting penile sheaths (sometimes called 
condoms, uridomes or external catheters) are the 


most commonly used male incontinence devices and 
they are used in combination with a urine drainage 
bag. They may be considered provided a man has no 
obstructive bladder emptying problems, leaving litt- 
le or no post void residual (Ouslander, Greengold & 
Chen 1987). However, those with neurogenic blad- 
der emptying problems, may use sheaths in combi- 
nation with clean intermittent catheterisation (CIC). 
Sheaths are often unsuitable for elderly men due to 
inadequate penile length and / or diameter for secure 
sheath attachment. 


An effective sheath is one that stays securely in place 
for an acceptable period of time, is leak-free, com- 
fortable to wear, easy to apply and remove, avoids 
skin damage and channels the urine effectively into a 
urinary drainage bag 


1. PRODUCT CATEGORIES 


Sheaths come with a variety of features (Fig IV-1) of 
which the following are the most important to consi- 
der in making selections: 


° Material: sheaths may be made from latex, silico- 
ne rubber or other synthetic polymers. Some men 
will be allergic to latex. 


° Size: most sheaths are supplied in a range of 
lengths and sizes. Most companies supply them 
with diameters in the range of about 20 — 40 mm, 
in 5-10 mm increments. 


° Adhesive: the adhesive may be integral to the 
sheath (one-piece systems) or come as a separate 
strip or spray (two-piece systems). Some men will 
be allergic to some adhesives. 


° Applicator: some sheaths come with an applica- 
tor intended to help users and carers to put the 
sheath on. 


° Anti-kinking / twisting features: some sheaths 
come with features intended to improve drainage 
by reducing kinking and twisting at the distal end, 
near the connection to the drainage bag tube. 


° Anti-blow-off features: some sheaths come with 
features intended to reduce the likelihood of the 
sheath blowing off at high urine flow rates; for 
example, at the beginning of a void (eg the distal 
end of the sheath may be thickened and bulbous to 
stop the internal walls sticking to one another bet- 
ween voids). 


° Connection to the drainage bag: some sheaths 
come with features intended to increase the ease 
and security of connection to the drainage tube (eg 
a push ring or ridge at the end of the outlet tubing) 
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° Retracted penis features: with or without speci- 
fic features intended to accommodate a retracted 
penis (eg a shorter sheath or a wider adhesive 
seal). 


Durability: some sheaths are intended for use 
over a limited time period (eg 24 h) while other 
(generally, more robust) designs are intended for 
extended wear. 


2. QUALITY OF DATA 


Some controlled comparative evaluations of diffe- 
rent sheaths have been performed; one extensive 
market survey to identify the needs and priorities of 
sheath users; and one study to compare a sheath with 
an indwelling urethral catheter. Other studies report 
on the problems encountered by various groups of 
sheath users 


3. RESULTS 


Although many men use sheaths successfully pro- 
blems have been reported in the literature. In a study 
on (an unspecified number of) spinal cord injured 
men, Golji (Golji 1981) found that 15% experienced 
side effects or complications when using sheaths. 
These were irritative, allergic or compressive in 
nature. Jayachandran et al. (Jayachandran, Moopan 
& Kim 1985) reported similar experiences with six 
incontinent men of widely varying aetiology and 
highlighted the importance of ensuring that the shea- 
th does not become twisted near the distal end to 
avoid stagnation of urine and the risk of UTI. They 
also stressed the importance of good genital hygiene 
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to avoid problems with infections. 


In a study of 94 men on medical/ surgical wards, 
Hirsh et al. (Hirsh, Fainstein & Musher 1979) found 
that none of the 79 who were judged as co-operative 
and able to manage their sheaths properly developed 
UTI (mean period of use, 21.2 days). By contrast, 
eight of 15 patients who tended to tug and kink the 
drainage tube attached to their sheath developed UTI 
within a mean of 9.6 days. In a retrospective study, 
Johnson et al. (Johnson et al. 1990) compared the 
frequency of UTI in users (mean period of use, 35 
months) and non-users of sheaths amongst 64 elder- 
ly men on an extended care unit. He found that 63% 
of users but only 14% of non-users developed UTI. 
No difference was found between men who did and 
did not tug and kink their tubing. Ouslander et al. 
(Ouslander, Greengold & Chen 1987) reported that 
40% of 30 nursing home sheath users (mean period 
of use, 35.9 months) developed at least one UTI. 


Nichols and Balis (Nichols & Balis 2000) reported 
the results of a survey undertaken for marketing pur- 
poses of an international cohort of 216 men who had 
used sheaths for at least three years, and their carers. 
Their responses to 19 brands of sheath were gathered 
using a questionnaire in the form of a Likert scale. It 
was found that catheter security (presumed to mean 
staying in place and freedom from leakage) was the 
most important issue for both wearers and carers, 
followed by comfort and ease of application and 
removal. 


There have been a number of comparative evalua- 
tions of different sheaths. Peifer and Hanover (Peifer 


Figure IV-1. A variety of sheaths (top left and bot- 


& Hanover 1997) reported on an evaluation in which 
20 men compared a new branded sheath system, that 
consists of three parts: a tubular sheath impervious to 
urine with a drainage tube connection at one end and 
a ring at the other, an undergarment with a frontal 
opening through which the penis is extended, and a 
ring like collar which is used to keep the sheath and 
penis in the correct position, with the variety of 
external sheaths they had previously been using. The 
participants were a convenience sample identified 
through Pharmacy medication files. They were all 
experienced users of urinary sheaths. In all 32 men 
were approached and 20 consented. A questionnaire 
was developed to test the participants pre and post 
intervention. Each used the new sheath for at least 
one week. The new sheath proved more popular with 
the participants: it was judged as providing superior 
security (13/20 experienced increased dryness by 
day; 10/20 by night), and was considered easier to 
apply (19/20) and remove (20/20). 


In a multi-centre study involving 35 men (age range 
22-87y; mean age, 54y; 34 living in their own 
homes), the UK Medical Devices Agency (Medical 
Devices Agency 1995) compared four latex sheaths: 
two with integral adhesive; and two in which the 
adhesive was supplied as a separate strip. They found 
the products with integral adhesive to be more suc- 
cessful in both overall performance and ease of 
application. Fader et al. (Fader, Pettersson, Dean, 
Brooks, Cottenden & Malone-Lee 2001b) conducted 
a multi-centre study to compare all six sheaths with 
integral adhesive on the UK market in 1998. Five 
were made from latex, one from silicone rubber. 
Four were supplied with an applicator, two without. 


Fifty-eight men (age range 26-88y; mean age 53y) 
were given the opportunity to try each sheath in turn 
for one week. The silicone rubber sheath was found 
to be significantly better than four of the other 
sheaths in overall performance (p<0.01). The ease 
with which a sheath could be put on was found to be 
the best predictor of overall performance. Surprisin- 
gly, sheaths with an applicator were found to be 
unacceptable to a significantly higher proportion of 
subjects than sheaths without an applicator 
(p<0.0001). Subjects found that the silicone sheath 
fell off/blew off significantly less frequently than 
two of the other products (p<0.01). 


Watson & Kuhn (Watson & Kuhn 1990) describe a 
crossover study with six male participants they found 
the choice of leg bags may influence the performan- 
ce of penile sheaths. Goldyn, Buck and Chenelly 
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(Goldyn, Buck & Chenelly 1992) conducted an 
exploratory study on 10 patients in an extended care 
hospital to consider the efficacy of a brand name 
external sheath and a hospital constructed sheath. 
The brand name sheath was found to be more secure 
and the preferred nursing choice but it was recogni- 
sed that the hospital-constructed sheath was useful 
for patients with fragile skin and limited mobility. A 
study by Saint et al. (Saint et al. 1999) provided fur- 
ther evidence (although low level) to support the 
importance of security and comfort to sheath users. 
Using questionnaires, they interviewed a convenien- 
ce sample of 104 older men (response rate = 90%) 
and surveyed 99 nurses (response rate = 92%) about 
the relative merits and problems of sheaths and ind- 
welling catheters. 


The study population was drawn from a university- 
affiliated Veterans Affairs Medical Centre in the 
USA. The patients using the sheaths were more like- 
ly to believe their product was comfortable (p = 
0.04) and less likely to believe it was restrictive (p = 
0.002) or painful (p = 0.008) than those using an ind- 
welling catheter. This viewpoint was supported by 
the nurses surveyed, the majority of whom (no num- 
bers given) believed that sheaths were more comfor- 
table and less restrictive than indwelling urinary 
catheters for male users, but required more care time 
because they fell off or leaked. 


4. SUMMARY 


For incontinent males who do not have a signifi- 
cant post void residual (or are carrying out CIC) 
sheath drainage can provide a good alternative to 
pads. However, the increased risk for complica- 
tions such as local skin breakdown, bacteriuria 
and infection - especially in the frail elderly male 
— should be borne in mind. Also, there is the risk 
of urinary retention if the condom twists or the 
external band is too tight, leading to poor draina- 
ge to the urine bag (Level of Evidence 3). Sheaths 
with integral adhesive are more popular with 
users and easier to apply than those with separate 
adhesive strip (Level of Evidence 3). Security and 
the ease with which a sheath can be put on are the 
best indicators of its overall performance (Level 
of Evidence 2). 


Sheath applicators are often ineffective and unpo- 
pular (Level of Evidence 2). There can be consi- 
derable differences in performance between pro- 
ducts with somewhat similar designs (Level of 
Evidence 2). 


5. RECOMMENDATIONS 


Since there can be considerable differences in 
performance between products of similar desi- 
gn, men should be given the opportunity to 
experiment with different products before 
making a final selection (Grade of Recommen- 
dation B). 


The key performance characteristics which 
should be considered are: security (ie ability to 
keep a leak-proof seal and channel urine to the 
drainage bag without leakage) and ease of put- 
ting the sheath on and taking it off (Grade of 
Recommendation B). 


In general, sheaths with integral adhesive (one- 
piece systems) should be selected rather than 
those in which the adhesive is supplied separa- 
tely (two-piece systems) (Grade of Recommen- 
dation C). 


It should not be assumed that a sheath applica- 
tor will make sheath application easier: often it 
does not (Grade of Recommendation B). 


Potential sheath users should be asked if they 
have an allergy history and regular users should 
be routinely checked as their latex allergy status 
can change over time and with continued use. 
(Some health settings are moving to reduce or 
eliminate latex usage whenever possible and 
some manufacturers have moved to offer non- 
latex sheaths) (Grade of Recommendation C) 
Sheath users should be monitored for skin heal- 
th, tissue damage and UTI (Grade of Recom- 
mendation C) 


6. RESEARCH PRIORITIES 


Although products are continually being deve- 
loped, changed, withdrawn and released, com- 
parison studies that are controlled and use mul- 
tiple sites to achieve larger numbers are recom- 
mended to further evaluate the effectiveness of 
the variety of sheaths available as well as the 
risk of complications. 


Since leg bag features may influence the perfor- 
mance of the sheath, further evaluation of desi- 
gn features claimed to reduce twisting and kin- 
king at the drainage bag connection site and 
increase ease and security of connection to drai- 
nage bags is required. 

Well designed studies to generate and validate 
procedures to help identify the type of sheath 
most likely to suit an individual are needed. 
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V. URINE DRAINAGE BAGS AND 
ACCESSORIES 


Urinary drainage bags are attached to an indwelling 
catheter or penile sheath to collect and store urine. 
Features of effective drainage bag systems include 
ease of operation of all components (connectors, 
taps, and support devices), comfort and discreteness. 


1. PRODUCT CATEGORIES 


Urine drainage bags fall into two major categories: 
leg / body worn bags for day-time usage; and large 
capacity body-free bags for night-time use (night 
drainage bag) which are suspended from a stand or 
bed hook. 


Leg / body worn bags come with a variety of features 
of which the following are the most important to 
consider in making selections: 


° Volume: most bags have a volume in the range of 
350-750 ml, but some are bigger. 


° Material: most bags are made from transparent 
PVC (polyvinyl chloride) but PVDF (polyvinyli- 
dene fluoride) (less noise from rustling), poly- 
ethylene or rubber / latex may be used. 


° Sterility: bags may or may not be supplied sterile. 


° Wear position: bags may be designed for wearing 
over the knee, across or down the thigh, down the 
calf, or against the abdomen. 


° Attachment / suspension system: most bags are 
attached to the leg with straps, which are usually 
made from latex or a (usually elasticated) fabric. 
A variety of hooks, loops, buttons / button holes 
and Velcro may be used to secure straps and to 
attach bags to straps. Some bags are designed for 
suspension from a waist belt. Some straps and sus- 
pension devices can be bought separately from 
bags, but they are generally not suitable for use 
with all bags (Fig V-1). 

° Connecting tube: bags come with a variety of 
connecting tube lengths (eg the length required for 
wearing a bag on the calf will be greater than that 
for the thigh). With some products the tube can be 
cut to the preferred length. 


° Drainage tap: Drainable bags come with a varie- 
ty of drainage tap designs (Fig V-2). 

° Sampling port: bags may or may not have a sam- 
pling port for taking urine specimens. 

° Comfort features: some bags come with features 


intended to increase comfort — most commonly, a 
fabric backing against the skin to reduce sweating. 


Waistbelt 
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Figure V-1. Body worn urine drainage bags held in place 
using leg straps (left) and a waist band suspension system 
(right). 


Discretion features: some bags come with fea- 
tures intended to increase discretion — most com- 
monly, internal welds between the front and back 
faces to reduce bulging and / or sounds caused by 
a large volume of liquid moving about as the user 
mobilises. 


Anti-kinking / twisting features: some bags 
come with features intended to improve drainage 
by reducing kinking and twisting in the connec- 
ting tube. 


Infection reduction features: some bags come 
with features intended to reduce the risk of cross 
infection between bag users by care givers. Such 
features may include a non return flap valve, a 
sampling port and / or a tap with an outlet sleeve 
which allows the overnight bag to be connected to 
the body worn bag. This linkage provides a 
mechanism to maintain a closed catheter system 
designed to minimise the risk of cross-infection 
by reducing the handling of the catheter. Having 
connected the night bag to the leg bag sleeve, the 
leg bag tap is opened and urine flows freely from 
the sheath or catheter through the leg bag into the 
night drainage bag. 


Night drainage bags are usually held on a suspension 
system away from the body. They may be connected 
directly to the catheter or sheath or they may be 
connected to the drainage tap of the leg / body worn 
bag to avoid the need for repeated connections and 
disconnections with the catheter or sheath (Fig V-3). 
They usually have a capacity of 2000-4000 ml and 
come with a variety of design features similar to 
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Figure V-2. A variety of urine drainage bag tap designs. 


Figure V-3. A night urine drainage bag on a stand. 


those for leg / body worn bags. Night drainage bags 
are available without a tap for single use as well as 
with a variety of drainage tap designs for emptying 
and reuse. Glass bottles are also available for high 
volume or overnight urine drainage. 


2. QUALITY OF DATA 


Several controlled comparative evaluations of urine 
drainage bags and suspension systems have been 
performed, as well as a small number of studies 
addressing infection and cross-infection issues There 
is also one case controlled study which has investi- 
gated the purple urinary bag syndrome. 


3. RESULTS 


Kennedy et al. (Kennedy, Brocklehurst & Lye 1983) 
tested the performance of ten different drainage bags 
in a simulation study involving 40 subjects (mostly 
health-care staff) which focused particularly on taps. 
Significant differences (p<0.05) were found between 
many pairs of bags with regard to each of the perfor- 
mance aspects studied: ease of tap opening and clo- 
sing, ability to empty the bag without urine wetting 
fingers; and how easy the tap mechanism was to 
understand. Taps comprising caps or bungs were 
found to be particularly fiddly and messy to use. 


In a study which focused primarily on the cross- 
infection risks associated with leg bags, Wilson and 
Coates (Wilson & Coates 1996) evaluated four leg 
bags. Each of ten long-term catheterised patients was 
invited to try each bag for a week in turn. The 
authors concluded that no one bag suited every 
patient; rather, each was liked by some users. The 
popularity (or otherwise) of many features was a 
matter of personal preference. Adverse comments 
mostly related to the tap (difficult to operate; opened 
accidentally, causing leakage) and the straps. 


The UK Medical Devices Agency (Medical Devices 
Agency 1996) evaluated all 14 sterile 500 ml leg 
bags on the UK market in 1995 in a multi-centre 
study involving 83 test subjects (58 men, 25 
women). About half (44) lived in their own homes 
and almost all the rest in nursing/residential homes. 
Subjects were divided into pairs matched for sex, 
mobility, manual dexterity and dependency and each 
pair was offered each of the 14 bags (seven each) to 
try for a week in turn. Preferences varied but the 
main concerns of users consistently focused on taps 
(many subjects found many taps difficult to operate), 
straps (discomfort was common) and the minimisa- 
tion of leakage (through faults in bags and/or 
connectors; onto the fingers when emptying; or by 
the tap accidentally opening in use). The most popu- 
lar bags tended to perform well in these three res- 
pects. 


In a multi-centre study involving 34 men (age range 
27-84y; mean age 55y; all sheath users) Fader et al. 
(Medical Devices Agency 1999) evaluated all seven 
non-sterile 500-700 ml leg bags on the UK market in 
1997. Twenty-five of the men lived in their own 
homes and the rest in residential/nursing homes or 
long stay wards. Conclusions were substantially 
similar to those for the earlier MDA study. 


Thelwell at al. (Thelwell et al. 1995a) conducted a 
cross-over study in which 52 subjects (20 men, 32 
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women) compared four suspension systems for fas- 
tening leg bags with the leg straps they had used 
prior to the study. Each subject evaluated each pro- 
duct for a week in turn and recorded their findings on 
a weekly questionnaire. Only one of the alternative 
systems was considered to be as effective as the leg 
straps. Again, difficulty of application, comfort, dis- 
creteness and cost were key issues. 


The cross-infection risks of leg bags (particularly via 
the tap or sampling port) have been studied by Gle- 
nister (Glenister 1987) and by Wilson and Coates 
(Wilson & Coates 1996). Cross-infection is an 
important concern in hospitals and residential set- 
tings, particularly where indwelling catheters are in 
use. In community settings where patients manage 
their own leg bag the risks are considerably reduced. 
In her study Glenister (Glenister 1987) concluded 
that designs in which the tap and outlet spouts were 
most widely separated were most effective at pre- 
venting contamination of the hands with urine. Wil- 
son and Coates (Wilson & Coates 1996) studied 
sampling ports and contamination of leg bag spouts. 
They suggested that the night connector tubing atta- 
ched to the taps on the four leg bags in their study 
made decontamination difficult. 


Rooney (Rooney 1994) measured the incidence of 
urinary tract infection in 14 people with neurogenic 
bladders before and after they changed from using 
sterile to non-sterile urinary leg drainage bags. Ten 
participants were on Foley catheter drainage and four 
were using sheaths. Prior to the introduction of the 
new leg bag at least two urine specimens were col- 
lected for culture and then following the introduction 
of the new bag random urine specimens were collec- 
ted for culture and sensitivity during the three month 
study period. Bedside urine collection bags were 
used by all participants at night and there was no 
change made to the standard practice of rinsing the 
overnight bag with water each morning and recap- 
ping the drainage tubing. The non-sterile leg bags 
were cleaned after each use with a dilute mixture of 
80z of chlorine bleach to 1 gallon of tap water. There 
were no infections found during the study period and 
the authors claimed that their statistical analysis of 
the findings demonstrated no increase in incidence of 
UTI attributable to use of reusable urinary bags. 


There is little research to support the common prac- 
tice of changing drainage bags every five to seven 
days. The practice appears to be based upon expert 
opinion, anecdotal evidence and manufacturers’ 
recommendations. However, Keerasuntonpong et al. 
(Keerasuntonpong et al. 2003) undertook a randomi- 


zed controlled study that compared the incidence of 
catheter-related urinary tract infections in a group of 
79 hospitalised patients whose catheter bag was 
changed every three days with that for a group of 74 
patients who had their bag changed at the time of the 
catheter change or if the bag became faulty. A urine 
sample for culture was obtained for each participant 
every seven days, on the day the catheter was remo- 
ved or on the day the participant was suspected of 
having an infection. The findings suggest that urina- 
ry drainage bags could be left for longer than three 
days but the authors were reluctant to define how 
long as the sample size was considered too small to 
rule out a false-negative result. They recommended 
additional study. 


There are occasional reports in the literature of 
purple discolouration in urine drainage bags — ter- 
med, purple urine bag syndrome (PUBS) — and there 
is considerable debate and diversity of opinion over 
the cause and significance of the phenomenon. Man- 
tani et al (Mantani et al. 2003) conducted a case 
controlled study on 26 patients in three long-term 
wards. Fourteen (two men and 12 women) had exhi- 
bited PUBS while 12 (four men and eight women) 
had not. The clinical, microbiological and bacterio- 
logical backgrounds of the subjects in the two groups 
were compared to identify possible causes of PUBS. 
The findings suggest that women with urine that is 
alkaline and has a high bacterial yield are most like- 
ly to exhibit PUBS. 


Some international standards have been developed 
which provide general advice on bag performance 
and test methods (International Standards Organisa- 
tion 1988 & 1998). These standards can be useful to 
laboratories asked to advise on bulk buying choices. 


Studies which have compared leg bags and catheter 
valves are reviewed in section VIII. 


4. SUMMARY 


Taken together, published studies agree that the 
main factors to consider in selecting leg bags are 
the ease of tap operation, the comfort of the straps 
and the minimisation of leakage (Level of Evi- 
dence 2). Bags in which the tap and outlet spout 
are widely separated are most likely to be effecti- 
ve at preventing contamination of the hands with 
urine and cross-infection (Level of Evidence 3). 
There is no evidence that non-sterile leg bags that 
are washed out daily with a dilute chlorine solu- 
tion pose any greater risk to catheter-induced 
infection than sterile bags (Level of Evidence 3). 
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5. RECOMMENDATIONS 


In making urine drainage bag selections particular 
attention should be focused on: the ability of the 
user to operate the tap; comfort (especially of the 
straps); freedom from leakage (especially from 
the welds and the tap); and discretion (especially 
visibility beneath clothing) (Grade of Recommen- 
dation C). 


6. RESEARCH PRIORITIES 


e Studies are required to determine whether or 
not non-sterile bags for catheter use increase 
the risk of infection in acute, nursing home and 
own home settings. 


° Studies are required to establish whether the 
incidence of UTI is increased if bags are chan- 
ged at the time of catheter change rather than 
weekly. 


° Further studies are required to confirm that 
bags in which tap and outlet spout are widely 
spaced reduce risk of cross-infection. 


VI. BODYWORN URINALS 


1. FEMALE BODYWORN URINALS 


Pieper et al. (Pieper et al. 1989) has reviewed the 
many attempts to design bodyworn urine collection 
devices for women. The major challenge is in achie- 
ving a comfortable and aesthetically acceptable leak- 
proof seal with the body. Various designs have 
sought to achieve this by holding a collection device 
over the urethral meatus with the help of suction, 
straps, adhesive or close-fitting underwear. While 
none have found widespread success and usage they 
are available commercially in some countries. 


2. MALE BODYWORN URINALS 


The urine collection devices most commonly used by 
men are sheaths (see Section IV) but a variety of 
other products such as pubic pressure urinals are 
available. They comprise a ring-shaped opening or 
cone-shaped component which is worn around the 
penis (and held firmly against the pubis by means of 
a belt and straps) and channels urine to an integral 
collection bag (Fig VI-1). Such devices are not wide- 
ly used but they can be effective for individuals 
whose penis is too retracted for a sheath to be sui- 
table. There are no published evaluations of these 
products. 
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Figure VI-1. A variety of pubic pressure bodyworn urinals for men 


3. RESEARCH PRIORITIES 


There is a need for leak-free, comfortable and aes- 
thetically acceptable body-worn urine collection 
devices for women and improved (in these res- 
pects) products for men. 


VII. OCCLUSIVE DEVICES FOR 
URINARY INCONTINENCE 


1. FEMALE OCCLUSIVE DEVICES 


Female occlusive devices fall into three categories, 
occluding: at the external meatus; in the urethra 
(intraurethral devices) or via the vagina (intravaginal 
devices). 


a) Devices that occlude at the external meatus 


Urethral occlusion devices have been developed to 
block urinary leakage at the external urethral meatus 
(Fig VII-1). Several devices have utilized either 
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Figure VII-1. A female occlusive device that occludes at 
the external meatus. 


adhesive or mild suction to occlude urinary loss at 
the urethral meatus. In addition to the simple barrier 
effect, compression of the wall of the distal urethra 
has been hypothesized to contribute to continence. 


Miniguard (Uromed Inc., but no longer available) is 
an angularly shaped foam device which utilizes an 
adhesive hydrogel to adhere to the peri-meatal area. 
The device is single use, removed prior to voiding, 
and disposable. FemAssist (Insight!M Medical 
Corp., but no longer avaiable) is a hat-shaped silico- 
ne device, which adheres by applying an adhesive 


Extension tube 


(various shapes 


gel to the edge of the device, squeezing the central 
dome and creating a vacuum. The device is then pla- 
ced over the urethral meatus and, upon release, the 
meatal mucosa is drawn up into the device and the 
urethral lumen is occluded. It may be worn for up to 
four hours or until voiding, after which the device is 
washed in hot soapy water and reapplied. The device 
is reusable for one week. CapSure (CR Bard Inc., 
now available only in USA) is applied and retained 
by suction. A petroleum based lubricant is applied 
prior to device use. The device is removed for voi- 
ding and re-utilized for up to two weeks. 


1. QUALITY OF DATA AND RESULTS 


Urinary diaries and pad weight tests were employed 
in all studies for objective efficacy measurements on 
Miniguard, FemAssist and CapSure. Incontinence 
input questionnaires (IIQ), visual analogue score 
(VAS), Quality of Life (QoL) and / or urogenital dis- 
tress inventory (UDI) were also employed. Study 
lengths differed between centres from four weeks to 
three months. There have been no randomized 
control trials. Study designs have been open and lon- 
gitudinal. 


Miniguard: Eckford et al. (Eckford et al. 1996) stu- 
died the efficacy of a single application of this devi- 
ce during a one hour pad test and reported that 25% 
of patients were continent, 50% were improved, but 
25% had worse incontinence. Brubaker et al. (Bru- 
baker et al. 1999) recruited 648 women for a study of 
whom 411 enrolled, 390 used the device, and 346 
completed the study. Of the 65 who enrolled but did 
not start the trial, 21 withdrew before device use, 17 
were lost to follow-up, 12 withdrew for device-rela- 
ted reasons, and there were six protocol violations. 
Symptoms of vulvar irritation or lower urinary tract 
discomfort occurred in a small percentage of subjects 
but was generally transient, and only three women 
discontinued using the device for this reason. Also 
noted was a persistence of efficacy (p<0.001) four 
weeks following device discontinuation (Level of 
Evidence 3) 


FemAssist: Versi & Harvey (Versi & Harvey 1998) 
studied 155 women with stress or mixed incontinen- 
ce, of whom 133 attempted to use FemAssist and 96 
enrolled in a four-week study. Their mean pad test 
loss fell from 27 g to 9.4 g (p< 0.001) and 49% were 
dry. Symptomatic cure was more likely in those with 
mild incontinence. Of the nine women who had a 
positive pad test (>2 g) without the device, five were 
dry (<2 g) with the device (p<0.05). VAS scores sho- 
wed a significant improvement for the symptom of 
stress incontinence (p<0.05). QoL scores improved 
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significantly by 38% (p<0.05) for the IIQ and 29% 
(p<0.0 1) for UDI (Level of Evidence 3). 


Moore et al. (Moore et al. 1999b) reported on 57/100 
recruited women who completed a one-month trial. 
Reduction of incontinence was statistically signifi- 
cant for pad testing, which revealed that 47% of the 
patients became continent and 33% had more than 
50% benefit compared to baseline, while 9% had 
worse leakage. Those with severe baseline leakage 
were equally likely to respond as those with mild or 
moderate pad test loss. Women with stress urge or 
mixed incontinence appeared to respond equally 
well. Dropouts included 13% who were unwilling to 
utilize the device (Level of Evidence 3). 


Tincello et al. (Tincello, Bolderson & Richmond 
1997) in a 3-month prospective study involving 27 
women with urodynamic stress incontinence found 
the median (range) loss with and without the device 
was 4.9 (0-65) ml and 21 (1-94), respectively (p< 
0.01); and 20 patients were less wet when using the 
device. Discomfort was greater among the women 
with a greater loss. The acceptability correlated 
negatively with discomfort (r = -0.53) and negative- 
ly with embarrassment (r =-0.39); 15 patients (56%) 
reported that they would use the device in the long- 
term (Level of Evidence 3). Tincello et al. (2000) 
later reported on 41 women recruited to use the devi- 
ce over a 3 month period, but 10 declined to partici- 
pate, 6 withdrew before 2 weeks, 10 failed to attend 
2 week follow-up and 11 did not attend 3 month fol- 
low-up. Only 2 completed the study. There was no 
difference in pad test or voiding diary grades. The 
authors concluded that the device had low acceptabi- 
lity and was ineffective, and could not be recom- 
mended for nonsurgical management of stress incon- 
tinence (Level of Evidence 3). 


CapSure: Bellin et al. (Bellin et al. 1998) reported 
on 88/100 completers after 12 weeks, with 82% eli- 
mination of leakage on pad test, 91% continent on 
provocative stress test (single cough assessment of 
leakage), and 48% dry and 40% improved on urina- 
ry diaries. Pad test leakage decreased from 6.67 g 
(range 0.55-25.95 g) to 0.19 g (range, 0-2.5 g) by 
week 12. Five patients withdrew secondary to vagi- 
nal irritation and three due to poor device fit (Level 
of Evidence 3). 


Shinopulos et al. (Shinopulos, Dann & Smith, UI 
1999) carried out a multi-centre study enrolling 100 
women with stress incontinence who wore the devi- 
ce for 12 weeks. 84 women completed the study. 
Mean pad weights reduced from 6.7g at baseline to 
0.19 by week 12. Complications affected 7 patients 
including urethral/vaginal swelling and vulval abra- 


sion, but none of the affected patients withdrew from 
the study. The IQOL tool showed significant mean 
improvement from 62.3 to 90.4. 


2. SUMMARY 


Since the publication of the second edition of 
Incontinence (2002), there has not been a single 
clinical trial or any publication related to the use 
of external urethral occlusive devices. The only 
FDA-approved devices - Miniguard, FemAssist 
and CapSure - are no longer being distributed to 
the public. 


External urethral occlusive devices were found to 
be of varying efficacy, with minimal morbidity. 
Efficacy of the combined studies reveals a conti- 
nence rate of approximately 50% dry and 2/3 of 
patients improved. Devices achieve occlusion 
either by blocking at the meatus or compressing 
the distal urethral lumen and adherence to the 
peri-meatal area is essential to success. However, 
the method and degree of adherence is also the 
determining factor for the type and severity of 
local irritation. Patient selection based on motiva- 
tion, appropriate anatomy, and manual dexterity, 
in combination with efficacy and morbidity will 
determine overall satisfaction. There is no data 
which compares one extra-urethral device to ano- 
ther, or to other categories of products. Cost com- 
parisons for disposable versus short-term reusable 
devices are not available. Efficacy for different 
grades of incontinence has not been established. 
The objective degree of continence improvement 
in the clinical laboratory (pad and stress tests) is 
greater than in community use (diaries). 


3. RECOMMENDATIONS 


Although these devices have proved effective for 
some women, it appears that they have failed to 
find popularity with users and clinicians. They are 
no longer commercially available and so no 
recommendation on their use can be made. 


4. RESEARCH PRIORITIES 


Further research on the development and role of 
devices which block urinary leakage at the exter- 
nal urinary meatus, with a focus on improving 
patient acceptability are recommended. One half 
of patients utilizing these devices in monitored 
studies were dry and 2/3 of the patients were 
improved with minimal morbidity. These devices 
may have a future role in the algorithm of conser- 
vative treatment based on patient acceptance, avai- 
lability and cost, especially in those patients with 
mild or moderate stress; incontinence who prefer 
to avoid pads or surgery. 
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b) Intraurethral devices 


Urethral inserts are silicone cylinders that are self- 
inserted or removed at the patient‘s discretion. They 
are intended for day-time use, especially during 
vigorous physical exercise. While some women 
manage exercise incontinence by limiting fluid inta- 
ke before or during exercise, by choosing sports that 
allow frequent bathroom access, or wearing absor- 
bent pads, 20% to 40% of women cope with leakage 
by ceasing exercise (Dunn, Brandt & Nygaard 2002). 
These devices present external retainers or flanges to 
prevent intravesical migration and proximal balloons 
to hold the device in place. They act by causing 
occlusion either in the urethra itself or at the external 
urethral meatus Balmforth & Cardozo (Balmforth & 
Cardozo 2003). (Fig VII-2) 


Figure VII-2. A female intraurethral occlusive device. 


The FemSoft (Rochester Medical Corporation) is the 
only urethral insert currently distributed. It has a soft, 
compressible, mineral oil-filled silicone layer with 
an insertion probe. Before insertion, the fluid dis- 
tends the proximal end of the cylinder, as the user 
pushes the device (guided by the insertion probe) 
into the urethra, fluid transfers automatically to the 
distal end, allowing the device to pass through the 
urethra. Once in place, fluid flows back to the proxi- 
mal end to hold the device in place. None of these 
devices are recommended for reuse after removal. 


The FemSoft Insert is currently packaged in a box of 
28 inserts and each box is priced at $49.95. The Viva 
(Nielsen et al. 1993) and Reliance devices, other 
intraurethral devices also mentioned in this sub-sec- 
tion, are not currently marketed. 


1. QUALITY OF DATA AND RESULTS 


The objective efficacy measurements utilized were 
the one-hour pad test, voiding diary and quality of 
life questionnaires. There have been no randomized 
control trials. 


Nielsen et al. (Nielsen, Walter, Maegaard & Kro- 
mann-Andersen 1993) and Peschers et al. (Peschers 
et al. 1996) studied the Viva device. Peschers scree- 
ned 53 patients with USI and 21 patients accepting 
treatment with the two sphere device. During a four 
month study, the investigators analyzed subjective 
improvement and performed pad-weight and cough 
tests. Nielsen et al. (Nielsen, Walter, Maegaard & 
Kromann-Andersen 1993) demonstrated 94% impro- 
vement on leakage and Peschers 67% improvement. 


Staskin reported on a four month study of 135 of 215 
patients who utilized a disposable balloon tipped ure- 
thral insert made from thermoplastic elastomer, 
inflated with an applicator on insertion and deflated 
by pulling a string at the meatal plate for removal 
during voiding (Reliance) (Uromed Corp., but no 
longer available). 80 subjects discontinued the devi- 
ce prematurely, the main reasons being discomfort 
and inability or unwillingness to use the device. Mil- 
ler et al. (Miller & Bavendam 1996) and Sand et al. 
(Sand et al. 1999) then reported on 63 of the 135 
patients from the above cohort who utilized the devi- 
ce for one year. 


The Reliance device provided 72% complete dryness 
with 17% improvement on diary, and 80% complete 
dryness and 15% improvement on pad weight testing 
for Staskin et al. (Staskin et al. 1996) 79% complete 
dryness and 16% significant improvement on objec- 
tive pad weight studies consistent with the improve- 
ment in subjective diaries (p<.0001) for Miller & 
Bavendam (Miller & Bavendam 1996). The patients 
reported improved comfort and ease of use over 
time, with sensation of device presence decreasing 
from 35% at week one to 7% at 12 months for. The 
volume of urine lost during exercise decreased from 
a median of 20 gram (range 4.9-80.2 grams) without 
the insert to 2.6 grams (1.3-6.8) when the insert was 
worn (p=.03). On a 5-point scale in which 1 repre- 
sented very comfortable and 5 very uncomfortable, 
subjects rated the mean comfort for the sessions per- 
formed with the insert in place as 2.1. 
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Treatment for positive urine cultures was undertaken 
in 20% of’ symptomatic and 11% of asymptomatic 
patients, 39% of patients had positive cultures which 
were not treated and 30% had negative cultures at all 
monthly intervals for the four month study. The main 
reason for drop-out was discomfort (Staskin, Baven- 
dam, Miller, Davila, Diokno, Knapp, Rappaport, 
Sand, Sant & Tutrone 1996). One or more episodes 
of gross hematuria (24%), cystoscopic findings of 
mucosal irritation at 4 or at 12 months (9%) and 
asymptomatic bacteruria (30%) on monthly cultures 
were also documented (Miller & Bavendam 1996). 


Boos et al. (Boos et al. 1998) reported in an abstract, 
a randomized prospective parallel group trial compa- 
ring the Reliance intra-urethral insert with the 
FemAssist external meatal occlusive device. Assess- 
ments at baseline, one month, and three months 
included subjective efficacy, seven day diary, and 
pad test (1 hour). Fifty-three females were randomi- 
zed to FemAssist and 49 to Reliance device. There 
were some initial problems with sizing the Reliance. 
Once this was corrected, 40.8% (20) of women were 
subjectively dry and the remainder improved on 
completing the trial. Of women using the FemAssist, 
28.3% (15) were dry, 60.4% (32) were improved, 
9.4% (5) were no better and only one subject was 
made worse with device use. Problems experienced 
were few and minor with no serious adverse events. 
The conclusion was that both devices are efficacious, 
the FemAssist was more comfortable, but required a 
greater degree of user skill to achieve control of lea- 
kage (Level of Evidence 2). 


Recent studies have investigated the efficacy of the 
FemSoft which is the only intra-urethral device 
which is currently available. Dunn et al. (Dunn, 
Brandt & Nygaard 2002) measured pad weights 
during four standardized aerobics sessions during 
which six subjects were randomly assigned to exer- 
cise twice with the insert and without it. The medians 
of the averaged pad weights for the two different 
types of’ sessions were compared. Median urine loss 
during standardized exercise sessions decreased 
from 20g (range, 4.9 to 80.2g) without the device to 
2.6g (range, 1.3 to 6.8g) with the device (P=0.03). 
Five women used the device at home during unsu- 
pervised exercise; one subject had urinary tract 
infection. At the end of 3 months, satisfaction and 
comfort were rated high on a 5-point scale. The 
conclusion was that the FemSoft urethral device is an 
effective, safe, and comfortable treatment for exerci- 
se incontinence in women (Level of Evidence 3). 


Results from a prospective three-year study, (FDA 


post-approval device safety data submitted by 
Rochester Medical Corporation, 2002 unpublished), 
for evaluation of the long term effect of the device 
involved 41 subjects. Of the group, nine women 
were 65 years or older (22%, 9/41); 80% were post- 
menopausal with 24 women (59%) being on hormo- 
ne replacement. Thirty-eight, (93%) used absorbent 
products to contain urine leakage prior to enrolment. 
A total of 66 follow-up visits took place with an ave- 
rage participation period of 4.2 years. Seven patients 
withdrew in the third year, three due to non-study 
related health problems and one because of dissatis- 
faction due to urge symptoms. Two were lost to fol- 
low up. There was a significant difference in the 
rates of incontinence at the three-year follow-up bet- 
ween users and non-users of the device: 0.83 vs 2.64 
episodes per day, according to voiding diaries. The 
difference in urine loss during pad weighing tests 
was also significant. There were 24 reported adverse 
events in the 41 subjects enrolled. None of these 
events required medical intervention except for anti- 
biotic prescription in cases of urinary tract infection. 
The 24 events included: bacteriuria (11); symptoma- 
tic UTI (3); urinary symptoms (3); device perfor- 
mance problems (2); irritation (2); and migration (1). 


In 33 women a total of 38 cystoscopies were perfor- 
med at three years. Only one patient was reported to 
have an abnormal finding, but this was due to muco- 
sal irritation produced by an indwelling Foley cathe- 
ter during one hospitalization for a problem unrela- 
ted to the device. Patient satisfaction had not chan- 
ged over the follow-up time interval. The Quality of 
Life questionnaire (I-QoL) scores at three years were 
compared to those at 12 months and there was 
improvement from the baseline of 60.6 to 74.0. No 
safety concerns concerning urethral integrity were 
identified after the three years of continuous use. The 
incidence of urinary tract infections, given the high 
number of insertions and removals, was considered 
low risk (Level of Evidence 3). 


2. SUMMARY 


Intraurethral devices have demonstrated high effi- 
cacy, but have been associated with urinary tract 
infection, hematuria and discomfort. Bacteruria, 
without symptomatic infection, was similar to 
extraurethral device use, which approaches scree- 
ning urinalysis data (Brubaker, Harris, Gleason, 
Newman & North 1999), or may be similar to the 
rates seen with self catheterization. Device migra- 
tion into the bladder, which requires endoscopic 
removal is the most serious reported problem. 
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Long-term results are limited . Patient and physi- 
cian acceptance of this form of therapy has also 
been limited. The patient needs to have good hand 
dexterity in order to use the device and the cost is 
also a factor that precludes more widespread use 
(Level of Evidence 3). 


3. RECOMMENDATIONS 


Intraurethral occlusive devices may be considered 
for women with stress incontinence but they are 
invasive devices with high cost and have had limi- 
ted evaluation. They may be most appropriate for 
intermittent and occasional use (such as during 
vigorous exercise) (Grade of Recommendation C). 


4. RESEARCH PRIORITIES 


It is important that new devices and in particular 
invasive ones, be evaluated by randomized trials 
and comparing to control approved devices. Long- 
term follow- up results are needed to demonstrate 
the effects of such devices on the urethra and/or 
bladder and will determine the real value and safe- 
ty of devices that initially have been adopted 
enthusiastically. 


Further development and study of the use of 
intraurethral devices for the treatment of urinary 
incontinence is recommended. The role of intrau- 
rethral devices in patients who do not achieve the 
desired efficacy with other forms of conservative 
therapy, and to avoid surgery, requires further 
study. 


c) Intravaginal devices 


Support of the bladder neck to correct urinary stress 
incontinence has been achieved, with varying suc- 
cess utilizing traditional i) tampons, ii) pessaries and 
contraceptive diaphragms, and iii) intravaginal 
devices specifically designed to support the bladder 


neck (Fig. VII-3). 


Q 
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Figure VII-3. A female intravaginal occlusive device. 


1. QUALITY OF DATA AND RESULTS 
Tampons/pessaries: 


Nygaard, I. (Nygaard 1995) performed a prospecti- 
ve, randomized, single blind, and laboratory based 
study testing 18 patients (age 33-73) with three 40 
minute standardized aerobics sessions, utilizing a 
Hodge pessary, a super tampon, or no device. Urine 
loss was determined by a change in the weight of the 
pad worn while exercising. Statistical analysis of the 
log of urine loss revealed that women lost signifi- 
cantly less urine when exercising with either the pes- 
sary or the tampon than when exercising with no 
device. Continence rates were 6/14 cured and 2/14 
improved with tampons, 4/10 improved with a dia- 
phragm (Level of Evidence 2). 


Diaphragms / Pessaries 


Realini & Walters (Realini & Walters 1990) analyzed 
the benefit for one week, in 10 selected patients of a 
coil-type diaphragm ring, which was softer than a 
pessary, utilizing diaries and a two hour pad test. 
They also gave an overall subjective evaluation of 
their experience. Urodynamic findings were essen- 
tially unchanged by wearing diaphragm rings. Four 
of the 10 women experienced clinically significant 
improvement in amount of urine lost during pad 
tests, number of leaks per week, and overall assess- 
ment response.(Level of Evidence 3). 


Suarez, et al. (Suarez, Baum & Jacobs 1991) inclu- 
ded urodynamic testing in his evaluation of a contra- 
ceptive diaphragm in 12 patients. Complete resolu- 
tion of SUI was achieved in eleven of twelve patients 
(91%); two of the twelve achieved continence but 
withdrew from the study because of associated dis- 
comfort from the diaphragm, therefore, complete 
resolution of SUI was achieved in 9/12 patients 
(75%) (Level of Evidence 3). 


Bhatia et al (Bhatia & Bergman 1985) reported on 
the urodynamic effects of the Hodge pessary on 30 
women aged 29 to 71 with a history of UI. With the 
pessary, 24 of the 30 patients became continent when 
tested in supine position with a full bladder, 3 of the 
24 patients lost urine with coughing in the standing 
position and demonstrated a positive cough profile 
despite the presence of the vaginal pessary. Uroflow- 
metry data show that the vaginal pessary did not pro- 
duce any obstruction to the free flow of urine and 
suggested this is a modality to predict the outcome 
for bladder neck support surgery. 


Intra-vaginal devices designed specifically to sup- 
port the bladder neck: 


Included in this category are: 
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1. Removable reusable intra-vaginal ring, composed 
of silastic, and constructed with two prongs which 
are placed behind the symphysis to support the 
bladder neck (Introl, no current distributor). 


. Three different single use disposable devices: 


A clam-type device composed of polyurethane 
foam, which is folded up upon its long axis and 
placed into the sagittal plane in the vagina, and 
when moistened, its dimensions expand by 30% 
and create a supportive cushion under the urethro- 
vesical junction (Conveen Continence Guard, 
Coloplast, Denmark). A newer version of the 
expanding polyurethane design, with similarities 
to a tampon, (Conveen Continence Tampon, Colo- 
plast, Denmark). An expanding polyvinyl alcohol 
sponge (Ladycon, Home Care Engros, Norway), 


Reusable intra-vaginal ring (Introl) 


A pilot laboratory study was carried out by Biswas, 
(Biswas 1988), the developer of the device, 
employed a straining cystogram. 86% of the patients 
were continent with the device in place on cysto- 
gram. Following this study, the number of device 
sizes was increased from 8 to 25. Evaluation studies 
followed examining efficacy, safety and satisfaction. 
Davila (Davila 1996) initially demonstrated that 
83% of patients were dry on pad weight test. Later 
(Davila et al. 1999) the researchers enrolled seventy 
women (53 completed) ages 24-76, 29 with stress, 
and 24 with mixed incontinence in a 1-month study. 
A Statistically significant reduction in incontinence 
was noted on pad testing (stress mean 46.6-16.6g; 
mixed, mean 31.9-6.8 g) and in bladder diary (stress, 
mean 28.6-7.8 losses per week; mixed , mean 30.2- 
15 losses per week) QoL scores (I-QoL) improved in 
both groups. With the device in place, urodynamic 
testing indicated normalization of urethral function 
without evidence of outflow obstruction. Subjects 
found the device comfortable, easy to use and conve- 
nient. Side effects include five urinary tract infec- 
tions and 23 cases of vaginal soreness or mild irrita- 
tion (Level of Evidence 3). 


Moore (Moore et al. 1999a) detailed problems with 
both sizing and efficacy. Of the 80 recruits, four 
could not be fitted, and 11 did not satisfy all entry 
criteria. Of the 65 participants, 39 (60%) withdrew; 
20 for distorted vaginal anatomy which made fitting 
difficult, five for lack of efficacy, four for constipa- 
tion, and ten for unrelated patient events. In the 
remaining 26 patients, pad test weights decreased 
from a baseline median of 19 g to 2 g (p<0.001), 
62% were continent, and 15% were >50% improved, 


and wished no further therapy. Moore commented 
that the device was difficult to fit in women who 
have had multiple vaginal surgeries or were oestro- 
gen deficient. Long-term follow-up showed that 18 
of 26 (from the original 65) continued to wear the 
device at six months (interim dropouts being due to 
concurrent illness in half, the remainder had decli- 
ning efficacy). Of these, 78% continued to wear the 
device for a minimum follow-up of two years (Level 
of Evidence 3). 


In a separate study of patients with mixed inconti- 
nence by Moore et al. (Moore, Simons, Dowell, 
Bryant & Prashar 1999b), five of 21 recruits never 
wore the device home, leaving 16 participants. A fur- 
ther two did not reach week four, because of poor 
efficacy or inability to fit the device. In the 14 who 
reached week four, the median number of leaks/day 
declined from 4.3 to 1.0 (p = 0.002). Median pad 
weight loss fell from 53 to 7g. (p = 0.012). Cysto- 
metry showed an increase in maximum bladder capa- 
city (p < 0.05) and a modest reduction in severity of 
detrusor overactivity, with no evidence of outflow 
obstruction. Three women discontinued because of 
poor efficacy or a poorly fitting device, leaving 11 of 
16 participants (69%) at week eight, when median 
pad weight decreased to 2ml (Level of Evidence 3). 


Kondo et al. (Kondo et al. 1997) found no urinary 
flow obstruction with the device in place. Urine loss 
decreased from 20.6 to 4.8 gm. per hour (p < 0.001) 
on the 60-minute pad weight test. Twenty two 
patients (29%), reported complete continence, and 
39 (51 %) had decreased severity of incontinence by 
more than 50%. Minor adverse effects occurred in 
26% of the patients. According to the global useful- 
ness rating which was employed, 62 patients (81%) 
had some or maximum benefit (Level of Evidence 
3). 


Disposable intra-vaginal devices 


Thyssen & Lose (Thyssen & Lose 1996), tested the 
Continence Guard in 26 women with stress inconti- 
nence before and after one month’s use: four women 
discontinued the treatment because of discomfort or 
difficulties in using the device 9 (41%) were subjec- 
tively cured of incontinence, 10 (45%) improved 
while three (14%) claimed unchanged incontinence. 
With the device in place all had decreased leakage at 
the 24-hour pad weighing test and unchanged urody- 
namic tests. No vaginal or urinary infections were 
found (Level of Evidence 3). 


Thyssen et al. (Thyssen, Sander & Lose 1999) repor- 
ted on 19/22 women with stress incontinence, sub- 
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jectively and objectively cured or improved in a 
short-term study, and who then continued the treat- 
ment with the device for one year. All 19 completed 
the study, 13 (68%) were subjectively dry, (26%) 
were improved and one (5%) reported unchanged 
incontinence. All but one had decreased leakage at 
the 24h pad test, and 67% a greater than 50% decrea- 
se. Subjectively cure was 41%, and 36% were dry on 
24 hour pad test. Overall reduced leakage was statis- 
tically significant (p < 0.0005) No significant 
changes were found in the other urodynamic measu- 
rements, specifically, urinary flow rate. 


Sander et al. (Sander et al. 1999) found subjective 
cure in 11/55 women (20%) and improvement in 
27/55 (49%) was reported. Results of the 24-hour 
pad test and mean leakage and episodes in the voi- 
ding diary significantly decreased. After three 
months, 58% of the 55 patients desired to continue 
device usage. There was a highly significant impro- 
vement in QoL scores using the IIQ, as well as two 
additional incontinence-related quality of life ques- 
tionnaires. Responses to the SF-36 general health 
questionnaire showed no significant changes 


Hahn & Milsom (Hahn & Milsom 1996) reported on 
121 women, in a four week study. Patients dropped 
out because of vaginal irritation (25%), other product 
related reasons (6%), lack of time (6%), or failure to 
complete a user questionnaire. Of the remaining 90 
(mean age 47.5), 85 performed a 24 hour pad test, 
which showed that baseline leakage of 42 ml/ 24h 
decreased to 14 ml/ 24h (p <0.001). Of these, 39 
(46%) were continent. The device was considered 
unpleasant by 8%, and caused some local discomfort 
in 62% on direct questioning: 75% of these wished to 
continue using the device. The authors noted that 
older women (age 56-65) tolerated the device and 
appeared more motivated to continue. Coexistent 
atrophic vaginitis and the use of topical oestrogen 
was not discussed 


Thyssen et al. (Thyssen et al. 2001) reported on 94 
women recruited in a cross-over study, which com- 
pared two versions of the same device; the Conveen 
Continence Guard (CCG) and the Contrelle Conti- 
nence Tampon CCT. 62 women (66%) completed the 
study with withdrawals mainly due to discomfort or 
for unknown reasons. Both devices reduced leakage 
significantly but the CCT was significantly better 
than the CCG. Few side-effects were reported. Thir- 
ty-two women continued the treatment for one year 
or more with 63% preferring the “tampon” type desi- 
gn for its ease of use. 


The report on the polyvinyl sponge by Glavind (Gla- 
vind 1997) was an acute laboratory study of only six 
women utilizing a pad test measurement during 30 
minutes of aerobic exercise Without the vaginal 
sponge the patients had a mean loss of 7 g (range 2- 
18 g) during exercise. With the vaginal sponge in situ 
there was no leakage. 


2. SUMMARY 


Support of the bladder neck resulting in improved 
continence is possible with intravaginal devices 
without evidence that they cause significant lower 
urinary tract obstruction or morbidity (Level of 
Evidence 3). 


The reusable Introl device was shown to be an 
effective device for selected patients but there 
were problems with sizing especially in patients 
with prior vaginal surgery or with vaginal atrophy. 
However the device is not currently marketed. 


Efficacy with the Conveen polyurethane expan- 
ding “clam” device was demonstrated with selec- 
ted patients and difficulties with insertion appear 
to have been improved by the introduction of the 
‘tampon’ type device. The device is currently mar- 
keted (Coloplast - www.coloplast.com). 


Studies performed in the acute setting, regardless 
of the device type, demonstrate better performance 
than diary based studies performed over time. Effi- 
cacy is also higher in patients with minimal to 
moderate urinary leakage. 


Relatively high drop-out rates in monitored studies, 
during which patient support is provided, indicates 
the need for proper patient selection’ and patient and 
provider education (Level of Evidence 3). 


3. RECOMMENDATIONS 


Vaginal support devices should be included in the 
treatment option when managing women with 
stress urinary incontinence, dependent upon the 
availability of product, patient ability to manage 
the product (particularly manual dexterity) patient 
acceptance and cost (Grade of Recommendation 
C). 


4. RESEARCH PRIORITIES 


Long-term results are not available and studies 
comparing these therapies to other forms of 
conservative therapy or surgery are needed 
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2. MALE OCCLUSIVE DEVICES 


Male occlusive devices aim to prevent urine leakage 
by compressing the penis. A variety of designs are 
available but occlusion is usually achieved with 
either a clamp or a peri-penile strap (Fig VII-4). 
Such devices have the potential advantages of low 
cost and simplicity compared with a sheath and drai- 
nage bag. 


Indentation over 
uretha 


Ratchet 


Sponge pad 


Wires to hold and 
release ratchet 


Figure VI-4. A penile clamp. 


a) Quality of data 


The use of penile compression devices is described 
only rarely in the literature (Chye 1990); (Fantl, 
Newman & Colling 1996)and is usually referred to 
as a last resort where other forms of management 
have failed or been judged inappropriate. There has 
only been one published evaluation (Moore et al. 
2004). 


b) Results 


Moore et al. (Moore, Schieman, Ackerman, Dzus, 
Metcalfe & Voaklander 2004) evaluated three diffe- 
rent devices (Timms C3 penile compression device; 
Cunningham clamp; and U-Tex male adjustable ten- 
sion band) in a cross-over study in which twelve men 
with stress urinary incontinence following radical 
prostatectomy tried each device in turn. Each of the 
devices significantly (p<0.05) reduced mean urine 
loss (measured using a 4h pad tests) compared with 
baseline measurements. There was some objective or 
subjective improvement in continence for each of the 
12 men with at least one of the devices, although 
none completely eliminated urine loss when applied 
at a comfortable pressure. Ten of the 12 men rated 
the Cunningham clamp positively; two, the C3; and 


none, the U-Tex. However, the C3 and U-Tex allo- 
wed good cavernosal artery blood flow while the 
Cunningham clamp significantly reduced it. Overall 
they concluded that, used correctly, the Cunningham 
clamp can be an effective method of controlling uri- 
nary incontinence in men with stress urinary inconti- 
nence who are cognitively intact and aware of blad- 
der filling, and have normal genital sensation, intact 
penile skin and sufficient manual dexterity to open 
and close the device. 


c) Summary 


Male occlusive devices can be effective at pre- 
venting urinary leakage but is likely to lead to 
reduced cavernosal artery blood flow and therefo- 
re care must be taken to ensure regular removal or 
release. (Level of Evidence 2). 


d) Recommendations 


Male occlusive devices should be considered for 
selected men with stress urinary incontinence who 
are cognitively intact and aware of bladder filling, 
and have normal genital sensation, intact penile 
skin and sufficient manual dexterity to open and 
close the device (Grade of Recommendation C). 


e) Priorities for research 


There is a need for occlusive devices for men 
which are discrete, easy to use and which prevent 
leakage without risk of tissue damage. 


VIII. CATHETERS 


Urinary catheters can provide an effective way of 
draining the bladder in either the short-term or long- 
term, by intermittent or indwelling catheterisation. 
However they are rarely completely trouble-free and 
alternative strategies should be considered where 
possible. This section examines the characteristics of 
urinary catheters, and provides a critical review of 
existing evidence to guide choice of catheter mate- 
rial, and catheter management strategies to minimise 
associated risks. This sub-section deals with generic 
issues while (Subsequent) sub-sections focus on the 
specific evidence base relating to indwelling cathete- 
risation (urethral and suprapubic) and intermittent 
catheterisation (CIC), respectively. 
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1. INDWELLING CATHETERS 


Indwelling catheters (Fig VIII-1) may be inserted 
into the bladder urethrally (UC) or suprapubically 
(SPC) through an incision in the abdominal wall. 


‘Short-term catheterisation is commonly considered 
to be up to 14 days (Brosnahan, Jull and Tracy, 2004) 
and long-term catheterisation more than 14 days 
(Niel-Weise and van den Broek, 2004). 


Figure VIII-1.A Foley catheter (left) and a suprapubic 
catheter with a sharp trocar for introducing the catheter 
(right). 


Short-term catheterisation is most commonly used: 


e During surgical procedures and post-operative 
care. 


° For accurate monitoring of urine output in acute 
illness. 


° Instillation of medication directly into the bladder. 
° For relief of acute or chronic urinary retention. 


Long-term catheterisation may be necessary in the 
management of patients with: 


e Bladder outlet obstruction, who are unsuitable for 
surgical relief of BOO. 


° Chronic retention, often as a result of neurological 
injury or disease (where intermittent catheterisa- 
tion is not possible). 


° Debilitated, paralysed or comatose patients (in 
presence of skin breakdown and infected pressure 
ulcers). 


° Intractable urinary incontinence where catheteri- 
sation enhances the patient’s quality of life (only 
as a last resort when alternative non-invasive 
approaches are unsatisfactory or unsuccessful). 


Indwelling catheters should be promptly removed if 
no longer needed since their use is associated with a 
number of risks / complications. 


a) An effective indwelling catheter should have the 
following characteristics: 


Material: 
° Soft for comfort. 
° Causing minimal tissue reaction or friction. 


° Sufficiently firm for easy insertion and mainte- 
nance of lumen patency in situ. 


e Elastic recoil so that an inflated balloon can defla- 
te to almost its original size. 


° Resistant to colonisation by micro-organisms and 
to encrustation by mineral deposits. 


Design: 


° Retained in the bladder effectively, yet easily 
removable without trauma to tissue. 


° Soft ‘tip’ within bladder to avoid pressure damage 
to mucosa. 


° Effective drainage while minimising risk of blad- 
der mucosa being ‘sucked’ into drainage channel. 


° Conforms to shape of urethra. 


b) Benefits versus catheter-associated risks and 
long-term complications 


Decisions on the management of bladder dysfunc- 
tion by catheterisation need to consider both quality 
of life of patients / clients and the potential benefits 
of catheterisation compared to well-recognised 
catheter-associated risks and possible long-term 
complications, which include: 

e Catheter-associated infection with potential to 
lead to life-threatening bacteraemia. Possible ure- 
thritis, epididymitis, prostatitis, pyleonephritis. 

° Tissue damage (including meatal erosion, urethral 
stricture formation) arising from trauma, pressure 
and/or inflammatory reactions. 

° Long-term inflammatory/ neoplastic changes in 
bladder tissue. 


e Bladder calculi. 


° Frequent bladder spasm which may result in lea- 
kage and / or the catheter being expelled. 
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e Catheter encrustation (linked to infection), lea- 
ding to recurrent blockage. 


The major risk associated with short-term, indwel- 
ling catheters used in acute care, is nosocomial (heal- 
thcare acquired) urinary tract infection, with a cathe- 
ter being present in around 80% of such infections 
(Stamm 1998). Long-term catheters are also subject 
to further risks (indicated above) and are rarely com- 
pletely trouble-free. Although for some patients a 
catheter can provide satisfactory management of 
bladder problems and greater independence, others 
experience pain and discomfort with a catheter in 
situ and / or are distressed by the impact of a cathe- 
ter on their body image and sexuality. Overall, long- 
term indwelling catheters should be avoided where 
effective alternatives are possible, to minimise 
hazards to patients and detrimental impact on 
patients’ and carers’ quality of life. 


Intermittent catheterisation is generally associated 
with fewer risks. 


c) Catheter materials — tissue reaction 


Catheters are made of a variety of materials inclu- 
ding polyvinyl chloride (PVC or plastic), latex rub- 
ber with or without a coating, silicone rubber or 
metal. Plastic catheters are relatively cheap to manu- 
facture, have a thin wall and relatively large lumen, 
and are designed for short-term use (in situ up to 14 
days). Plastic catheters without a balloon are gene- 
rally used for CIC. Some of these are coated with 
hydrophilic polymers that absorb water leading to a 
softer and more flexible catheter with a slippery sur- 
face with a low coefficient of friction. Latex cathe- 
ters are restricted to short-term indwelling use (and 
commonly avoided where possible) because of 
potential discomfort due to high surface friction, vul- 
nerability to rapid encrustation and the implication of 
latex allergic reactions in the development of ure- 
thritis and urethral stricture (Cox et al. 1989); (Ruutu 
et al. 1982), (Ruutu et al. 1984); (Nacey, Tulloch & 
Ferguson 1985); (Pariente et al. 200)). Ruutu et al. 
(Ruutu, Alfthan, Heikkinen, Jarvinen, Lehtonen, 
Merikallio & Standertskjold-Nordenstam 1982) 
reported an epidemic of urethral strictures following 
cardiac surgery and further studies (Graham, Mark & 
Pomeroy 1983) confirmed latex catheter materials 
contained substances toxic to cells in culture. Silico- 
ne catheters were not associated with toxicity and 
stricture formation (Ruutu et al. 1985); (Nacey & 
Delahunt 1991). Current catheter materials are requi- 
red to conform to designated standards which inclu- 
de toxicity testing. 


Attempts to minimise friction during catheterisation 
and to reduce tissue reactions have led to the coating 
of latex catheters with tightly bonded materials desi- 
gned to provide a smoother, less irritant surface 
which also minimizes absorption of water by the 
latex (and subsequent changes in internal and exter- 
nal catheter diameters). Polytetrafluoroethylene 
(PTFE or teflon) coated latex catheters are some- 
times used for medium-term use (catheter can remain 
in situ up to 28 days) but the current materials known 
to cause minimal friction and tissue reaction are sili- 
cone elastomer and hydrophilic polymer-coated 
catheters or all-silicone catheters (Talja, Korpela & 
Jarvi 1990) (Table VIII-1). These materials are the- 
refore recommended for long-term use (each cathe- 
ter expected to remain in situ for more than 14 days 
prior to replacement as part of a strategy for long- 
term case). 


d) Catheter material — microbial colonisation and 
biofilm formation 


The risk of bacteriuria (presence of bacteria in the 
urine) increases by 5-8% per day of indwelling 
catheterisation (Garibaldi et al. 1974); (Mulhall, 
Chapman & Crow 1988); (Stamm 1991); (Nicolle 
2001) and therefore all long-term catheterised 
patients are likely to be bacteriuric within 4 weeks. A 
majority of microorganisms derive from the patient’s 
own colonic and perineal flora or from the hands of 
health-care personnel during catheter insertion or 
management (Maki & Tambyah 2001). Access is gai- 
ned in two ways: (1) extraluminally during catheter 
insertion or via the periurethral space; and (2) intra- 
luminally following breaks in the closed system or 
contamination of urine in the drainage bag. The com- 
parative importance of these routes is difficult to 


Table VIII-1. Catheter materials 


Duration of catheterisation 


determine, but animal models have demonstrated 
rapid colonisation via the intraluminal route follo- 
wing a break in the closed system, compared to the 
extraluminal route (32-48 hours v 72-168 hours res- 
pectively) (Nickel, Grant & Costerton 1985). Howe- 
ver, clinical studies have shown that colonisation 
will occur even when strict infection control prac- 
tices are adhered to (Garibaldi, Burke, Dickman & 
Smith 1974). 


Electron microscopy of catheter surfaces has shown 
that indwelling catheters rapidly become colonised 
by a thick layer of infecting micro-organisms embed- 
ded in a matrix of host proteins and microbial exo- 
polysaccharides, forming a strongly adherent biofilm 
(Nickel et al. 1994) (Fig VIII-2). Microorganisms 
growing as a biofilm are less susceptible to antimi- 
crobial therapies than free-living organisms (Stickler 
et al. 1989) and most catheters removed after 7 days 
or more will be colonized by a bacterial biofilm, 
comprising a mixed community of organisms. 


Figure VIII-2. Scanning electron micrograph of a section 
through a catheter luminal surface showing a thick bio- 
film layer (and a crystal of calcium oxalate). 


Catheter material 


Intermittent Removed immediately 


after urine drainage - 


- plastic: with or without hydrophilic polymer 
coating 
- metal 


Indwelling, short term use 
for up to 14 days 


Catheter expected to be in situ 


- latex or plastic 

- PTFE-coated latex 

- silver-alloy coated (catheter materials 
recommended for long-term use may also be 
selected) 


Indwelling, long-term use 


12 weeks if trouble free) 


Catheter expected to be in situ for more) - silicone elastomer-coated latex 
than 14 days than (recommended time 
between catheter changes depends on 
local catheter policy - may be up to 


- hydrophilic polymer-coated latex 
- all-silicone 


Efforts to reduce the risk of catheter-associated 
infection have included development of catheters 
with antimicrobial surfaces, such as silver. Silver 
ions are bactericidal (Fox & Modak 1974), are non- 
toxic to humans when applied topically, and have 
been used successfully in other areas of infection 
control such as burn wounds. Silver ions are purpor- 
ted to have broad spectrum activity against Gram- 
positive, Gram-negative, aerobic and anaerobic orga- 
nisms. Early silver-coatings incorporated silver 
oxide onto the external surface of the catheter mate- 
rial only. Subsequently, silver-alloy coatings were 
developed to provide an integral coating of both 
internal and external surfaces and promote a slow 
release of silver ions. Other attempts to produce an 
antimicrobial coating have been directed towards 
impregnation with antibiotic or antiseptic agents. 
Urinary catheters have been coated with polymixin 
(Butler & Kunin 1968), cephalothin (Lazarus et al. 
1971), kanamycin (Cheng 1988), dibekacin (Platt et 
al. 1983), nitrofurazone (Johnson, Delavari & Azar 
1999); (Leclair et al. 2000), rifampicin and minocy- 
cline (Darouiche et al. 1999), chlorhexidine, silver 
sulfadiazine and triclosan (Gaonkar, Sampath & 
Modak 2003), ciprofluoxacin (Pugach et al. 1999) 
and gentamicin sulphate (Cho et al. 2001). Key stu- 
dies are summarised in section VIII-2. Antiseptic 
agents are generally considered more likely to confer 
resistance to surface colonization than antibiotics 
and not to select for infection with antimicrobial 
drug resistant bacteria. Newer approaches to inhibi- 
ting biofilm development include inflation of the bal- 
loon with an antiseptic solution which then diffuses 
throughout the catheter material and into the sur- 
rounding area (Stickler, Jones & Russell 2003) or 
efforts to disrupt matrix or glycocalyx components 
(Tenke et al. 2004). 


e) Catheter materials — encrustation by mineral 
deposits 


Recurrent catheter encrustation by mineral deposits 
leading to catheter blockage occurs in up to 50% of 
long-term catheterised patients, with resultant 
increased costs to services and patients (Kunin, Chin 
& Chambers 1987a); (Getliffe 2003; Getliffe 1994b). 
Heavy encrustation on external surfaces of the cathe- 
ter tip and balloon can also cause painful tissue trau- 
ma on catheter removal. The major components of 
encrustation are calcium phosphates and magnesium 
ammonium phosphate (struvite) (Fig VIII-3). Preci- 
pitation is influenced by ionic concentrations and pH 
but the urinary pH at which crystallisation occurs 
varies between individuals, ionic species (ie Ca++, 
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Mg++, phosphates) and at different times. Catheteri- 
sed patients can usually be classified into ‘blockers’ 
or ‘non-blockers’ (Kunin, Chin & Chambers 1987a); 
(Getliffe 1994a) where ‘blockers’ are those indivi- 
duals who experience recurrent catheter blockage 
within a few days to a few weeks. Urine from recur- 
rent blockers tends to have a very narrow ‘safety 
margin’ between ‘voided’ urinary pH and the pH at 
which crystallisation occurs. This margin is much 
wider in non-blockers (Choong et al. 1999). Precipi- 
tates occur most commonly under alkaline condi- 
tions caused by the presence of urea-splitting micro- 
organisms such as Proteus mirabilis, in the catheter 
biofilm (Cox et al. 1987); (Getliffe 1994a); (Stickler 
& Zimakoff 1994); (Choong, Hallson, Whitfield & 
Fry 1999) (Fig VIII-3). Encrustation may sometimes 
take place in the absence of infection (Choong & 
Whitfield 2000) and is also influenced by catheter 
surface properties, including roughness and irregula- 
rity, hydrophobicity and wetability, charge, polymer 
chemistry and coatings. None of the currently avai- 
lable long-term catheter materials is resistant to bio- 
film formation and encrustation. 


J) Catheter size — catheter gauge, length and bal- 
loon size 


Indwelling catheters are formed either by building up 
layers through dipping and coating on a shaped ‘for- 
mer’ or by a process of extrusion of a single material. 
Catheter size (Charri¢re - Ch) or gauge (French 
gauge - Fr) is the circumference of the catheter shaft 
in millimetres. Internal diameter varies depending on 
the manufacturing method, with the extrusion pro- 
cess resulting in a catheter with relatively thinner 
walls and a larger lumen for the same Charriere size. 
A size 12Ch catheter made by dipping and coating 
will have an external diameter of around 4mm and an 
internal diameter of around 2mm or less. Urinary 
flow rate is proportional to the internal diameter of 
the catheter but 12 -16 Ch catheters (usual sizes for 
adults) easily drain normal quantities of urine inclu- 
ding larger volumes produced by diuresis (Ebner et 
al. 1985). Larger sizes may be necessary where 
blood clots and other debris is a problem but large 
catheters are usually reserved for use following uro- 
logical procedures, since they have been associated 
with increased bladder irritability and spasm in a 
descriptive study by Kennedy et al. (Kennedy, 
Brocklehurst & Lye 1983), and with potential bloc- 
kage of para-urethral glands and tissue damage, 
including urethral strictures. Small balloons sizes are 
generally recommended for all patients (10ml for 
adults and 2.5-5ml for children) to minimise the risk 


Figure VIII-3. An encrusted catheter (left) and a scanning electron micrograph of encrusting material containing struvite 


(large crystals) and calcium phosphates (small crystals) 


of discomfort, bladder irritation and spasm, resulting 
in tissue damage caused by possible expulsion of the 
catheter with a fully inflated balloon. 


The standard male length catheter (41-45cm) is avai- 
lable to males and females but a shorter female leng- 
th (25cm) can be more comfortable and discrete for 
some women. The female length catheter should not 
be used for males as inflation of the balloon within 
the urethra can result in severe trauma. Paediatric 
catheters are usually approximately 30cm long. 


Drainage bag designs are dealt with in section V but 
patients who manage their own catheter drainage 
devices should have the opportunity to try a range of 
designs to ensure they are able to open/close the tap 
with confidence. 


2. INTERMITTENT CATHETERS 


Intermittent catheterisation can provide greater inde- 
pendence for patients and minimises or avoids many 
of the problems associated with indwelling catheters 
(Fig VIII-4). CIC can also be very effective in redu- 
cing incontinence, thus enabling some patients to be 
dry between catheterisations. The technique of clean 
intermittent self- catheterisation (CISC) can be 
taught to people of all ages, including the very elder- 
ly and children as young as four years old, with 
parental supervision (Eckstein 1979). 


Intermittent catheterisation can be appropriate for: 


° Patients with neurological disorders that result in 
urinary retention problems, including failure to 
empty the bladder, incomplete emptying, detrusor 
sphincter dyssinergia. 
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Figure VIH-4. Examples of catheters for intermittent 
catheterisation: Scott (top) and Nelaton (bottom). 


° Patients with difficulty emptying the bladder after 
surgical procedures, if outflow obstruction occurs 
either in the short or long-term. 


° Periodic emptying of a build up of residual urine 
in patients with detrusor overactivity. 


° Acute urinary retention (most commonly in men). 
° Management of urethral stricture. 


° Emptying the bladder following continent urinary 
diversions such as a Mitrofanoff diversion. 


CISC may be a practical option for patients who are: 


° Sufficiently motivated to manage their own regu- 
lar bladder drainage by this technique. 


° Sufficiently dexterous to perform the technique. 
An appropriate level of manual dexterity is essen- 
tial but generally if people can write and feed 


themselves they have sufficient dexterity (Fowler 
1998). 


° Sufficiently cognitively aware to adhere to a regi- 
me and empty the bladder at appropriate time 
intervals to prevent bladder over-distension and 
preserve upper urinary tract function. 


a) Catheter materials 


Intermittent catheters for single use are sterile and 
have either a hydrophilic coating which requires 
immersion in water for a brief period to activate 
(e.g.30s), or a gel coating which does not require pre- 
preparation. Reusuable catheters are made of latex, 
plastic (PVC), silicon, glass or stainless steel and are 
non-coated. They can be washed and reused follo- 
wing drying and careful storage. Metal catheters can 
be sterilized by heat or chemicals and may be used 
repeatedly for longer periods than other reusuable 
materials. Some health care professionals make a 
distinction between’ single-use’ (i.e disposed of after 
insertion) and ‘single patient use’ (cleaned and re- 
used by the same patient for a defined period of time, 
such as one week). 


Most men require some form of lubrication to aid 
catheterisation, which can be on the catheter surface 
or instilled into the urethra (Burgdorfer, Heidler & 
Madersbacher 1997, Level of Evidence 3). In deve- 
loping countries, where resources are limited, 
patients sometimes use plain water (Orikasa et al. 
1976), (Level of Evidence 4) as lubricant. For those 
with preserved urethral sensation, a local anaesthetic 
gel may be needed. Many female patients do not use 
catheter lubrication but some prefer use of an anaes- 
thetic gel. 


b) Size and design 


Intermittent catheters range in size from 6-20 Ch 
with most common sizes being 10-12 for females 
and 12-14 for males. Intermittent catheters are gene- 
rally more rigid than indwelling catheters to aid 
insertion and a variety of aids to assist catheterisation 
are available (Fig VIII-5). Some women find a more 
rigid catheter easier to handle and some designs are 
slightly curved and made only in female length to 
accommodate this requirement. Some manufacturers 
produce conveniently packaged ‘catheter-sets’ where 
the catheter is already attached to a urine contain- 
ment pouch inside the pack and a non-touch, clean 
technique is facilitated by holding the catheter inside 
the bag and gradually advancing it from the bag 
during insertion. Patients should have the opportuni- 
ty to try different catheters and choose which best 
suits their needs and lifestyle. 
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Figure VIII-5. Example aids to self catheterisation. 


3. INDWELLING CATHETERISATION 
a) Catheter-associated risks and complications 


Symptomatic and asymptomatic catheter-associa- 
ted urinary tract infection 


1. DEFINITIONS AND OUTCOME MEASURES 


The urinary tract is recognised as the commonest site 
for nocosomal infection in hospitals and nursing 
homes, accounting for between 21% and 45% of all 
healthcare-associated infections (Plowman, Graves 
& Griffin 1999); (Stamm 1998); (EPINE 1992); 
(Emmerson 1996); (Sartor et al. 1995). The presence 
of a catheter is a key risk factor in around 80% of 
nosocomial UTIs, with the risk of bacteriuria increa- 
sing by 5-8% per day of catheterisation (Garibaldi, 
Burke, Dickman & Smith 1974); (Mulhall, Chapman 
& Crow 1988); (Stamm 1991); (Nicolle 2001). Bac- 
teriuria is commonly used as a surrogate outcome 
measure for the clinically more important outcomes 
of symptomatic UTI and catheter-related bacterae- 
mia. 


Although symptomatic infection is far less common 
than asymptomatic catheter-associated bacteriuria, 
the frequency of catheter use produces substantial 
overall morbidity for patients and costs to healthcare 
services (Tambyah & Maki 2000b), often including 
unnecessary antibiotic drug therapy which may then 


inserted through 


become a major source of antibiotic resistant patho- 
gens. Asymptomatic infection (bacteriuria) can lead 
on to symptomatic infection, but the significance of 
long-term asymptomatic infection in its own right 
(e.g. effects of chronic tissue inflammation) is cur- 
rently unknown. 


In non-catheterised patients the criterion for ‘signifi- 
cant’ bacteriuria is commonly accepted to be >105 
cfu/ml but since growth of micro-organisms in cathe- 
terised patients is rapid, many authorities consider 
>102 or 103 cfu/ml in a urine sample collected from 
the sampling port of the catheter, to be indicative of 
true catheter-associated infection (Maki & Tambyah 
2001). Commonly used criteria for symptomatic 
infection have been questioned by (Tambyah & Maki 
2000a) in a prospective study of 1497 newly cathete- 
rised patients. No significant difference in reported 
symptoms of pain, urgency, dysuria and fever was 
found between patients with a catheter-associated 
infection and those without, nor was there statistical 
evidence that peripheral leukocytosis is predictive of 
infection (p=0.14) (Level of evidence 2). The crite- 
rion for bacteriuria (catheter-associated infection) in 
this study was >= 103 colony forming units (cfu)/ml 
urine) (Level of Evidence 2). This finding raises fur- 
ther questions over the selection of the most appro- 
priate outcome measures in studies of catheter-asso- 
ciated infection. 


2. QUALITY OF DATA 


A majority of studies have addressed short-term 
catheter use in acute care. Comparisons between stu- 
dies have often been limited by variable or unclear 
criteria used to define catheter-associated infection 
and the implications for long-term catheterised 
patients are uncertain. Few studies are sufficiently 
powered to detect symptomatic infection as an out- 
come measure and there is clearly a need to examine 
and agree the most appropriate criteria and measures 
for use in future research. The prevalence of cathe- 
ter-associated infection in long-term catheterised 
patients, who are likely to be cared for predominant- 
ly in community settings, is largely unknown and 
there is a need for further epidemiological studies of 
prevalence and incidence of bacteriuria and sympto- 
matic catheter-associated infection during long-term 
catheterisation in different populations and different 
care settings (NICE 2003). 


There have been three published Cochrane reviews 
(Brosnahan, Jull & Tracy 2004); (Niel-Weise, Arend 
& van den Broek 2002); (Jamison, Maguire & 
McCann 2004)). Inclusion criteria adopted in these 
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reviews exhibited a degree of variability ranging 
from very strict criteria from which robust conclu- 
sions on available evidence could be drawn, to a 
broader acceptability in acknowledgement of the fact 
that in many areas there is very little evidence to 
guide practice. There were a further three systematic 
reviews, one meta-analysis and four papers presen- 
ting economic evaluations or models. Other studies 
included randomised trials RCTs, case series and 
retrospective reviews of patient groups. 


3. CATHETER MATERIALS AND ANTIMICROBIAL COATINGS 


Most studies have focused on short-term catheterisa- 
tion up to 14 days and longer-term effects are large- 
ly unknown. There is one Cochrane review on types 
of urethral catheters for management of short-term 
voiding problems in hospitalised patients (Brosna- 
han, Jull & Tracy 2004). The primary objective of 
this review was to determine the effect of type of ind- 
welling urethral catheter on the risk of urinary tract 
infection in adults who undergo short-term urinary 
catheterisation (up to 14 days). Eighteen trials met 
the inclusion criteria and included 4237 hospitalised 
adults in 17 parallel group trials and 27,878 adults in 
one large cluster-randomised cross-over trial. Three 
comparisons were addressed in these trials: antisep- 
tic impregnated catheters (silver oxide or silver 
alloy) versus standard catheters (11 trials); antibiotic 
impregnated catheters versus standard catheters (1 
trial); and comparison of different standard catheters 
(6 trials). Niel-Weise et al. (Niel-Weise, Arend & van 
den Broek 2002) undertook a review of publications 
between 1966 and 2001, on the effectiveness of sil- 
ver-coated versus uncoated catheters. They identified 
seven randomized trials and one meta-analysis but 
concluded that only one study (Thibon et al. 2000) 
was of sufficient quality with regard to method of 
randomization and blinding for valid interpretation. 
A smaller number of studies have examined antisep- 
tic and / or antibiotic impregnation of catheter mate- 
rials but no systematic reviews were identified. One 
RCT comparing an antibiotic (minocycline and 
rifampin) impregnated catheter with a standard 
catheter (Darouiche, Smith, Hanna, Dhabuwala, 
Steiner, Babaian, Boone, Scardino, Thornby & Raad 
1999) was identified. 


4. COST-BENEFIT ANALYSIS. 


There have been few trials which have incorporated 
an economic evaluation and none which investigate 
the hypothesis that patients catheterised with anti- 
septic impregnated catheters may develop antimicro- 
bial resistance. Three studies have specifically exa- 


mined the economic benefits of silver-alloy catheters 
in preventing UTI in the short-term (Karchmer et al. 
2000); (Plowman et al. 2001); and (Saint et al. 2000). 


5. ANTIBIOTIC USE 


There are a small number of RCTs and three Cochra- 
ne reviews relating to antibiotic use. Most studies 
have addressed short-term catheterisation or longer 
term intermittent catheterisation. Only one RCT tes- 
ting antibiotic prophylaxis versus placebo in long- 
term catheterised patients was identified (Rutsch- 
mann & Zwahlen 1995). 


A recently updated Cochrane review on ‘Urinary 
catheter policies for long-term management of voi- 
ding in adults and children’ (Niel-Weise & van den 
Broek 2004) examined seven trials, including 328 
patients, in four cross-over and three parallel group 
RCTs. Trials comparing catheter policies (route of 
insertion and use of antibiotics) in long-term cathete- 
risation (more than 14 days) were included. Compa- 
risons were made between: (i) antibiotic prophylaxis 
versus antibiotics when clinically indicated (n=3 
trials); and (ii) antibiotic prophylaxis versus antibio- 
tics when microbiologically indicated (n=4 trials). 
There was insufficient data available to make com- 
parisons between urethral, suprapubic and intermit- 
tent catheterisations. 


6. BLADDER CANCER, BLADDER CALCULI AND URE- 
THRAL STRICTURE 


Complications of long-term catheter use include 
bladder cancer, bladder calculi and urethral stric- 
tures. Most published studies are retrospective 
cohort or case series and relate to spinal cord injured 
patients (Stonehill et al. 1996); (Donnellan & Bolton 
1999); (West et al. 1999); (Chen, Devivo & Lloyd 
2001); (Groah et al. 2002); (Ord, Lunn & Reynard 
2003). The role and timing of screening remains a 
controversial topic with limited evidence to guide 
practitioners. Ruutu et al. (Ruutu, Alfthan, Talja & 
Andersson 1985) reported on the association bet- 
ween latex catheters used in cardiac patients and sub- 
sequent occurrence of urethral stricture. 


7, CATHETER ENCRUSTATION AND RECURRENT BLOCKAGE 


Urinary catheter blockage is most commonly asso- 
ciated with high urinary pH and ammonia produc- 
tion. Recurrent catheter encrustation by mineral 
deposits occurs in up to 50% of long-term catheteri- 
sed patients, leading to catheter blockage and either 
urinary retention or leakage caused by urine bypas- 
sing the catheter (Kunin, Chin & Chambers 1987b); 
(Getliffe 1994a), (Getliffe 2003). In the majority of 
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cases a catheter biofilm contains microorganisms 
which produce the enzyme urease and are capable of 
splitting urinary urea to release ammonia, causing 
the urinary pH to rise. One of the most common is 
Proteus mirabilis (Fig VIII-6). Under the resulting 
alkaline conditions minerals are precipitated from 
the urine on to the catheter surface. These become 
firmly bound as the biofilm continues to grow. 


The majority of research on catheter encrustation 
comprises experimental, laboratory-based studies 
addressing current and / or potential catheter material 
surface properties in relation to bacterial adhesion 
and encrustation. A number of studies have 
employed in vitro models of the catheterised bladder 
to examine the influence of urinary composition on 
bacteria growth and encrustation, and the ability of 
acidic irrigations to reduce encrustation build up. 
There is relatively little clinical evidence to draw on 
in this area. Only two RCTs were identified: a 
double-blind trial of a urease inhibitor (acetohy- 
droxamic acid) (Griffith & Gleeson 1991); and a 
small-scale comparative trial of Suby G, Solution R 
and with saline catheter ‘washouts’ in 14 older fema- 
le patients (Kennedy et al. 1992) (see catheter mana- 
gement strategies below). Most other clinical studies 
were small-scale and descriptive although both Get- 
liffe (Getliffe 1994a) and Kunin (Kunin, Chin & 
Chambers 1987a) compared groups of ‘blockers’ and 
non-blockers’ to identify characteristics of recurrent 
‘blockers’. 


Figure VII-6. Scanning electron micrograph of bacteria 
colonising an catheter surface (Proteus mirabilis, Entero- 
coccus faecalis and lactobacillus sp.). 


4. RESULTS 


a) Risk factors: symptomatic and asymptomatic 
catheter-associated infection 


Catheter-related bacteriuria has been shown to carry 
a 2.8 fold risk of death in hospitalized patients inde- 
pendent of other co-morbid conditions or disease 
severity (Platt et al. 1982); (Platt, Polk, Murdock & 
Rosner 1983) and Jepsen et al. (Jepsen et al. 1982) 
have also reported a bacteraemia rate in hospitalised, 
catheterised patients which was three times that of 
non catheterised patients (Level of Evidence 3). Ina 
study of a large nursing home population by Kunin et 
al. (Kunin et al. 1992) associated risks of morbidity 
and mortality were also higher, with catheterized 
patients three times more likely to be hospitalized 
and three times more likely to be dead by the end of 
the year than non-catheterised patients (Level of Evi- 
dence 3). 


Bacteraemia resulting from catheter-associated bac- 
teriuria invariably represents a serious complication 
which may occur in approximately 4% of catheteri- 
sed patients with bacteriuria (Saint, Veenstra & Lips- 
ky 2000); (Saint, Veenstra, Sullivan, Chenoweth & 
Fendrick 2000); (Tambyah & Maki 2000a). Saint et 
al. (Saint, Veenstra & Lipsky 2000) statistically poo- 
led results from several prospective studies on short- 
term indwelling catheterisation and estimated that: 


° 26% of patients (not receiving systemic antibio- 
tics) with a short-term, standard non-coated ind- 
welling catheter in situ for between two and 10 
days will develop bacteriuria. 


° 24% of those developing bacteriuria will develop 
a symptomatic UTI without bacteraemia. 


° 72% of patients developing bacteriuria will 
remain asymptomatic and not require treatment. 


° 4% with bacteriuria will develop bacteraemia. 


The definition of bacteriuria varied between studies, 
ranging from >=103 cfu/ml to >=105 cfu/ml (Level 
of Evidence 2/3) 


In a review by Stamm (Stamm 1991), increased risk 
of bacteriuria was associated with duration of cathe- 
terisation, female gender, absence of systemic anti- 
biotics and catheter care practices. Risk factors 
which are independently predictive of increased risk 
for catheter-associated infection have been identified 
in a number of large prospective studies of catheteri- 
sed patients (Maki & Tambyah 2001) (Table VIII- 
2). There is evidence that females have a substantial- 
ly higher risk than males (relative risk: RR 2.5-3.7) 
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Table VIII-2. Risk factors for catheter-associated infection 
based on prospective studies and use of multivariate statis- 
tical modelling (adapted from Maki & Tambyah 2001). 


Risk factor Relative risk 
Prolonged catheterisation >6 days 5.1-6.8 
Female 2.5-3.7 
Catheter insertion outside the operating room 2.0-5.3 
Other active sites of infection 2.3-2.4 
Diabetes 2.2-2.3 
Malnutrition 2.4 
Ureteral stent 2.5 
Renal insufficiency (creatinine > 2.0mg/dL) 2.1-2.6 
Using a catheter to measure urine output 2.0 
Improper position of drainage tube (above 1.9 


bladder or sagging below drainage bag) 


but the greatest risk is associated with prolonged 
catheterisation > 6 days (RR 5.1-6.8) and by 30 days 
bacteriuria is almost universal. In earlier studies 
heavy cutaneous periurethral colonisation has also 
been identified as an important risk factor for cathe- 
ter-associated infection in both males and females 
(Daifuku & Stamm 1984); (Garibaldi et al. 1980) 
(Level of Evidence 2). 


1. CATHETER MATERIALS AND ANTIMICROBIAL COATINGS 


Saint et al. (Saint et al. 1998) conducted a meta-ana- 
lysis of publications between 1966 and Jan 1997 on 
silver coated-catheters. Eight trials met the inclusion 
criteria, (four studies on silver alloy and four on sil- 
ver oxide-coated catheters). In most studies the 
sample populations were urology, medical or surgi- 
cal patients, with one study including intensive care 
and neurology patients and one including spinal cord 
injury or neurosurgery patients. The results indicated 
a significant benefit from all silver catheters for 
women only. Overall silver-alloy catheters were 
significantly more protective against bacteriuria (OR 
0.24, 95% CI 0.11-0.52) than silver oxide catheters 
(OR 0.79, 95% CI 0.56-1.10). The meta-analysis 
concluded that silver alloy catheters significantly 
reduced catheter-associated infection by three-fold 
compared to standard non-coated catheters, however, 
the authors noted that the results of the meta-analy- 
sis should be treated with some caution due to the 
diversity of study populations and interventions (eg 
antibiotic use); variable definitions of bacteriuria 
employed (102 — 105 cfu/ml); and possible 


influences due to all four studies on silver-alloy 
catheters being performed in the same institution, 
although with different patient groups. 


More recent studies have reported mixed results with 
several demonstrating significant benefit of silver- 
alloy catheters but with smaller relative risk reduc- 
tion compared to studies in the meta-analysis 
(Karchmer, Giannetta, Muto, Strain & Farr 2000); 
(Bologna et al. 1999); (Maki et al. 1998). One study 
failed to find significant benefit associated with sil- 
ver alloy catheters (Thibon, Le Coutour, Leroyer & 
Fabry 2000) (Level of Evidence 1) and another 
reported benefit from silver-alloy catheters used for 
5 days but not when used for 14 days (Verleyen et al. 
1999) (Level of Evidence 1). Niel-Weise (Niel- 
Weise, Arend & van den Broek 2002) recommended 
that any meta-analysis should be based only on clini- 
cally homogeneous studies of high methodological 
quality and concluded there was insufficient eviden- 
ce to recommend silver-coated urinary catheters. 
Nevertheless there is a large body of data which does 
indicate benefit, although differences in methodolo- 
gical detail and outcome criteria limit direct compa- 
rison or meta-analysis. 


In short-term catheterized hospitalized subjects, the 
recent Cochrane analysis by Brosnahan et al. (Bros- 
nahan, Jull & Tracy 2004) found that silver oxide 
catheters were not associated with a statistically 
significant reduction in bacteriuria but the confiden- 
ce intervals were wide (RR 0.89, 95% CI 0.68-1.15). 
Silver alloy catheters were found to significantly 
reduce incidence of asymptomatic bacteriuria (RR 
0.36, 95% CI 0.24 to 0.52) in hospitalized adults 
catheterised for less than a week. At greater than one 
week the risk of asymptomatic bacteriuria was still 
reduced (RR 0.67, 95% CI 0.50-0.90). The authors 
claimed the risk of symptomatic urinary tract infec- 
tion was also found to be reduced with silver-alloy 
catheters (RR 0.60, 95% CI 0.50-0.73). However, 
this has not been well substantiated as Brosnahan et 
al. do not provide clear criteria for symptomatic 
infection in their review and simply define UTI as 
symptomatic bacteriuria > 105 or 106 cfu/ml. 


It is not yet known if silver alloy catheters confer any 
benefit for patients who use long-term catheters 
(catheters which are expected to remain in place for 
14 days or more before changing), since it is unclear 
how long the silver alloy coating is effective. 


Some attempts have been made to release silver into 
the urine from a catheter-associated device rather 
than impregnation into the catheter material. Reiche 
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et al. (Reiche et al. 2000) performed an RCT with 
243 catheterized patients randomized to a system 
releasing silver ions into the urine or a control group 
and also subdivided into a urine meter system with a 
sampling port or a closed urine bag system. Patients 
with pre-existing bacteriuria or developing bacteriu- 
ria within 48 hours of catheterisation were excluded. 
170 patients were available for analysis. 45 % of 
patients remained catheterized at six days and 7% at 
10 days. Dipstick analysis was performed daily and 
the urine cultured if abnormal. No significant diffe- 
rence was detected between groups or during a sub- 
analysis for male or female sex (Level of Evidence 
1). 


The impact of antibiotic impregnated catheters has 
been examined, both in vitro (Johnson, Delavari & 
Azar 1999); (Gaonkar, Sampath & Modak 2003) and 
in vivo with animal models (Pugach, DiTizio, Mit- 
telman, Bruce, DiCosmo & Khoury 1999); (Cho, 
Lee, Lee, Kim, Kwon, Chung & Yoon 2001) using 
different strains of bacteria and in clinical studies 
(Darouiche, Smith, Hanna, Dhabuwala, Steiner, 
Babaian, Boone, Scardino, Thornby & Raad 1999); 
(Leclair, Cycan, Munster, Neste, Murphy, 2000). 
Both in vitro and in vivo animal studies have 
demonstrated significantly superior antibacterial 
activity and delays in onset of bacteriuria compared 
to uncoated catheters. However, any potential bene- 
fits need to be balanced against the risk of develo- 
ping antimicrobial resistance and this may limit the 
clinical use of catheters coated with these agents. 
Catheters impregnated with a combination of mino- 
cycline and rifampin (n=56) were compared with 
silicone catheters (n=68) in an RCT by Darouiche et 
al., (Darouiche, Smith, Hanna, Dhabuwala, Steiner, 
Babaian, Boone, Scardino, Thornby & Raad 1999). 
This multi-centre, prospective RCT showed that 
patients catheterised for a median of 14 days took 
longer to develop bacteriuria with anti-microbial- 
impregnated catheters than control catheters. 
Patients with minocycline and rifampin impregnated 
catheters had significantly lower rates of gram posi- 
tive bacteriuria than controls but rates of gram nega- 
tive bacteriuria and candiduria were similar. Bacte- 
riuria was defined as >104 cfu/ml and results from 
124/141 patients were available for analysis. Symp- 
tomatic UTI was identified in 1.8% of the antibiotic 
impregnated catheter group compared to 8.8% of the 
control group, but this did not reach statistical signi- 
ficance (p=0.13). Patients in both groups received 
preoperative antibiotic prophylaxis with a single 
dose of parenteral cephazolin and this raises ques- 


tions about the potential impact of antibiotic use on 
the study outcomes and conclusions. Since Gram 
negative bacteria tend to predominate in catheter bio- 
films isolated from long-term catheter users, there is 
no evidence that antibiotic impregnated catheters are 
likely to confer notable benefit in long-term cathete- 
risation. (Level of Evidence 2) 


In another non-randomised study an evaluation of 
the potential benefit of a nitrofurazone-impregnated 
catheter was carried out on 74 burns patients in a 
burns ICU during a six month surveillance period of 
catheter-associated infection (Leclair, Cycan, Muns- 
ter, Neste, Murphy, 2000). A statistically significant 
difference was detected in the incidence of bacteriu- 
ria (defined as >=105 cfu/ml) with 13 catheter-asso- 
ciated infections identified in 533 catheter days (44 
patients) in the surveillance period compared to four 
catheter-associated infections in 550 catheter days 
(30 patients) in the nitrofurazone group (p=0.021). 
However, the authors note that it was unclear what 
effect re-catheterisation in a sterile environment had. 
(Level of Evidence 3). 


An alternative approach to generating an antimicro- 
bial environment within and around an indwelling 
catheter is to fill the balloon with an antiseptic agent. 
Stickler et al. (Stickler et al. 2003) have demonstra- 
ted in vitro, that when the antiseptic Triclosan is used 
to fill the balloon of a silicone catheter it diffuses 
from the balloon into the surrounding medium and 
throughout the silicone material, inhibiting bacterial 
growth and biofilm development. If this effect is sup- 
ported in clinical trials this could provide a novel and 
useful approach. 


2. COST BENEFIT ANALYSIS 


This subject is also addressed in the chapter on eco- 
nomics (See chapter 3), but there are relatively few 
studies which include analyses of cost benefits of 
different catheters and these tend to rely heavily on 
certain assumptions. The major assumptions used in 
economic modelling need to be considered carefully 
in the interpretation of any economic analysis. One 
common assumption is that a certain proportion of 
patients with bacteriuria will develop the clinically 
important outcomes of symptomatic UTI or bacte- 
raemia. The studies reported here have focused on 
silver-coated catheters used in short-term catheteri- 
sation. Any potential benefits for long-term cathete- 
risations remain unknown. 


Karchmer et al. (Karchmer, Giannetta, Muto, Strain 
& Farr 2000) included a cost-analysis based on cost 
estimates of treating a UTI in 1992 and adjusted for 
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inflation. Wards were categorised into three strata 
according to baseline infection rates (high, medium 
and low) and cost estimates used both a high and a 
low approximation of costs. The authors calculated a 
catheter-related cost reduction of between 3.3 and 
35.5%, despite the fact that silver-alloy catheters 
were significantly more expensive than standard 
catheters (close to twice the unit price). However, the 
study is limited by the randomisation to wards or 
units rather than individual patients and by the cross- 
over design which may have led to contamination 
between groups (Level of Evidence 2). Lai and Fon- 
tecchio (Lai & Fontecchio 2002) compared the rate 
of catheter-associated UTIs following the introduc- 
tion of silver-alloy coated urinary catheters (Bardex 
IC Foley catheter) into the hospital in October 1997, 
with projected baseline historical rates associated 
with uncoated catheters. The cost of catheter-asso- 
ciated UTI was estimated from reviewing files of all 
patients who had a UTI in the month of January 1997 
and who were using uncoated catheters. Data was 
collected over five months of silver coated catheter 
use and 45,545 patient days. The baseline catheter 
related UTI of 4.9 per 1000 patient-days decreased to 
2.7 per 1000 patient days with the use of the silver 
catheter. Despite a 45% reduction this did not reach 
Statistical significance (p=0.1). However, it was esti- 
mated that 216 fewer infections occurred per year 
with the use of silver catheters. The mean cost of a 
UTI (calculated with hospital charges) was estimated 
to be $1214US with a median cost of $614. The esti- 
mated net cost saving per year (based on the average 
cost of a UTI) was $142,315. When the median cost 
was used there was a saving of $12,564. The authors 
conclude the use of the silver-alloy catheter resulted 
in a non-significant reduction in catheter-associated 
UTIs and a modest cost saving (Level of Evidence 
3). 


Both Saint (Saint, Veenstra, Sullivan, Chenoweth & 
Fendrick 2000) and Plowman (Plowman, Graves, 
Esquivel & Roberts 2001) developed economic 
models based on published evidence. Saint et al. 
generated a decision-analysis model from the meta- 
analysis (reported in 1998). The model, which was 
based on a simulated cohort of 1000 hospitalized 
patients on general medical, surgical, urological and 
intensive care services requiring short-term urethral 
catheterisation (defined as 2-10 days), suggested that 
silver-alloy catheters are likely to produce clinical 
and economic benefits compared to standard non- 
coated catheters. Assuming a relative risk reduction 
of 25%, they calculated silver-alloy catheters could 


lead to a 47% relative decrease in the incidence of 
symptomatic UTI and a relative decrease in resultant 
bacteraemia of 44% and could lead to savings in up 
to 84% of cases. However, they also recommended 
further work to examine long-term benefits. Plow- 
man et al. (Plowman, Graves, Esquivel & Roberts 
2001) developed a cost / benefits model to examine 
the economic benefits of using silver-alloy catheters 
to reduce UTI in catheterised hospitalised patients in 
England. Using an illustrative example where the 
median incidence of catheter-associated infection in 
catheterised patients was estimated as 7.3% (from 
published literature) and the average number of addi- 
tional days in hospital estimated as 3.6 days, the 
model predicts that a reduction in the incidence of 
UTI of 14.6% in catheterised medical patients and 
11.4% in catheterised surgical patients would provi- 
de a ‘break even’ status. Any further reduction in 
incidence of UTI would then result in cost savings. 


3. ANTIBIOTIC USE 


It is generally accepted that use of antibiotics in 
asymptomatic catheterised patients will significantly 
delay the onset of bacteriuria. This benefit is tran- 
sient and only effective in the initial days of cathete- 
risation. Garibaldi et al. (Garibaldi, Burke, Dickman 
& Smith 1974) noted that antibiotics reduced the rate 
of bacteriuria independent of sex, age or underlying 
illness, but were of no benefit and predisposed to 
resistant bacteriuria in patients catheterized for lon- 
ger than four days (Garibaldi, Burke, Dickman & 
Smith 1974). Moreover prophylactic use of antibio- 
tics is unlikely to prevent symptomatic urinary tract 
infection and is associated with an increase in adver- 
se events (Maynard & Diokno 1984); (Nicolle, May- 
hew & Bryan 1987); (Schlager et al. 1998). Catheter 
specimens of urine ( CSUs) taken prior to the remo- 
val of urinary catheters are considered to be of limi- 
ted value given the rapid development of bacteriuria 
(Davies & Shroff 1983) and in the absence of symp- 
toms suggesting an acute urinary tract infection, rou- 
tine urine cultures should not be performed in cathe- 
terized patients (Wong 1983). 


At present prophylactic antibiotic use in long-term 
catheterised patients is not recommended. Warren et 
al. (Warren et al. 1982) recruited 35 adult patients 
from chronic care hospitals with urethral catheters in 
place for more than one week. Weekly urine speci- 
mens were collected by needle aspiration of the dis- 
tal catheter. Bacteriuria was defined as >= 105 
cfu/ml. Patients were randomized to control group or 
study group to receive cephalexin for documented 
bacteriuria sensitive to cephalexin (Warren, Tenney, 
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Hoopes, Muncie & Anthony 1982). Bacteriuria was 
observed in over 98% of weekly urine specimen 
groups. The cephalexin group (17) were observed for 
a mean of 32.1 weeks and received cephalexin on 
42% of study days. The control group (18) were 
observed for a mean of 26.5 weeks. In the treatment 
group - excluding first urine specimens - only 36% 
of organisms isolated were sensitive to cephalexin, 
compared to 75% in the control group. There was no 
difference in prevalence of bacteriuria, duration of 
bacteriuric episodes, number of bacterial strains pre- 
sent each week, febrile days or catheter obstructions. 
The control group were more likely to receive non- 
protocol antibiotics. The conclusions of the study 
were that routine use of cephalexin in catheterised 
patients is not warranted. 


Studies of long-term catheterised patients are diffi- 
cult given the frail nature of many elderly patients 
with catheters. Rutschmann and Zwahlen (Rutsch- 
mann & Zwahlen 1995) lost 30% of their sample 
during a double-blind, cross-over study of 34 elderly 
nursing home patients with urethral catheters. 
Patients were randomised to receive antibiotic pro- 
phylaxis (200mg/day norfloxacin ) or placebo for 
three months, followed by cross-over. Urine cultures 
were obtained once monthly. Episodes of UTI, cathe- 
ter-related compications (obstruction, encrustation, 
leakage, suprapubic pain, inflammation of meatus, 
haematuria and side effects of treatment were moni- 
tored weekly. Symptomatic UTI was defined as bac- 


teriuria >=10° cfu/ml and (i) a temp>38.5°C for two 
days in the absence of other clinical sources of infec- 
tion or (ii) flank pain or unexplained mental distur- 
bance or abdominal discomfort. Twenty-three 
patients completed the study and results showed that 
norfloxacin was associated with a persistent decrea- 
se in gram-negative isolates (p<0.005). Although 
norfloxacin failed to reduce asymptomatic bacteriu- 
ria, there was a significant reduction in symptomatic 
UTIs (1 v 12, p<0.02), a decrease in catheter-asso- 
ciated complications of obstruction and leakage 
(p<0.05) and an improvement in patients’ general 
condition (p<0.001) as ranked by nursing staff. Of 
the 11 patients who did not complete the study, six 
died (of non-infectious causes), one died of septic 
shock and four were withdrawn. However, norfloxa- 
cin treatment was also strongly associated with the 
acquisition of gram-positive norfloxacin resistant 
flora (RR 4.66, 95% CI 2.47-8.80), and there was a 
rapid recolonisation by norfloxacin sensitive gram 
negative bacteria on cessation of treatment. Overall 
the study concluded that norfloxacin failed to pre- 


vent bacteriuria in long-term catheterised patients 
and favoured the emergence of quinalone-resistent 
organisms, although there were some clinically 
observable benefits in some patients. 


Similarly there is little strong evidence of benefit in 
prophylactic antibiotics prior to re-catheterisation. 
An RCT conducted by Firestein et al. (Firestein et al. 
2001) randomly allocated 70 residents in a long-term 
care home to a treatment group (1gm IV meropenem 
given 30 minutes before re-catheterisation or control 
group (no antibiotics). Subjects had not received 
antibiotics during the two weeks prior to the trial and 
were followed for 28 days. No significant diffe- 
rences were identified in urine cultures at three, 
seven,14 or 28 days. 


Raz et al. (Raz, Schiller & Nicolle 2000) also exami- 
ned nursing home residents in an RCT of 54 resi- 
dents managed by long-term catheterisation. Sub- 
jects were randomised to undergo catheter replace- 
ment or no catheter replacement before antibiotic 
intervention for clinical diagnosis of UTI. Clinical 
outcomes (reduction in polymicrobial counts, time to 
achieve afebrile status and clinical status at 72 hours) 
were significantly better among subjects randomised 
to catheter change immediately before institution of 
antibiotics. 


Certain bacterial strains may be particularly difficult 
to eradicate. In a prospective study of infection in 
catheterised nursing home patients Sabbuba et al. 
(Sabbuba, Mahenthiralingam & Stickler 2003) sho- 
wed that a single genotype of P. mirabilis can persist 
in the urinary tract despite many changes of catheter, 
periods of non-catheterisation and antibiotic therapy. 


Some studies have suggested a benefit of methena- 
mine in preventing bacteriuria in women undergoing 
gynaecological surgery and requiring short term 
catheterisation (Ladehoff et al. 1984); (Knoff 1985); 
(Tyreman et al. 1986). In a more recent double-blind 
RCT (Schiotz & Guttu 2002), prophylactic methena- 
mine in women requiring a transurethral catheter 
after gynaecological surgery was shown to reduce 
the risk of asymptomatic bacteriuria by 40% 
(p=0.02) and symptomatic UTI by 80% (p=0.03). 
However, a Cochrane review (Lee et al. 2004) 
concluded there is not enough reliable evidence to 
conclusively support the use of methenamine hippu- 
rate for urinary prophylaxis and identified metholo- 
gical issues in existing studies. 


Harding et al. (Harding et al. 1991) examined the 
persistence of bacteriuria after catheter removal. 
These authors undertook two RCTs on female hospi- 
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talized patients, catheterized for a short period (< 30 
days), and one uncontrolled trial. Those with persis- 
ting bacteriuria 48 hours after catheter removal (defi- 
ned as >= 105 cfu/ml) were eligible for inclusion. 
Exclusion criteria were: underlying urinary patholo- 
gy; concurrent antimicrobial therapy; allergy to tri- 
methoprim or sulfamethoxazole or combination; pre- 
gnancy; and creatinine concentration > 200 umol/I. 
Patients were grouped as asymptomatic (n=124), 
symptoms of lower urinary tract (n=32) or symptoms 
of upper tract infection (n=10). In one RCT 112/124 
asymptomatic patients were randomized to receive 1) 
no therapy; (n= 42) ii) a single dose of trimethoprim- 
sulfamethoxazole 320-1600 mg orally (n=37); or iii) 
10 days of oral therapy 160-180 mg twice daily 
(n=33). Urine samples were collected after randomi- 
zation on days two, seven and 14 and at 28 days for 
patients receiving antibiotics. Symptoms were moni- 
tored regularly and results showed: 


° 15/42 (36%) asymptomatic patients had sponta- 
neous resolution of bacteriuria within 14 days. Of 
these 14/19 (74%) were younger than 65 and 1/23 
(4%) were older than 65 (p<0.001). 


° 7/42 developed symptoms of lower urinary tract 
within 14 days and were treated with antibiotics. 
The remaining 20 patients had persisting bacteriu- 
ria though asymptomatic and were treated with 
antibiotics after 14 days. Patients treated with 
antibiotics — single dose had resolution rate 81% 
(30/37) or 10 day course resolution rate was 79% 
(26/33). This was significantly better than sponta- 
neous resolution (p<0.001). 


In the second RCT 30/32 patients with symptomatic 
UTI were randomized to one day of therapy (n=14) 
or 10 days of therapy (n=17). All 10 women with 
symptoms or signs of upper tract infection received 
10 days of oral therapy. In symptomatic women the 
resolution rate for single or 10 day therapy was simi- 
lar: 79% (11/15) and 81% (13/17) respectively. 


When analysis included stratification by age (<65 or 
=>65yrs) single dose therapy resolved infection in 
94% younger patients (31/33) (CI 0.86 — 1.02) and 
56% older patients (10/18)(CI 0.32- 0.79: p=0.002). 


10 days of therapy resolved infection in 27/32 (84% 
CI 71%-97%) younger patients and 12/17 (71%; CI 
49% to 93%) older patients p=0.17. 


The authors concluded that resolution of bacteriuria 
48 hours after catheter removal seldom occurred 
(4%). 26% with asymptomatic bacteriuria developed 
urinary symptoms within 14 days of catheter remo- 


val. Older women rarely had bacterial clearance 
without therapy. Further work needs to be done to 
determine optimal course of antibiotic in the older 
patient. 


4. BLADDER CANCER 


A number of case reports have linked carcinoma of 
the bladder with recurrent UTIs, renal calculi, spinal 
injury, long-term catheterisation and intermittent 
catheterisation (Kaufman et al. 1977); (Delnay et al. 
1999). The incidence of bladder cancer in the spinal 
cord injury (SCI) population has been reported as 
2.3%. This is approximately 460 times more com- 
mon than in the general population (Bejany, Lock- 
hart & Rhamy 1987). The reported incidence of 
squamous cell carcinoma associated with a chronic 
indwelling catheter is between 2.3% and 10%. Blad- 
der stones have been identified as an independent 
risk factor for bladder cancer by some authors (Sto- 
nehill, Dmochowski, Patterson & Cox 1996). 


Stonehill et al. (Stonehill, Dmochowski, Patterson & 
Cox 1996) undertook a case-controlled retrospective 
review of SCI patients with bladder tumours in a 
Memphis Veteran’s Administration Hospital between 
1988 and 1995. A case-control population of 27 ran- 
domly (alphabetically) chosen SCI patients, with 
duration of injury longer than 20 years, was compa- 
red to the tumour population. They also looked at 
new patients presenting with bladder neoplasia 
without SCI injury in the same period. Nineteen 
patients with bladder tumours were identified (two 
with benign leiomyoma and 17 with bladder mali- 
gnancy: 10/17 (59%) patients had squamous cell car- 
cinoma (SCC) and 5/17 (29%) had transitional cell 
carcinoma (TCC)). Indwelling catheters had been 
used for more than eight years in 15/17 patients, of 
whom nine used urethral catheters and six used 
suprapubic catheters. Only 10/27 used long term 
catheters in the case control group who did not deve- 
lop bladder cancer. Stonehill et al. reported RR 12.8 
for bladder cancer in patients using indwelling cathe- 
ters. The relationship between cancer and duration of 
catheterisation did not reach statistical significance. 
Presence of bladder stones was significantly associa- 
ted with bladder cancer (p=0.001). None of the 
patients were asymptomatic at presentation, although 
two patients were identified on surveillance cytology 
alone, and the authors question the value of asymp- 
tomatic biopsy. 12/17 patients were identified on 
cytology (71% sensitivity, 97% specificity). Stone- 
hill et al. recommended that SCI patients with an 
indwelling catheter for longer than five years or 
bladder stones should have yearly urinalysis for 
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microscopic haematuria, plus three cytology speci- 
mens in three days and, if cytology is suspicious, 
cystoscopy and bladder biopsy should be undertaken 
(Level of Evidence 3). 


In another retrospective review West et al. (West, 
Cummings, Longo, Virgo, Johnson & Parra 1999) 
undertook a SCI population-based analysis of invasi- 
ve treatments for carcinoma of the bladder in all US 
Department of Veterans Affairs Hospitals from 1988 
to 1992. A chart review was undertaken regarding 
method of bladder management and tumour histolo- 
gic findings. From a pool of 33,565 SCI patients, 
West et al. identified 130 (129 men and 1 woman) 
with bladder malignancy (0.39%). In 42/130 patients 
(32%) adequate data was available for further eva- 
luation. The mean age at diagnosis was 57.3 years 
(range 36 to 84). TCC was reported in 55% and SCC 
in 33%. The groups were divided into a chronic ind- 
welling catheter group (urethral, 18; suprapubic, 8) 
and a non-catheterized group (CIC, 8; condom drai- 
nage, 6; and spontaneous voiding, 2). There was an 
equal incidence of TCC and SCC in patients with 
indwelling catheters whereas in the non-catheter 
group SCC was present in only 3 /16. The mean 
duration of SCI was 23.9 years in the catheterized 
group compared to 20 years in the non-catheter 
group. In the latter group, patients were diagnosed 
with bladder cancer a mean of 18.1 years after SCI 
compared to 26.5 years in the catheter group. 
(p=0.054). Based on their results the authors conclu- 
ded long-term catheters in SCI should be avoided 
and suggested yearly cystoscopy after 10 years 
would be reasonable (Level of Evidence 3). 


Groah et al. (Groah, Weitzenkamp, Lammertse, Whi- 
teneck, Lezotte & Hamman 2002) undertook a 
retrospective cohort study of the SCI population of a 
large treatment centre in Denver between 1950 and 
1997 identified from a database developed in 1979. 
Patients were included if they were known to have 
survived at least one year and initial screening cysto- 
scopy performed post-SCI documented presence or 
absence of bladder cancer. Of 9112 patients, 3670 
subjects were included for follow-up after initial 
negative screening cystoscopy. Patients were grou- 
ped by bladder management into an indwelling 
catheter group - including urethral or suprapubic 
(IDC); non-indwelling catheter — including intermit- 
tent catheterisation (NIDC); and a mixed group 
(MULTI). Cases of bladder cancer occurring bet- 
ween 1979 and 1998 were identified. Data from the 
National Cancer Institute was used to ascertain gene- 
ral population incidence of bladder cancer of 2-20 
per 100,000. Twenty-one cases of bladder cancers 


were available for analysis. 15/21 occurred in the 
IDC group and 3/21 in each of the NIDC and MULTI 
groups. Age adjusted analyses revealed an associa- 
tion of bladder cancer with IDC use in SCI. The IDC 
group had an age-adjusted rate of 77 per 100,000 
person-years compared with 56.1 and 18.6 per 
100,000 person-years in the MULTI and NIDC 
groups, respectively. After age and gender adjust- 
ment, patients with SCI were 15.2 (95% CI, 9.2- 
23.3) times more likely to develop bladder cancer 
than the general population. There was no increased 
risk in the first 10 years of catheter use but between 
10 and 19 years the risk increased to 86.8 per 
100,000 person-years and in those with an IDC for 
more than 20 years the risk increased to 398.1 per 
100,000 person-years. For those using IDC there was 
a 25-fold greater risk of bladder cancer than the 
general population. There was no relation between 
bladder calculi and bladder cancer in this group. The 
authors did not comment on the histological types of 
bladder cancer identified (Level of Evidence 3). 


Although the available data is indicative of increased 
risk of bladder cancer in patients using an indwelling 
catheter for many years the relative risk of bladder 
cancer remains unclear. The precise role of screening 
- although advocated by many - also remains uncer- 
tain (Subramonian & Harrison 1999); (Yang & Clo- 
wers 1999). Razdan et al. (Razdan et al. 2003) inves- 
tigated North American current practice in urologic 
surveillance and management in spinal cord injury. 
They sent a faxed 14 point questionnaire to 269 
American members of the Society of Urodynamics 
and Female Urology. From a 60% response rate, 
Razdan reported that 25% of urologists perform 
annual cystoscopies in stable spinal cord injury 
patients and the overwhelming majority of urologists 
surveyed performed cystoscopy in the presence of 
long-term indwelling catheters. However, the 
authors noted the lack of any defined protocol for the 
surveillance of patients with SCI. 


5. BLADDER CALCULI 


Risk of bladder calculi formation in spinal cord inju- 
red patients was examined by Ord et al. (Ord, Lunn 
& Reynard 2003) in a retrospective cohort study of 
457 patients, controlled for variable follow up by 
regression analysis. Indwelling catheters (urethral 
and suprapubic insertion) were significantly associa- 
ted with increased risk of bladder calculi formation 
compared to intermittent catheterisation (hazard 
ratio 10.5; p<0.0005 and 12.8; p< 0.0005), respecti- 
vely. This increased risk was independent of age, 
sex, level and degree of injury. 
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Donnellan and Bolton (Donnellan & Bolton 1999) 
retrospectively reviewed 1359 presentations to a spi- 
nal unit between 1982 and 1996. During this period 
3.5% of patients were treated for upper tract struvite 
calculi. At two years after injury the incidence was 
0.9%. Patients were more likely to have complete 
and cervical spinal cord lesions. 53% developed their 
first stone more than 10 years after the injury; 49% 
had indwelling catheters; 52% previous bladder 
stones; and 28% vesicoureteric reflux. Only 2% of 
stones occurred with patients performing CIC. 


Chen et al. (Chen, Devivo & Lloyd 2001) undertook 
a review of bladder stone incidence in spinal cord 
injury patients from 1973-1996. They documented a 
significant decline in incidence of bladder stones 
over 3 decades. Compared to those who were cathe- 
ter-free, users of indwelling urethral or suprapubic 
catheters had an approximate nine-fold increased 
risk, and persons using intermittent or condom cathe- 
ters a four-fold increased risk of a bladder stone in 
the first year. In patients presenting between 1985- 
1996, risk ratio for bladder stone was 2.7 (95% CI 
0.5 —14.9) for intermittent catheter; 2.1 (95% CI 0.4- 
11.8) for condom catheter; and 6.6 for indwelling 
catheter (95% CI 1.1-37.6) (Chen, Devivo & Lloyd 
2001). 


6. URETHRAL STRICTURES 


The uncoated latex catheter has been associated with 
an unacceptably high incidence of urethral stricture, 
in studies of patients catheterised during cardiac 
bypass surgery (Ruutu, Alfthan, Talja & Andersson 
1985). This has been a driving factor in establishing 
stricter standards on catheter materials. 


7. CATHETER ENCRUSTATION AND RECURRENT BLOC- 
KAGE — EXPERIMENTAL STUDIES 


All currently available catheter materials are subject 
to biofilm formation and encrustation. In a series of 
laboratory studies by Morris et al. (Morris, Stickler 
& Winters 1997); (Morris & Stickler 1998a), none of 
18 types of catheter material resisted biofilm forma- 
tion by a clinical strain of P. mirabilis. All catheter 
materials blocked when tested in a model of the 
catheterised bladder. Relative times to blockage 
were: silver-coated latex 17.7h; hydrogel-coated 
latex 34h; silicone-coated latex 38h; all silicone 47h. 
However, the authors note that the internal diameter 
of the coated latex catheters was much smaller than 
the silicone catheters (1.5mm compared to 2.5mm). 


It is not possible to examine the effects of polymer 
surface properties on microbial adhesion and forma- 
tion of catheter encrustation in detail here but recent 


studies by Downer et al. (Downer et al. 2003) have 
shown that strongly electron donating surfaces are 
less prone to adherence by P.mirabilis than more 
hydrophobic materials. Park et al. (Park et al. 2002) 
have also shown that some copolymer polyurethane 
blends are associated with less microbial adherence 
and improved resistance to encrustation in an artifi- 
cial bladder model. Another potentially promising 
innovation is the use of the antiseptic agent triclosan 
in the catheter balloon (Stickler, Jones & Russell 
2003). In a laboratory model of the catheterised blad- 
der infected with P.mirabilis silicone catheters with 
balloons inflated with triclosan (10g/l) drained free- 
ly for seven days compared to 24h for controls infla- 
ted with water. Triclosan became impregnated throu- 
ghout the silicone catheter material and strongly 
inhibited the formation of the crystalline biofilm. 
Further work on clinical trials with triclosan and 
potential long-term benefits is awaited. 


Cranberry juice has frequently been advocated to 
reduce UTIs, microbial adherence and biofilm deve- 
lopment but a Cochrane review of five trials (Jepson, 
Mihaljevic & Craig 2004) concluded that the small 
number and poor quality of most trials (conducted on 
non-catheterised patients) gave no reliable evidence 
of the effectiveness of cranberry products. The large 
numbers of drop-outs also raises doubts over long- 
term acceptability of cranberry juice for many 
patients. In an in vitro study by Morris and Stickler 
(Morris & Stickler 2001) drinking cranberry juice 
did not produce urine which was inhibitory to the 
development of P.mirabilis biofims and catheter 
blockage but increased fluid intake was beneficial. 
Although some studies have claimed drinking cran- 
berry juice can decrease urinary pH in healthy volun- 
teers (Kessler, Jansen & Hesse 2002), Bibby et al.’s 
experimental work (Bibby, Cox & Hukins 1995) 
clearly demonstrated the extreme difficulty in 
accomplishing reduction in urinary pH in the presen- 
ce of urease. 


Urease inhibitors - including acetohydroxamic acid 
(1.0mg/ml) and fluorofamide (1 .Omicrog/ml) - have 
been shown to restrict the increase in urinary pH of 
P.mirabilis infected urine from 9.1 to 7.6, in a simple 
physical model of the catheterised bladder (Morris & 
Stickler 1998b). Significant reductions in precipita- 
tion of calcium and magnesium salts were also noted 
but potential for clinical use and the impact of pos- 
sible side-effects are unclear, although the outcomes 
support the small amount of clinical work reported in 
the literature (see section on clinical studies below). 
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b) Catheter management strategies 
1. QUALITY OF DATA 


A number of strategies and protocols for catheter- 
care practices have been recommended but relative- 
ly few practices are supported by evidence from ran- 
domized controlled trials. For example, in the “Gui- 
delines for prevention of healthcare associated infec- 
tions in primary and community care’ commissioned 
by the UK’s National Institute for Clinical Excellen- 
ce (NICE 2003), of 29 recommendations relating to 
urinary catheterisation only six were Grade A (direct- 
ly based on Level 1 evidence); with one each at 
Grades B and C. The remaining 21 were all grade D, 
being based on evidence from expert groups or clini- 
cal opinion. A systematic review on the management 
of short-term indwelling catheters (1-14 days) to pre- 
vent urinary tract infections was conducted by Dunn 
et al., (Dunn et al. 2002). The review addressed inter- 
ventions including catheterisation technique; meatal 
care; catheter composition; drainage systems; care 
delivery and education. Eighteen RCTs were inclu- 
ded in the analysis but the authors noted that a num- 
ber of the included RCTs had methodological pro- 
blems including small sample sizes and high dropout 
rates. It is difficult to draw clear recommendations 
from this review due to reliance on results of indivi- 
dual small-scale studies. This serves to highlight the 
relative lack of robust evidence to support catheter 
care. 


2. CATHETER COMFORT 


Indwelling catheters can cause substantial patient 
discomfort but only one study which addressed this 
subject in any detail, was identified (Saint, Lipsky, 
Baker, McDonald & Ossenkop 1999). 


3. CATHETER INSERTION AND REMOVAL 


A small number of RCTs have been published on this 
topic, particularly on timing of catheter removal 
post-surgery (mainly prostatectomy). A recent 
review by Fernandez et al. (Fernandez, Griffiths & 
Murie 2003) has examined policies for removal of 
indwelling urethral catheters for short-term manage- 
ment of voiding in adults and children. 


4. PERI-URETHRAL AND MEATAL CARE 


Peri-urethral and meatal care strategies in prevention 
of catheter-associated infection at catheterisation 
and/or during subsequent catheter care have been 
studied in RCTs by a number of groups (Burke et al. 
1981); (Burke et al. 1983); (Classen et al. 1991a; 
Classen et al. 1991b); (Huth et al. 1992); (Schiotz 


1996); (Webster et al. 2001); (Ibrahim & Rashid 
2002). Systematic reviews involving these studies 
have been published by Saint & Lipsky (Saint & 
Lipsky 1999) and by Pratt et al. (Pratt et al. 2001) 
who examined six studies which met the inclusion 
criteria and compared meatal cleansing with a varie- 
ty of antiseptic/ antimicrobial agents to cleansing 
with soap and water. 


5. DRAINAGE BAG CARE 


The potential for reduction of risks of catheter-asso- 
ciated infection by irrigation of the drainage bag and 
or bladder with agents such as hydrogen peroxide 
has been investigated by a number of groups, inclu- 
ding Maizels and Schaeffer (Maizels & Schaeffer 
1980), Holliman et al. (Holliman et al. 1987), 
Thompson et al. (Thompson et al. 1984). Other 
investigators have looked at chlorhexidine (Gillespie 
et al. 1983); (Davies et al. 1987) and povidone iodi- 
ne (van den Broek, Daha & Mouton 1985); (Schnee- 
berger et al. 1992). 


Dudley and Barriere (Dudley & Barriere 1981) 
reviewed published evidence on a range of antimi- 
crobial irrigations (acetic acid, amphotericin B, chlo- 
rhexidine digluconate, nitrofurazone, neomycin, 
polymixin B, and silver nitrate) in the prevention and 
treatment of catheter related urinary tract infections. 
Stickler and Chawla (Stickler & Chawla 1987) revie- 
wed the use of antiseptics in management of patients 
with long-term indwelling catheters. 


Two RCTs have examined strategies to reduce risks 
of catheter-associated infection through minimising 
catheter / bag disconnection by providing a sealed 
junction (Platt, Polk, Murdock & Rosner 1983); 
(Huth, Burke, Larsen, Classen & Stevens 1992). 


6. MAINTAINING EFFECTIVE CATHETER DRAINAGE 


Catheter drainage can be compromised by a variety 
of factors from simple causes such as kinked tubing 
or the position of the drainage bag, to bladder spasm, 
pressure of a constipated bowel on the adjacent ure- 
thra, suction of bladder mucosa into the catheter eye, 
or blockage by blood clots, mucous or encrustations 
formed by deposits of mineral salts. The algorithms 
in Figs VIII-7 to VIII-9 provide some guidance on 
troubleshooting drainage problems. 


Use of urinary catheters is rarely completely trouble- 
free. These algorithms combine current evidence- 
based knowledge and expert opinion to provide a 
guide to trouble-shooting problems. 


The day to day management of recurrent catheter 
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encrustation and blockage is largely a nursing res- 
ponsibility but there are few options available. In a 
majority of patients a characteristic pattern of ‘cathe- 
ter life’ can be identified with careful record-keeping 
(Getliffe 1994a); (Kunin, Chin & Chambers 1987b); 
(Norberg, Norberg & Parkhede 1983). This may 
allow pro-active strategies of care designed to chan- 
ge the catheter before likely blockage. However, 
very frequent catheter changes can be unsuccessful 
or unacceptable for some patients as well as being 
costly in terms of health service resources (Kohler- 
Ockmore & Feneley 1996). An alternative strategy is 
the regular prophylactic instillation or irrigation of 
the catheter with an acidic ‘catheter maintenance’ 
solution to dissolve mineral deposits. In older litera- 
ture the term “bladder washout’ appears but as the 
aim is to wash the catheter, rather than the bladder, 
‘catheter maintenance solution’ is a more appropria- 
te. However, the term used in the original research 
will be used here to avoid confusion. 


A range of commercially available catheter-mainte- 
nance solutions is indicated in Table VIII-3, 
although these are not necessarily available worldwi- 
de. 


Research on prevention and / or reduction of encrus- 
tation has been largely directed towards development 
of new catheter materials and catheter designs; 
efforts to acidify urine; and interventions to promote 
dissolution of existing encrustations. Although the 
most desirable outcome would be prevention of 
encrustation it may be more realistic to develop 
effective interventions which prolong ‘catheter life’ 
ie increase the length of time a catheter remains 
patent in situ alongside efforts to find a material 
which remains completely free of encrustation. 


A small number of studies have examined the effica- 
cy of acidic catheter maintenance solutions under 
laboratory-based experimental conditions. One 
small-scale comparative trial of Suby G, Solution R 
and saline catheter ‘washouts’ has been reported 
(Kennedy, Brocklehurst, Robinson & Faragher 
1992). Most other clinical studies were small scale 
and descriptive and therefore more evidence is nee- 
ded to guide practitioners. 


Results 
1. CATHETER COMFORT 


Although anecdotal information on the discomfort 
experienced by many catheterised patients is readily 
available, there is a general lack of published evi- 
dence from research studies. In one study at a Vete- 


| URINE DOES NOT DRAIN 


PROBLEM 


ACTION 


Drainage bag > 2/3 full ? »| Empty bag 


Check position of drainage 
bag and tubing: - is bag 
below the level of the 
bladder? 

- is tubing kinked or 
twisted? 


Bladder mucosa 
obstructing catheter eyes 
(suction pressure) ? 


t 


Catheter blockage by 
mucous, cellular or 
bacterial debris and/or 
mineral deposits ? 


Catheter blocked by 
pressure from faecal 
loading in lower bowel ? 


Catheter blocked by 
bladder calculi ? 


Unexplained problem ? 
- change catheter and record 
details 


| Record problem, actions and outcome 


Figure VIII-7. Troubleshooting long-term catheter problems: urine does not drain. 


Adjust position of bag 
and /or drainage 
tubing 


Raise the bag above 
the level of the bladder 
briefly to relieve 
suction pressure 


Try to relieve 
blockage and ascertain 
its cause: 

- ‘milk’ the catheter 
gently along its length 
Change the catheter, 
observe the nature of 
the blockage and any 
external deposits (cut 
the catheter open if 
necessary to view the 
lumen) 


Change catheter and 
treat constipation 


Change catheter and 
perform cystoscopy 
and removal of stones 
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Recurrent catheter 
encrustation & 
blockage: 

- identify recurrent 
‘blockers’ by 
monitoring catheter 
changes for a 
characteristic pattern 
of ‘catheter life’ (over 
a minimum of 3 
catheters - ie time to 
blockage) and by 
direct observation of 
encrustation 

- plan to change catheter 
before likely blockage 


— + 


Aim to extend 

‘catheter life’ where 

necessary by: 

- using an all-silicone 
catheter (larger lumen) 

- encourage production 
of a dilute urine 

- consider use of an 
acidic ‘catheter 
maintenance solution’ 


PROBLEM 


By-passing may be caused 
by the catheter being 
blocked — 


Is the catheter the 
correct size ? — large 
sizes are associated 
with irritation and 


leakaae 


urinary tract infection? 


bladder irritation / 
spasm ? 


URINARY BY-PASSING 


ACTION 


see Algorithm in Fig 
11-7 


change catheter to a 


smaller size 

12-14 Ch is appropriate for 
most adults for long-term 
drainage 


check for signs & 
symptoms of systemic 
infection. Treat as required 


consider: 

e concentrated urine — 
promote increased fluid 
intake to dilute urine 

e check for bladder calculi 
by X-ray or ultrasound — 
treat as required 

e consider anticholinergic 
medication 


Record problem, actions and outcome 


Figure VIII-8. Troubleshooting long-term catheter problems: urinary by-passing 
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THE INFLATION BALLOON DOES NOT DEFLATE 


PROBLEM 


Blocked deflation 
channel? 


Faulty valve or 
syringe 


? constipation, 


present - may 
cause pressure on 
the inflation 
channel 


consult local 
policy for further 
advice 

or seek medical 
help 


ACTION 


e try to remove or dislodge debris blocking the 
deflation channel by gently 'milking' the catheter 
along its length 

try to remove or dislodge debris by inserting a 
few drops of sterile water into the inflation 
channel (no more than 1-2ml) with a sterile 
syringe 


try a different syringe, withdraw water very 
slowly or leave syringe in place, the water may 
seep out over a period of time 

insert the needle of a sterile 10ml syringe into 
the balloon drainage channel just above the 
inflation valve. If the valve is faulty the water 
may be withdrawn gently via the syringe 


try to relieve constipation 


do not cut the catheter 

e it may recoil inside the urethra 

do not cut the inflation valve off 

e if the balloon does not deflate it will no longer 
be possible to try alternative simple methods 

do not attempt to burst the balloon by over- 

inflating it 

a cystoscopy will be required to remove fragments! 

remaining fragments may result in formation of 

calculi 


Figure VIII-9. Troubleshooting long-term catheter problems: the inflation balloon does not deflate. 
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Table VUT-3. Catheter maintenance solutions. 


Suby G or Solution G1 


3.23% citric acid solution, pH 4, containing magnesium oxide to minimise tissue irritation, 
aimed at reducing encrustation. Used where routine catheter maintenance is required to 


reduce build up of encrustations. 


Solution R1 


6% citric acid solution, pH 2, containing magnesium carbonate, aimed at dissolving 


encrustations. A stronger acid than Suby G and therefore not recommended for frequent, 


regular use. 


RenacidinR2 


A citric acid solution, pH 3.5-4.2, containing glucono-delta-lactone to minimise tissue 


irritation and magnesium carbonate, aimed at reducing encrustation. 


Mandelic acid 1% 1 


An acidic solution, pH 2, aimed at inhibiting the growth of urease-producers. A stronger 


acid which is not commonly used to reduce catheter encrustations 


Saline 0.9% 1,3 


A neutral solution, pH 7, recommended for flushing of debris and small blood clots. 


Neutral pH solutions will not dissolve catheter encrustations. 


Chlorhexidine 0.02% 1 


An antiseptic solution aimed at preventing or reducing bacterial growth, in particular E. coli 


and Klebsiella species (but will not prevent biofilm formation on long-term catheters) 


1 available in UK pre-packed in a sterile delivery devices designed for instillation into a urinary catheter. 
2 RenacidinR is available in USA but is not pre-packed in a delivery device. Not widely used 


3 saline is widely available 


rans Affairs Medical Centre by Saint et al. (Saint, 
Lipsky, Baker, McDonald & Ossenkop 1999) 30% of 
catheterised patients surveyed found the indwelling 
catheter embarrassing, 42% reported it was uncom- 
fortable with 48% complaining it was painful, and 
61% stated it restricted their activities of daily living. 
Some discomfort can be reduced by careful selection 
of catheter and balloon size, and by the use of 
devices designed to secure the catheter and/or sup- 
port the weight of the drainage bag to prevent drag- 
ging on the catheter. 


2. CATHETER INSERTION AND REMOVAL 


Catheterisation is generally accepted to be a sterile 
procedure but the degree of rigour applied may vary 
in different circumstances. Pickard and Grundy (Pic- 
kard & Grundy 1996) compared two insertion tech- 
niques in 46 patients with SCI. Technique I 
employed a 3-minute handwash from fingers to 
elbows, followed by application of a sterile gown 
and gloves. Technique II was a shorter method requi- 
ring a 30-second handwash followed by double glo- 
ving (two sets of sterile gloves). Results showed no 
difference in incidence of UTI between methods and 
the authors’ institution abandoned the more rigid 
technique I in favour of the shorter technique II 
(Level of Evidence 2). 


The optimal time of short-term catheter removal is 
unclear but should be as soon as possible, depending 
on clinical need rather than at a specified time. A 
review by Fernandez et al. (Fernandez, Griffiths & 
Murie 2003) examined policies for removal of ind- 
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welling urethral catheters for short-term manage- 
ment of voiding in adults and children. Eight eligible 
randomized controlled trials comparing effective- 
ness of early morning versus late night removal of 
urethral catheters were reviewed. The results suppor- 
ted a significant reduction in length of hospitaliza- 
tion following midnight removal particularly follo- 
wing surgery. 


Kelleher (Kelleher 2002) recruited 160 urology 
patients requiring catheterisation. Patients were ran- 
domized using computer generated numbers prior to 
surgery to have their urethral catheter removed at 
either midnight or 6am (80 in each group). Rounds 
were done at 0800 and 1700 to establish which 
patients could have catheter removed the following 
day and also to establish if patients were ready for 
discharge. The mean time to first void was 219 
minutes in the midnight group compared to 178 
minutes in the 0600 group. (p=0.02). The volume of 
first and second voids were significantly higher in 
the midnight group (268 ml and 322 ml) than the 
6am group (177 ml (p<0.0001) and 195 ml 
(p<0.0001). 64% of patients in the midnight group 
compared to 23% in the 6am group were discharged 
on the same day (p<0.0001). Four patients develo- 
ping retention in the midnight group were recathete- 
rized within 12 hours compared to four patients in 
the 6am group recatheterized between 24-30 hours 
post catheter removal. Key studies are summarised 
in Table VITI-4. 


It is difficult to interpret the results of these trial void 
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studies despite indications of improved voiding asso- 
ciated with midnight removal. The decision regar- 
ding discharge and timing of discharge can be sub- 
jective and relate to timing of ward rounds and other 
factors. As in Wilson’s study future studies perhaps 
should define discharge criteria in addition to time of 
discharge. Clearly the later in the day this assessment 
is performed the less likely the patient will be 
discharged that day. The assessment of readiness for 
discharge should be performed by someone blinded 
to the timing and / or use of infusions at catheter 
removal. 


3. PERIURETHRAL AND MEATAL CARE 


Meatal cleansing by simple washing with soap and 
water during routine bathing or showering is recom- 
mended (Level of Evidence 1) (Burke, Garibaldi, 
Britt, Jacobson, Conti & Alling 1981). No consistent 
reduction in bacteriuria has been demonstrated by 
meatal cleansing regimes using povidone-iodine 
solution or cream, chlorehexidine, polymicrobial 
creams, 1% silver sulfadiazine or antiseptic lubrica- 
ting gels, compared to routine bathing or showering 
(Saint & Lipsky 1999); (Pratt, Pellowe, Loveday, 
Robinson, Smith, Barrett, Davey, Harper, Loveday, 
McDougall, Mulhall, Privett, Smales, Taylor & Wel- 
ler, 2001). 


4. DRAINAGE BAG CARE 


There is little evidence to support the addition of 
antimicrobial agents to drainage bags to prevent 
catheter-associated infection (see below) (Level of 
Evidence 1). This is perhaps unsurprising given cur- 
rent knowledge of the behaviour of microbial bio- 
films colonising catheter and drainage bag surfaces, 
including decreased susceptibility to antimicrobial 
therapies. 


A review of the use of antimicrobial irrigations (ace- 
tic acid, amphotericin B , chlorhexidine digluconate, 
nitrofurazone, neomycin 40, Polymixin B 200,000 
units, silver nitrate) by Dudley and Barriere (Dudley 
& Barriere 1981) concluded that none of these agents 
was able to decrease incidence of bacteriuria below 
that commonly present in a closed drainage system. 
They recommended that prophylactic irrigation in 
closed catheter systems was unnecessary. Although 
two studies have indicated that hydrogen peroxide 
may be beneficial in reducing catheter-associated 
infection in patients catheterized short-term (Maizels 
& Schaeffer 1980); (Holliman, Seal, Archer & 
Doman 1987) others have found no benefit (Thomp- 
son, Haley, Searcy, Guenthner, Kaiser, Groschel, 
Gillenwater & Wenzel 1984). Results need to be 
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treated with caution where no randomization, no 
power calculations and / or small sample size limit 
the research quality of reported studies. 


Stickler and Chawla (Stickler & Chawla 1987) revie- 
wed the use of antiseptics in management of patients 
with long-term indwelling catheters, and recommen- 
ded that special antiseptic policies needed to be 
developed for patients undergoing long-term cathete- 
risation. They raised concerns that antiseptic proce- 
dures recommended for short-term catheterisation 
could be detrimental to the long-term catheterised 
population. This conclusion was at least partially 
based on reports from a number of studies suggesting 
that frequent chlorhexidine application prior to inter- 
mittent catheterisation changed the urethral flora, 
decreasing the predominantly Gram positive flora 
and resulting in increasing colonization with Gram 
negative flora. Stickler and Chawla reported an 
increase in the incidence of chlorhexidine resistant, 
multi-drug resistant Gram negative organisms in spi- 
nal units that use chlorhexidine extensively. 


Stickler et al. (Stickler, Clayton & Chawla 1987) 
used a model of the catheterized bladder to study 
effects of various antiseptics against a variety of uri- 
nary pathogens isolated from spinal cord injury 
patients. They studied povidine-iodine, phenoxye- 
thanol, chlorhexidine, chlorhexidine + EDTA + Tris, 
noxythiolin and neomycin. With the exception of 
phenoxyethanol against Providencia stuartii and 
Pseudomonas aeruginosa, the antibacterial agents 
were not effective in sterilizing bladder urine and 
only had a temporary bactericidal impact on the uri- 
nary organisms. 


Other efforts to reduce catheter-associated infection 
have been directed at reducing breaks in the sealed 
drainage system. Huth et al. (Huth, Burke, Larsen, 
Classen & Stevens 1992) examined the effect of a 
tape seal at the catheter / drainage bag junction. They 
compared newly catheterized patients who were ran- 
domised (unblinded) to receive a tape seal (n=903) 
or no tape seal (n=837, control group). Urine speci- 
mens were collected daily through aseptic needle 
puncture from a sampling port in the drainage 


tubing. Bacteriuria was defined as >=10° cfu /ml. 
Power calculations suggested a sample size of 686 
into each group and results were available from 1740 
subjects. Catheter care violations and antibiotic use 
were monitored. The tape seal reduced catheter junc- 
tion disconnection by 14.9%, although this was not 
statistically significant. There was no significant 
association with catheter care violations including 


disconnection of the catheter-drainage tubing junc- 
tion and bacteriuria. Overall there was no significant 
difference between the tape seal group and the 
control group in relation to: bacteriuria (13.7% v 
14.9%; p=0.52); daily incidence of bacteriuria (5.0% 
v 5.5%); or onset of bacteriuria (4.6 days v 4.3 days). 
These results contrast with the findings of Platt et al. 
(Platt, Polk, Murdock & Rosner 1983) who found 
that catheters without seals were disconnected signi- 
ficantly more than sealed catheters (p=0.04). Of 
those patients who were not receiving antibiotics, 
mortality was higher in the unsealed group (p=0.03). 
However, it is notable that the overall junction dis- 
connection rate in Huth et al’s was 8.7% compared to 
25.8% in Platt et al’s study. This may be indicative of 
improved adherence to good practice over time, at 
least in Huth’s study, but cannot be generalised fur- 
ther. Huth et al. concluded that use of a tape seal 
applied after catheterisation did not reduce bacteriu- 
ria or mortality (Level of Evidence 1). 


5. MAINTAINING EFFECTIVE CATHETER DRAINAGE 


The reduction of encrustation and corresponding 
extension of “catheter life’ by regular instillation of 
an acidic catheter maintenance solution into the 
catheter has been advocated by some researchers, 
particularly where frequent catheter changes for 
blockage are difficult and / or unacceptable to 
patients. Solution G (Suby G) and Solution R have 
been shown to be effective in in vitro models of the 
catheterised bladder (Getliffe 1996); (Getliffe, 
Hughes & Le 2000); (Hesse et al. 1992) and in vitro 
models of struvite stone chemolysis (Jacobs, Heim- 
bach & Hesse 2001). In response to concerns over 
potential damage to the bladder mucosa from acidic 
catheter maintenance solutions, Getliffe et al. (Get- 
liffe, Hughes & Le 2000) attempted to provide sup- 
porting evidence to guide the use of catheter mainte- 
nance solutions. These authors advocate the use of 
small volumes of solution so that less enters the blad- 
der and have demonstrated that under controlled 
laboratory conditions smaller volumes of acidic 
solutions (Suby G) (50mL) are as effective as the 
commonly available standard of 100ml, retained in 
the catheter for 15 minutes. Getliffe et al. have also 
shown that two sequential washouts with 50ml are 
more effective than a single washout but the out- 
comes remain to be tested in well controlled clinical 
trials. 


Clinical studies on the prevention or management of 
catheter encrustation are extremely limited (Getliffe 
1994a); (Pomfret 1995) with only two relevant RCTs 
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identified. In one, a randomised double-blind trial of 
a urease inhibitor (acetohydroxamic acid) in the pal- 
liative treatment of infection-induced urinary calcu- 
li, the study demonstrated effectiveness in lowering 
urinary pH in urine infected with P.mirabilis but the 
side effects were unacceptable to patients (Gleeson, 
Cunnane & Grainger 1991) (Level of Evidence 1). 
Earlier clinical work reported by Burns and Gauthier 
(Burns & Gauthier 1984) also examined oral admi- 
nistration of acetohydroxamic acid to five patients 
with chronic indwelling catheters requiring frequent 
changes (=/>1 every 2 weeks) due to encrustation 
and blockage. The dose was based on body weight 
(eg. 250mg three times daily for patients between 
50-70kg). The degree of encrustation before and 
during acetohydroxamic acid therapy was compared 
in each patient by drying and weighing the proximal 
6cm of the catheter. Encrusting material was eluted 
by alternate soaking in strong acid and strong alkali 
solutions before drying and weighing again. The 
degree of encrustation decreased significantly during 
therapy (p<0.05) and the authors reported minimal 
adverse side effects experienced by patients but ack- 
nowledged the potential for more severe side effects 
to occur (Level of Evidence 3). 


The second RCT was a randomized cross-over study 
which compared citric acid catheter instillations 
(Suby G and Solution R) with saline in 14 older 
female catheterised patients (Kennedy, Brocklehurst, 
Robinson & Faragher 1992). Methodological issues 
make it difficult to draw robust conclusions on the 
effectiveness of acidic solutions in managing cathe- 
ter blockage but there was a higher incidence of red- 
cells in the retrieved washout fluid with Suby G 
compared to saline (mean incidence of 28% and 
14%, respectively. However, increased shedding of 
uroepithelial cells was present in the retrieved 
washout from all three solutions which suggests that 
mucosal trauma is at least partially related to the 
physical process of administration. This issue was 
previously raised by Elliot et al. (Elliot et al. 1989) 
who also demonstrated increased uroepithelial shed- 
ding following washouts with up to 60ml saline 
0.9%; chlorhexidine 0.02% or noxythiolin 2.5%. 


A number of other clinical studies have focused on 
chemolysis of infection stones (principally compo- 
sed of struvite). Stronger acidic solutions such as 
Solution R have been shown to dissolve fragments of 
struvite renal calculi following lithotripsy (Holden & 
Rao 1991) but potential benefits may be outweighed 
by the greater risk of inflammatory tissue reactions 
when used as a catheter maintenance solution. 


c) Summary 


Most published studies of patients with indwelling 
catheters have focussed on short-term catheters (< 
14 days) in hospitalised patients and relatively few 
have compared different modes of catheterisation 
(urethral, suprapubic, intermittent). The main sub- 
ject of research on catheter use has been the risk of 
catheter-associated infection and the surrogate out- 
come measure of bacteriuria is commonly 
employed. However, there are important questions 
over the appropriateness of this as an outcome 
measure and the clinical importance of asympto- 
matic urinary tract infection. Although there is 
clear evidence to support a small proportion of 
catheter care procedures (indicated below) the 
majority of procedures are based on clinical expe- 
rience and expert opinion. Long-term studies are 
difficult to carry out for a variety of reasons (not 
least the frailty of many long-term catheterised 
patients) and RCTs may not be the most appropria- 
te or pragmatic design. Although there are now a 
number of Cochrane reviews it is clear that the 
quality of studies available frequently precludes 
drawing robust conclusions. 


In summary, there are nine Cochrane reviews 
recently completed or in progress (Appendix VIII- 
1), and a small number of meta-analyses, mainly 
confined to catheter materials/coatings and asso- 
ciated infection (catheter-associated infection). 
There is limited availability of data from well- 
controlled, randomised trials and the majority of 
studies are based on short-term catheterisation in 
acute care facilities. There are relatively fewer stu- 
dies based on community dwelling patients and a 
notable lack of robust studies on many catheter 
care procedures. Most studies which exist are small 
scale. 


Catheter associated risks/complications 


° Silver alloy catheters are associated with statis- 
tically significant reduction in incidence of 
asymptomatic bacteriuria in short-term cathete- 
rised, hospitalized adults (studies of varying 
quality included) (Level of Evidence 1). There is 
less robust data to show that silver-alloy cathe- 
ters reduce symptomatic bacteriuria. 


e Silver oxide coated catheters are not associated 
with a statistically significant reduction in bac- 
teriuria (Level of Evidence 2). 
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° Antibiotic coated catheters may have a role in 
delaying the onset of bacteriuria in short-term 
catheterisation in selected patients. Clinical 
importance is not well-established. The effecti- 
veness of specific antibiotic preparations may 
be limited to specific groups of microorga- 
nisms. Potential toxicity and antibiotic resistan- 
ce is unknown. (Level of Evidence 2) 


° Long term indwelling catheter usage in spinal 
cord injury patients has been associated with an 
increased risk of bladder cancer (Level of Evi- 
dence 3). 


° Recurrent urinary catheter blockage caused by 
encrustation occurs in 40-50% of all long-term 
catheterised patients (Level of Evidence 2). In 
the majority a characteristic pattern of ‘catheter 
life’ can be identified (Level of Evidence 3). 


° All currently available catheter materials are 
subject to biofilm formation and encrustation 
(Level of Evidence 1). 


e Evidence from in vitro models indicates that 
acidic ‘catheter maintenance’ solutions may 
have a role in dissolving encrustations (Level of 
Evidence2) 


d) Recommendations 


° Indwelling catheters should only be used after 
alternative management strategies have been 
considered (Grade of Recommendation A) 


° Silver-alloy catheters should be considered for 
short-term catheterised patients to reduce the 
risk of catheter-associated infection (Grade of 
Recommendation A). 


° All-silicone or hydrogel-coated catheters are 
preferable to other materials for long-term use 
(Grade of Recommendation B) 


° Maintain closed drainage system to reduce risk 
of catheter-associated infection (Grade of 
Recommendation A). 


° Meatal cleansing with plain soap and water 
(antiseptic agents no advantage) is recommen- 
ded (Grade of Recommendation A). 


° Bladder irrigation and antibiotic prophylaxis 
are NOT recommended as routine infection- 
control measure (Grade of Recommendation 
B). 


e Addition of disinfectants to drainage bags is 
NOT recommended as an infection control 
strategy (Grade of Recommendation A). 


e Asymptomatic bacteriuria should NOT be trea- 
ted with antibiotics (unless urological instru- 
mentation is planned) (Grade of Recommenda- 
tion B). 


° Mid-night catheter removal improves time and 
volume of first void and may lead to earlier 
discharge post surgery than early morning 
removal post-prostatectomy (Grade of Recom- 
mendation B). 


e Identification of a characteristic pattern of 
‘catheter life’ can facilitate pre-emptive cathe- 
ter changes in patients with recurrent catheter 
encrustation and blockage (Grade of Recom- 
mendation C). 


° Bladder cancer is a significant risk in long-term 
catheterized patients. Investigations should be 
case-finding rather than routine screening 
(Grade of Recommendation D). 


4. INDWELLING SUPRAPUBIC CATHETERISATION 
a) Background 


For some patients the insertion of an indwelling 
catheter suprapubically into the bladder through the 
abdominal wall offers advantages over the urethral 
route. This technique may be necessary following 
urethral or pelvic trauma but also offers advantages 
in acute and long-term care: 


° Minimized risk of urethra trauma to men and 
women during catheter insertion and withdrawal. 


° Minimized risk of urethral destruction/necrosis 
from pressure caused by the weight of poorly sup- 
ported catheter bags, expulsion of the catheter, 
particularly in neurologically impaired women, or 
sitting on the catheter in wheelchair bound 
women. 


° Ease of access to entry site in patients with redu- 
ced mobility, who are wheelchair bound, have res- 
tricted hip mobility or experience urethral pain. 


° Facilitation of post-surgical trial of voiding (by 
temporarily clamping the drainage tubing). 


° Greater freedom for expression of sexuality, 
although this may be counteracted by perceptions 
of altered body image 
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° Suprapubic catheter (SPC) insertion is generally 
contra-indicated in patients with haematuria of 
unknown origin, bladder tumour, or small contrac- 
ted and fibrotic bladders which may have resulted 
from long-term urethral catheterisation on free 
drainage. In obese or immobile patients the tradi- 
tional stoma site may become concealed by an 
apron of excess anterior abdominal wall fatty tis- 
sue which can lead to sub-optimal care by both 
patient and carer (Lilas, Andrews & Hanbury 
1999).The use of SPC in neuropathic bladders 
remains a controversial topic. It has been reported 
to be associated with accelerated renal deteriora- 
tion in the spinal injury group (Hackler 1982) and 
risk of autonomic dysreflexia at catheter change 
(Jannings & Kelly 2001), but there is evidence of 
successful use in specialist centres with a high 
degree of patient satisfaction (Sheriff et al. 1998). 
(See also chapter XXXX on neuropathic bladder). 
In frail elderly men, an SPC can be preferable to a 
urethral insertion to avoid urethritis, orchidoepi- 
dydimitis and prostatitis. 


Although SPC is gaining wide acceptance for blad- 
der drainage and many regard SPC insertion as a 
simple procedure, it is not without risks. The initial 
insertion of the SPC requires a minor surgical proce- 
dure which presents a potential risk of injury to adja- 
cent structures to the bladder, especially the small 
and large intestines with resultant peritonitis (Heit 
1997); (Sheriff, Foley, McFarlane, Nauth-Misir, 
Craggs & Shah 1998); (Simpson 2001). Other com- 
plications of initial SPC insertion include misplace- 
ment (Hamid, Peters & Shah 2002); (Goldblum & 
Brugger 1999) and incisional hernia (Mehta et al. 
1999); (Lobel & Sand 1997). 


SPC catheters and catheter material 


Indwelling urethral catheters can be used suprapubi- 
cally and retained in place by inflating the balloon, 
but not all urethral catheters are licensed for supra- 
pubic use. Short-term catheters may be made of plas- 
tic (PVC) but all-silicone or coated-latex (with sili- 
cone or hydrophilic polymer) catheters are the mate- 
rials of choice in Foley catheters used for long-term 
catheterization. Some suprapubic catheterisation kits 
provide a catheter; others allow the insertion of any 
catheter. Some specialised suprapubic catheters - 
mostly used for post-operative drainage - are stitched 
or stuck into position on the abdominal wall. Supra- 
pubic catheter removal is sometimes associated with 
trauma of tracts or stoma site where overgranulation 
has occurred, with bleeding and patient discomfort 


(Jannings & Kelly 2001); (Anderson et al. 2002). 
This is a particular problem with catheter materials - 
such as all-silicone - which are prone to hysteresis 
leading to balloon cuffing on deflation. This problem 
may also occur with hydrophilic coated catheters but 
is less common (Parkin et al. 2002); (Gonzalgo & 
Walsh 2003). 


Insertion and management 


There are a number of techniques for insertion des- 
cribed in the literature. The preferred technique 
varies from region to region and there is no clear evi- 
dence that there is a single ‘best way’. However, 
where patients are at high risk of bowel injury (eg 
previous abdominal surgery or small fibrotic blad- 
ders which do not expand well at cystoscopy), many 
authorities recommend introduction of the SPC 
under direct visualisation of the bladder by small for- 
mal dissection (Sheriff, Foley, McFarlane, Nauth- 
Misir, Craggs & Shah 1998) or by percutaneous 
technique using intraoperative ultrasonography com- 
bined with flexible cystoscopy (Lawrentschuk et al. 
2003); (Aguilera & Choi 2004). In low risk patients 
nurse specialists may undertake first insertion of an 
SPC, according to agreed policy and protocols and 
Gujral et al., (Gujral, Kirkwood & Hinchliffe 1999) 
reported on 164 patients who had their first SPC 
inserted by a continence advisor / urology nurse spe- 
cialist with no evidence of serious consequences. 


Subsequent catheter changes can be competently 
managed by skilled nurses (Anderson, Walsh, Louey, 
Meade & Fairbrother 2002) - often in the patient’s 
own home - but the new catheter should be inserted 
as quickly as possible whilst the track is still easy to 
follow. A delay of only a few minutes can result in 
partial obliteration of the tract (lacovou 1994). It is 
also possible to insert the new catheter too far 
through the bladder so it enters the urethra with 
resultant trauma when attempts to inflate the balloon 
are made. Careful observation of the length of cathe- 
ter external to the abdomen and the angle of protru- 
sion prior to catheter change can help to ensure cor- 
rect positioning of the new catheter. Dressings 
around the stoma site are not normally required 
unless there is discharge. 


Protocols on catheter change frequency vary widely 
from monthly to up to three months if the catheter is 
trouble-free. In the absence of clear supporting evi- 
dence this remains an area of controversy amongst 
clinicians with advocates of early change believing 
this to reduce the incidence of complications while 
others argue that frequent changes increase the risk 
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of infection, trauma and long-term histological 
changes. 


Overall the risks associated with short and long-term 
use of indwelling catheters are common to both ure- 
thral and SPC insertions, including catheter-associa- 
ted infection, tissue trauma, catheter encrustation 
leading to blockage, formation of bladder calculi and 
histological changes (Delnay, Stonehill, Goldman, 
Jukkola & Dmochowski 1999); (Schaafsma, Delaere 
& Theunissen 1999). Evidence of urethral destruc- 
tion and bladder cancer occurs most commonly 
beyond 5-10 years. In some patients - especially 
women - there may be a risk of continued urethral 
leakage with SPC, which may require closure of the 
urethra. A number of studies have indicated a redu- 
ced risk of infection associated with SPC in the 
short-term compared to urethral catheterisation and 
this is examined further below. 


b) Quality of data 


The published literature on suprapubic catheteriza- 
tion is still relatively small, with much of it based on 
single centre cohort or case studies, or on short-term 
post-operative care following surgical procedures 
(not necessarily related to lower urinary tract symp- 
toms). The majority of reports on SPC for long-term 
bladder drainage focus on the management of neuro- 
genic bladder. Robust conclusions are often difficult 
to reach given the relatively short follow-up time 
frame of many studies and the lack of precise defini- 
tions of key outcome measures such as measurement 
of infection. The papers reviewed included one 
review of five previously published RCTs (Branagan 
& Moran 2002) and two RCTs (Theofrastous & 
Cobb 2002); (Baan et al. 2003). Other studies were 
cohort or case series. 


c) Results 
Catheter-associated risks/complications 


Sheriff et al. (Sheriff, Foley, McFarlane, Nauth- 
Misir, Craggs & Shah 1998) reviewed the records of 
185 neurological patients who had a SPC inserted 
between early 1988 and late 1995 and were followed 
up for 3-68 months. Results demonstrated that the 
policy for SPC management (including a regime of 
catheter clamping and anticholinergic medication) 
was associated with preservation of renal function 
and it was concluded that SPC is an effective and 
well-tolerated method of management in selected 
patients with neuropathic bladder dysfunction for 
whom only major surgery would otherwise provide a 
solution to incontinence. There was a 2.7% inciden- 


ce of small bowel injury including one fatality from 
silent peritonitis. The overall incidence of com- 
plaints was 30%, with 48% of these associated with 
bladder calculi requiring intervention. The most 
common complaints were recurrent catheter blocka- 
ge (18% of cases), persistent urinary leakage (8%); 
and recurrent symptomatic UTI (4%). The overall 
incidence of asymptomatic infection was 98%. The 
general level of satisfaction was very high with 70 % 
of patients awarding a score of 9/10 and 95% awar- 
ding 7/10. It is of interest to note that in, 18% of 
cases, a SPC was inserted following the request of 
the patient having heard about this form of bladder 
management from others. The incidence of recurrent 
catheter blockage was notably less than the 40% or 
more commonly reported for long-term urethral 
catheterisation (Kunin 1989); (Getliffe 1994a) but 
studies which compare this outcome directly are 
needed to draw robust conclusions. 


Catheter-associated infection 


Branagan & Moran (Branagan & Moran 2002) revie- 
wed five previously published RCTs comparing SPC 
with urethral catheters following colorectal surgery 
(Rasmussen et al. 1977); (Sethia et al. 1987); (Perrin, 
Penfold & McLeish 1997); (Ratnaval et al. 1996); 
(O’Kelly et al. 1995). Most studies had small num- 
bers, catheters were used short-term and there was 
no apparent difference in the duration of catheterisa- 
tion between the two techniques. Significant UTI 
was defined in different papers as bacteriuria with 
either =>104 or 105 organisms or cfu/ml. Frequency 
of UTI was less in the SPC group in three of the stu- 
dies, with no significant difference in the other two. 
The SPC groups reported less pain and discomfort 
than the urethral groups and SPC was preferred by 
those patients who experienced both. The authors 
conclude that the results reported favour SPC over 
urethral catheterization as UTIs are reduced, particu- 
larly in females, and the ability to attempt normal 
voiding is facilitated, particularly in males (Level of 
Evidence 2). 


Theofrastous & Cobb (Theofrastous & Cobb 2002) 
randomised 57 women with genuine stress inconti- 
nence to suprapubic versus transurethral catheteriza- 
tion for bladder drainage after open Burch retropubic 
urethropexy. Outcome measures consisted of the 
return of voiding function, patient comfort, length of 
hospitalization, and the development of lower urina- 
ry tract infection. The authors found no difference in 
the return of bladder function, hospital duration, or 
rate of cystitis between transurethral and suprapubic 
catheterization after retropubic urethropexy. (Level 
of Evidence 2) 
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More recently, Baan et al. (Baan, Vermeulen, van 
der, Bossuyt, Olszyna & Gouma 2003) carried out a 
prospective RCT on the incidence of UTI within six 
weeks of surgery, in patients undergoing laparotomy. 
UTI was defined as one or more clinical symptoms 
(fever, increased micturition frequency, burning 
during voiding, pain in lower abdomen, raised leu- 
kocyte count) and a positive urine culture of 


10>cfu/ml and < 3 bacterial species. 146 patients 
were randomised by computer programme on the 
day before surgery to urethral catheterisation or SPC. 
There was no significant difference in incidence of 
UTI (UC: 8/71 [11%] versus SPC:9/75 [12%]). The 
analysis was per protocol but all patients who requi- 
red recatheterisation for any reason received UC and 
this may have masked any real differences between 
the two insertion techniques (Level of Evidence 2). 
Horgan et al. (Horgan et al. 1992) compared urethral 
and SPC in elderly nursing home patients with acute 
retention of urine and identified a significantly redu- 
ced risk of UTI and urethral stricture in the SPC 
group (Level of Evidence 2). 


Bladder cancer and bladder calculi 


A number of case study reports have drawn attention 
to long-term risks of carcinoma involving squamous 
cells or urothelial calls within the cystostomy tract 
with or without extension further into the bladder 
(Schaafsma, Delaere & Theunissen 1999); (Berge et 
al. 1999); (Blake et al. 1996); (Stokes, Wheeler & 
Reyes 1995). However, in a retrospective analysis of 
screening biopsies for bladder malignancy in 36 
patients with SPC for more than 12 years, Hamid et 
al. (Hamid et al. 2003) found no tumours in the 
screened group although histological findings were 
frequently abnormal (Level of Evidence 2). The 
authors suggest that screening cystoscopy and biop- 
sy may be invalid as a test in this group and it there- 
fore important to distinguish between histological 
changes and confirmed cancers when interpreting 
study results. In West et al’s retrospective cohort ana- 
lysis of 33,565 SCI patients, 130 were identified with 
bladder cancer (0.39%). No distinction was made 
between incidences associated with urethral or SPC 
catheters (West, Cummings, Longo, Virgo, Johnson 
& Parra 1999) but significantly less were associated 
with non-catheter care (which included ie CIC) (see 
section VIII-2). 


Longer-term cohort or case study follow up has been 
reported by some groups, most commonly for spinal 
cord injury patients (SCI). Where SPC has been 
compared to intermittent catheterisation (CIC) the 
main difference appears to be in a lower incidence of 


bladder calculi in the CIC group. Mitsui et al. (Mit- 
sui et al. 2000) have reported a prospective compari- 
son of long-term outcomes between SPC and CIC 
management regimes for spinal cord injured patients. 
Thirty-four quadriplegic patients managed by SPC 
were followed up for a mean period of 8.6 years and 
27 paraplegic patients managed by CIC followed up 
for a mean of 9.9 years. There was no significant dif- 
ference between groups in respect of symptomatic 
UTI, renal stone, degree of bother and overall satis- 
faction. However, there was a significantly increased 
incidence of bladder stones in the SPC group (Level 
of Evidence 2). 


In Nomura et al’s case series of SPC in 118 patients 
with neurogenic bladders (Nomura et al. 2000b) 
common complications were bladder calculi (25%) 
particularly associated with high urinary pH — and 
urethral leakage (10%). Bladder calculi-free rates at 
five and 10 years were 77% and 64% respectively, 
falling to 50% at 20 years. Bladder management and 
risk of bladder stone formation was examined further 
by Ord et al. (Ord, Lunn & Reynard 2003) in a 
retrospective cohort study of 457 spinal cord injured 
patients, controlled for variable follow up by regres- 
sion analysis. Both SPC and urethral catheterization 
were significantly associated with increased risk of 
bladder stone formation compared to intermittent 
catheterization (hazard ratio 10.5; p<0.0005 and 
12.8; p< 0.0005). This increased risk was indepen- 
dent of age, sex, level and degree of injury but stones 
were no more likely to form with SPC than urethral 
catheters (hazard ratio 1.2, p=0.6). 


d) SPC catheter management strategies 


Urinary catheter ‘deflation cuff’ formation can be a 
problem in both SPC and urethral catheterizations 
causing difficulty in removal and great discomfort to 
patients. Evidence suggests deflation cuff formation 
can be a particular problem for all-silicone SPCs and 
a retrospective study of 113 patients cared for by 
community nurses showed that 30% of nurses had 
experienced problems changing catheters in the pre- 
vious 12 months (Evans & Feneley 2000). In vitro 
studies have confirmed increased retention force and 
resistance to withdrawal caused by cuff formation 
and although cuffs can form with other catheter 
materials (eg hydrogel coated-latex) the retention 
force is less than with all-silicone material (Parkin, 
Scanlan, Woolley, Grover, Evans & Feneley 2002). 
Gonzalgo and Walsh (Gonzalgo & Walsh 2003) have 
suggested that slow deflation may increase the pro- 
bability of the silicone balloon returning to its pre- 
inflation shape. Alternatively, reinsertion of 0.5-1ml 
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water is sufficient to fill the catheter inflation lumen 
and eliminate the balloon cuff. Subsequent use of 
lubrication with gentle removal of the catheter was 
well-tolerated by patients and produced virtually no 
trauma. 


e) Cost-benefit 


Few studies have examined the relative cost-benefits 
of SPC and where this has been addressed it is com- 
monly limited to direct costs, such as increased costs 
of surgical insertion with ultrasound guide for neuro- 
pathic bladders, compared to urethral insertion. 
However, this must be balanced by the high levels of 
satisfaction and improved quality of life reported by 
many patients (Sheriff, Foley, McFarlane, Nauth- 
Misir, Craggs & Shah 1998); (Nomura et al. 2000a). 
In a study comparing first and subsequent SPC chan- 
ge in relation to complications and costs (Anderson, 
Walsh, Louey, Meade & Fairbrother 2002), catheter 
change by skilled nurses at home or outpatient clinic 
was shown to be cost-effective, with no increased 
risk to patients. 


J) Summary 


SPC is an appropriate alternative to urethral 
catheterization for many patients following 
appropriate risk assessment (Level of Evidence 
1) 

SPC insertion is a skilled procedure, particularly 
for patients with small neuropathic bladders. 
(Level of Evidence 3) 


Evidence of reduced catheter-associated infection 
short-term SPC is inconclusive and there is no 
evidence of long-term benefit in relation to cathe- 
ter-associated infection compared to urethral 
catheterisation. (Level of Evidence2) 

Patient comfort, quality of life and satisfaction 
with SPC is generally good compared to urethral 
catheters (Level of Evidence 1) 

Evidence for preventing meatal trauma in males 
is good. (Level of Evidence 1) 


g) Recommendations 


If indwelling catheterisation is being conside- 
red, SPC should be considered alongside UC, 
following appropriate risk assessment (Grade 
of Recommendation B). 


SPC insertion should be carried out only by 
appropriately trained and skilled practitioners 
(Grade of Recommendation C). 


5. INTERMITTENT CATHETERISATION 
a) Background 


Advantages of intermittent catheterisation over ind- 
welling catheterisation 


Intermittent catheterisation is the act of passing a 
catheter into the bladder to drain urine via the ure- 
thra, or catheterisable channel into the bladder by 
continent urinary diversions such as a Mitrofanoff 
diversion. The catheter is removed immediately after 
urine drainage. Urine can be drained directly into the 
toilet, into a urinal, a plastic bag or other reservoir. 
The catheter should be kept in place until urine flow 
stops and then be pulled out slowly (with or without 
Valsalva or bladder expression) in order to complete- 
ly empty residual urine. Traditionally intermittent 
catheterisation was done using a sterile technique but 
this was time-consuming and expensive. The intro- 
duction of the clean technique (CIC) revolutionised 
the management of patients with neurogenic blad- 
ders, improving convenience without unacceptable 
increases in infection rate (Lapides et al. 1972). The 
procedure is widely advocated as an effective blad- 
der management strategy which avoids many of the 
risks associated with indwelling catheter. Clean 
(non-sterile) intermittent, self catheterization of the 
bladder (CISC) has been particularly useful in the 
management of neurogenic and non-neurogenic dys- 
function of the lower urinary tract and is nowadays 
considered as the methods of choice for the manage- 
ment of neurogenic bladder dysfunctions (see also 
the chapter on neurogenic bladder). The importance 
of regular bladder drainage has been emphasised by 
Lapides et al. (Lapides et al. 1974) who suggested 
that, as well as providing a reservoir for infection, 
the increased intravesical pressure caused by build 
up of residual urine could reduce the vascular supply 
to the bladder tissue rendering it more susceptible to 
bacterial invasion. Lapides et al. also recognised that 
raised intravesical pressure could also contribute to 
potential damage to the upper urinary tract by back 
pressure and urine reflux. 


It is generally accepted that CIC may be an appro- 
priate technique to teach suitable patients (or a carer 
if this is acceptable to both) if the residual urine is 
100ml or more, although the optimal post-void resi- 
dual indicating the need to start bladder catheteriza- 
tion in neurogenic patients remains to be clarified. 
However, Dromerick & Edwards (Dromerick & 
Edwards 2003) demonstrated, in a case series of stro- 
ke patients, that post-void residual greater than 
150ml is an independent risk factor for the develop- 
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ment of UTI (Dromerick & Edwards 2003) (Level of 
Evidence 2). Clean intermittent self- catheterisation 
(CISC) can be taught to people of all ages, including 
the very elderly and children as young as four years 
old, with parental supervision (Eckstein 1979). 
Carers can also be taught a clean intermittent cathe- 
terisation procedure (CIC) where this is acceptable to 
both patient and carer. Disabilities such as blindness, 
lack of perineal sensation, tremor, mental disability 
and paraplegia do not necessarily preclude indivi- 
duals from mastering the technique if they have suf- 
ficient manual dexterity. Lack of motivation is the 
most common reason for failure. Patients require 
individualised care plans to identify appropriate 
catheterisation frequency, based on assessment of 
their voiding problem through discussion, frequen- 
cy- volume charts and ultrasound bladder scans for 
residual urine. Some need to catheterise several 
times per day, others less frequently. [XXXX cross 
ref to neurological chapter]. Children at school need 
a multi-professional assessment which may include a 
continence advisor, paediatric community nurse or 
school nurses, the child’s consultant, the child and 
parents. With adequate training, suitable facilities 
and supportive teaching staff many children are able 
to carry out CIC themselves either on a toilet or from 
a wheelchair. CIC has been shown to be a viable the- 
rapeutic option for children with a large post-void 
residual urine volume in the absence of any neurolo- 
gical abnormality (Pohl et al. 2002). A literature 
review conducted by Wyndaele (Wyndaele 2002) 
indicated a wide variety of materials and techniques 
used for intermittent catheterisation. The study 
concluded that there was no one best technique or 
material and that choice of both depend greatly on 
the patient’s individual anatomic, social and econo- 
mic status. Table VIII-5 provides some guidance on 
patient education and troubleshooting for CIC. 


Advantages of intermittent over indwelling cathe- 
terisation 


° Greater opportunity to reach own potential in 
terms of self-care and independence.. 


° Less risk of common catheter-associated compli- 
cations. 


° Better protection of upper urinary tract from 
reflux. 


° Reduced need for equipment and appliances eg 
drainage bags. 


° Greater freedom for expression of sexuality. 


° Improved continence is possible between cathete- 
risations. 


Table VUI-5. Intermittent catheterisation 


Patient education & support 


Guidance for common problems 


° Discussion of individual bladder dysfunction and reasons for CIC 


° Personal anatomy and identification of urethral orifice 


° CIC technique — comfortable position, frequency, observation 


e Hygiene 


° Discussion of any psycho-sexual anxieties (body image, 


sexual function etc) 


° Single use v reusable catheters (cleaning, storing, re-use, disposal) 


° Difficulties and what to do 
° Dietary advice and avoidance of constipation 
° Obtaining supplies 


e Follow-up visits and consultations 


An effective intermittent catheter has the following 
characteristics: 


MATERIAL: 
° Soft for comfort. 
° Minimal friction on insertion or removal. 


° Sufficiently firm for easy insertion and mainte- 
nance of lumen patency. 


DESIGN: 


° Smooth surface and edges to catheter eyes to 
avoid tissue trauma on frequent catheterisation. 


° Shaped for easy passage through urethral 
contours. 


° Easy to hold and manipulate for those with limi- 
ted dexterity. 


e Easy to identify correct end for insertion and for 
drainage, for those with visual impairment. 


° Packaged to facilitate quick and efficient use and 
disposal, to limit the impact of frequent catheteri- 
sation on quality of life and time spent on bladder 
care and the impact of temptations to compromise 
on associated hygiene and infection control. 


CATHETER MATERIALS AND SIZES 


Background information on catheter materials, sizes 
and aids to assist catheterisation has been presented 
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e Catheter will not go in at first attempt — relax for a 

while and try again a bit later; lubricate catheter (eg 
dipping in water); if necessary seek professional 
guidance 


° Catheter inserted into vagina by mistake — with 
draw, wash and re-insert 


e Catheter will not come out — leave for a few 
minutes, of patient’s technique relax and try to ‘let go’, 
cough gently and withdraw catheter 


e UTI — report changes in urine (eg blood, sediment, 
smell). Know how to recognise signs of symptomatic 
infection and seek treatment and review of CIC 
technique 


in the introductory section on catheters (see section 
VIII). There is a continuing debate over whether 
catheters designated for single use by manufacturers 
should only be used once or whether ‘single use’ can 
be interpreted as use by a ‘single patient’. Further 
research on the appropriateness of washing and reu- 
sing these catheters for a limited period of time is 
required in order to be able to give clearer guidance 
to patients and practitioners. 


b) Quality of data 


The majority of data on intermittent catheterisation 
relates to catheter-associated infection and catheter 
materials /.coatings. The following sources of data 
were identified: one Cochrane review on ‘catheter 
management policies for management of long-term 
voiding problems in patients with neurogenic blad- 
der’ (Jamison, Maguire & McCann 2004); five RCTs 
on catheter materials/coatings; a variety of (largely) 
cohort or case series studies on clinical effectiveness 
/ complications. The majority of studies on catheter 
coating focus on hydrophilic coated catheters and 
have been conducted on products from one particu- 
lar manufacturer. 


c) Results 
1. CATHETER-ASSOCIATED RISKS AND COMPLICATIONS 


Wyndaele (Wyndaele 2002) examined complications 
of intermittent catheterisation in a recent literature 


review (82 studies). Urinary tract infection was the 
most frequent complication and catheterisation fre- 
quency and the avoidance of bladder over-filling 
were recognised as important prevention measures. 
Prostatitis was an identified risk in men but epididy- 
mitis and urethritis were relatively rare. Trauma from 
catheterisation was noted to occur regularly but las- 
ting effects were more limited. The prevalence of 
urethral strictures and false passages increased with 
longer use of CIC but the study concluded that the 
most important preventative measures are good edu- 
cation of all involved in CIC, good patient com- 
pliance, use of an appropriate catheter material and 
good catheterisation technique. 


2. CATHETER MATERIALS AND TISSUE TRAUMA 


Hydrophilic polymers which can bind lubricating 
liquids have been shown to reduce friction but any 
relationship to catheter-associated infection is less 
clear. Some hydrophilic-coated catheters are still 
reportedly subject to urethral ‘sticking’. This may be 
due to the catheter drying out during catheterisation 
due to the osmotic gradient. Some manufacturers 
have added a salt layer to the catheter surface to 
enhance the osmolality and to equalize it with the 
osmolality of human urine (Waller, Telander & Sul- 
livan 1997). In Waller et al’s cross-over study of two 
different coated catheters it was necessary to use 
saline as a lubricator in place of water to reduce the 
risk of urethral adhesion by one of the catheters. Key 
studies are summarised in Table VIII-6. Catheter 
names are included where they are clearly identified 
in the original publications. No economic evalua- 
tions were identified but Sutherland et al. (Suther- 
land et al. 1996) noted that the Lofric hydrophilic- 
coated catheter was approximately twice as expensi- 
ve as a standard PVC catheter and was only appro- 
ved for single use. These authors questioned whether 
better patient satisfaction and decreased urethral irri- 
tation could justify the greater expense but acknow- 
ledged that for select individuals (particularly those 
with a history of urethral trauma or sphincteric 
spasm) a hydrophilic-coated catheter such as the 
Lofric catheter offered significant advantages. In a 
small scale (27 patients), randomised, cross-over 
study in two centres to compare two coated catheters 
(SpeediCath [Coloplast]) and Lofric [Astra Tech] 
there were no significant differences in performance 
of each catheter butcatheter but the SpeediCath 
demonstrated statisitically significant benefit to 
patients in terms of speed of use, ease of use and the 
concept of water as an integral part of the packaging 
of the catheter permitting easy lubrication (Pascoe & 
Clovis 2001). 
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It has been claimed that the risk of urethral stricture 
formation may be less when hydrophilic coated 
catheters are used. Vaidyanathan et al. (Vaidyana- 
than, Soni, Dundas & Krishnan 1994) studied the 
degree of urethral inflammation by urethral cytology 
in two groups on CIC: one using ordinary PVC 
catheters with lubricant; the other using hydrophilic 
coated catheters. The group using hydrophilic coated 
catheters had significantly less urethral inflamma- 
tion. Waller et al. (Waller et al. 1995) found no extra 
stricture occurring in their patients using hydrophilic 
catheters after a mean follow-up of seven years. 
Although this data suggests some benefit in using 
hydrophilic catheters to minimise stricture formation 
in the long-term there is a need for further compara- 
tive evidence. Hedlund et al. (Hedlund et al. 2001) 
reviewed the literature on CIC (28 studies) and cal- 
led for a prospective, randomized, long-term, multi- 
centre study to address cost-benefit and cost effecti- 
veness. Data on patient characteristics should inclu- 
de age; gender; diagnosis of bladder dysfunction; 
reason for CIC; physical and mental handicap; 
manual dexterity; and previous treatments. Effect 
parameters should include number of catheteriza- 
tions; urinary tract infection (symptomatic or asymp- 
tomatic); early and long-term urethral complications; 
patient satisfaction, preferences; and drop-out rates. 


3. CATHETER-ASSOCIATED INFECTION 


The prevalence of UTIs associated with intermittent 
catheterization varies widely in the literature. This is, 
at least partially, due to the various definitions of 
UTI based on bacteriuria alone (asymptomatic) or 
symptomatic UTI (with or without clearly defined 
criteria); evaluation methods used; different cathete- 
rization techniques; different frequencies of urine 
analysis; the administration or not of prophylactic 
antibiotics; the group of patients studied etc. Baake 
and Vollset (Bakke & Vollset 1993) followed 302 
patients using CIC for a year and found three main 
predictive factors of infection: high mean catheteri- 
sation volume; low frequency of catheterisation; and 
urine leaking in men with neurogenic dysfunction. 
These authors also identified low age in both men 
and women and non-self catheterisation in men as 
predictive factors. Bacteriuria was a risk factor of 
future clinical infection. Bakke et al. (Bakke, 
Digranes & Hoisaeter 1997) re-surveyed 170 of 
these 302 previously studied patients who had been 
performing CIC since 1988. 91% were using the 
low-friction LoFric catheter. The survey included a 
questionnaire and urine culture over a two week per- 
iod. 61% had bacteriuria defined as >= 104 cfu/ml 
and in the preceding two weeks 35% were identified 


(z 

ƏSuopIA+ JO [9AN'T) SAIIIJJO-3S09 S1our oq ABUT 
sigjoyjeo or[rudoipAu-uoN ‘sporsod out} 1Hous 1043 
JID Suisn syustjed o} WOJWIOSSIp OU YIM “Á[əJes 


"SYM ç JOJ dA] JOJOYIVO YLI 
posn syuaiyeg `1219u182 IPAS 


posn aq Aew s1919 DA SHliudoipAu-uou Əsn I[BUIS SLOT ë o) pəozedutoo 6661 
:uorsn]ouoO 'uonoəJur Jo IO “Id}OyIVD IUO pIeMO) ‘BUIPIOSIp 0} 1orid Aep ‘TOJON 
avuad ‘19479479 sy} ZUTpueLĽy uo uorurdo ‘ponod B SIW JEIDAOS POASNAI Jojoyyeo -powy 
‘posn UdYAA LIOJWUODSIP “OTD Jo Aouonbory JOYS L 1oJ QJ ƏAd OYydoupAy-uou ‘atqesodsip pue 
JOJ SANOIS UIDMJOQ SOUSIOFJIP JUVITJIUSIS ON | Suruuroj:od sjuəned TE=N JO |ern IOAO-SSOID postwopuey IYA 
(£ 9OUSPIAT JO JpA9 T) 
‘JSOO 10} 1eəJ pue uonejndruew Jo AyNoyJIp 
‘TOJOYIVI IY} LIQNI 0} 197M JO Əsn pue SIÁ p/-6] ƏSuu1 Jojayyeo 
AYTIQRIIVAR 0} pTI ATUTEU OIOM Postel sənssI əy ‘sun Suo & poyeoo-orrydorpAy uonony 
OATIVSON “JOYSIY ATJUBOTJIUSIS SEM MOTOLISTIES | 107 DID IOF S197929 MOT 0} S19}OYJVO [euonuo Auoo 
Juəonud `19)9U189 UOTO MOJ OY} YIM Juonbolj IguonuoAuoo wo posueyo syuoned | (0007 ‘Te 1° 
SSO] 3JSA SUIPSTG [eIYJOIN pue syan | sSursn sjuəncd IEW 6f=N ‘SITIOS ase | IPLPUÁM) 
S3Á9 aseureip 
ou uA mq 
`pəpuəurtuooəi S199419 Áyejowso HI X II SEA ¥ AI 
usru :uorsnjouoo ‘s949 ogeurwap JO əoouəsqe SUI}LOD JLS 
IO douasald YIM pALTOSSL UONI [BAOWIOI oupoyeooun JII 
JO gung. [LIYIOIN ut S9OUDIOJJIP JULITJIUSIS poje09-}]es JI soho 
ON ‘sdajoyes ApITRTOUISO YSIY 1oJ Uny III Ə38vureip MOY” JO Ym pue 
TEAOWII JAMO] ÁTJJUEOUTUSIS SEM YL SIAMI ou—Jonuoo [| “(Aqyrie|ourso moj pue Ayrrejowso 
Áyjejouso MO] uey} eunen [eIYJOIN sso] SACS ‘sdnois usr) 194g] IBS moyym pue 
SIQI AP]TVTOUISO YSIF{ `əleos |eor8o[olsru ç olur pozrwopueI | YIM s1349 poyeod orTydorpAy | 0007 “Te 1° 
yurod + e uo payenyead Amfur [eryJoIN Jo 90139] syiqqei ST Jo uostedwiod - Jopow pewny | uərspun'7 
s)[nso27+ syoolqns JO Ə91m9meN syoolqns oN usIsoq Apms 


JID 40f s491911JD2 pə]D02 uou a pəJD02 Suuupduo2 SPMS `9-JJIIA 21901 


220 


(£ sousplAg 

JO 949) ‘agod Ayoyzes 1949q e šSunsəssns 
pumygurəogu pue SJUNOD [[99 eII poseo1oəop 
pue(g00'0=d) etntrə)əogq ongtuojdusÁse 
“(970 0=d) uonoəjguir pe AeULIN Jo Əəouəpiour 


(IOS) 


postwmopurs-uoN 

`suonpor|duuoo Jo əouoprour 
[e1240 pue uonogysyes yuoned 
Əururə1op 0} 197949 oTPTYdoIpAY 
uou poyeotiqny-oid A (949 ə[Surs 


sso] AUBdTJIUSIS osje sem 2134, `(ç 10000 `0=d) syuoned poinfur pue dy pos e ym 13349 100Z 
194514 AURSTJIUSIS sem (ASN Jo 11oJtuoo pue p109 yeurds ə]getuəj onsejd prepueys) 1039389 uo o N “Te 49 
ased) 199419 poyeoriqny-sid Jo uorurdo syuoned T pue o[eur pI 9I=N oY} JO uosuredutoo IOAO-SsOID | ruojupguutIO 
(Z NOUDPIAW yoo 
JO PAT) ‘Surlseyoed 19942 OY} JO Jed syug< I 103 Poissy 1994 æJ [L 
]e1s9jUT ug se 1942m Jo 1dəouo2o pue ‘osn Jo paads Joy Aep e 99141 easy] ongoT pue [iserdojop] 1007 
ISN JO ƏSL UT ]JƏuəq Jugeogru8strs YJeDIpaads | < QJ surumojiod {je yegtpsadg Jo saquas omy “SIAO[O 
mq Əocugurojiod ur SOOUDIOJJIP JUeOUIUSIS ON soje} pue soyey| LT=N | UHT[@Ln 1940-ss019 ‘posrwopuey | pue ooosed 
(Z ƏouəptAq Jo Joao) (100 0>d) 
DIOU YOT}S 0} PUNOJ IOM YOIYM ,ANTIIS, Jopio Wwopuel 
pue .yyeoenby, oy} pue omy soy] Us0M10q p UI s1999 pəo]eoo-oriiudoipáu 
SOOUOIOJJIP JUVSTFIUSIS IOM MML '(ç0'0<d) O10 JUDIOFJIP p JO YLI PASA 
Appeorse;T, pue ,d1JO'T, UI9MI9Q [RAOWIOI uo wood oym uour yoofqns yəy ‘Apnys oAneseduos 1007 
SUIYOYS, JO SZULI Ul SADUDIIJJIP JUVIIJIUSIS ON poseq-Ayunwwop uou [9 pəsruiopuei oanoodsosId | “Te Jo Japey 
(dno13 |onuoo 
wo ç pue dnois 
(I d0UdPIA JO |ƏAƏ7T ) IWI UOTDOJUT [BOTUTTS LJO WOJ ISO] 
Jo euntəo]ogeq “eináÁd srdossororu ut sdnois g) e yu zI 
UDdOMJOG SOOUDIIIJJIP JUVITJIUSIS OU IIM NIL, oY} p919|duuoo 6p 
‘(p70 =d A Z[0`0=d) s[onuoo ut jou )nq dnog ‘dnog £007 
OLJOT ur əourjəseq WOI 9I [LAN Ul 9seƏ1oəp JID wod oym Jod [¢ ‘79 =U | OID 10} 13949 oNseyd psepurys U 29 
WURITJIUSIS `(/ 20 `0=d) s|oTnuoo 0} pasedwos | siəppelq d1uaso.mou (səlis A Jojoyyed papo? atjrydospAy | “pacuÁe]q 
pumguəu ssoy ATueogrustis :dno:8 ouo YIM Soe ç) əƏnuəo-n[n]pi OT Jo LOY SAno5dsoiq “oude A 
snsoy s)oə[qns Jo əmeN s)oə[qns oN uSrsoq Apms 


JID 40f ssajayjna paqvor uou 4 paywod Suravduos SPMS `9-IIIA 21901 


221 


(PISI A ppg uerpeu) 
Josuoy ÁTjueourusis 


JOJ DID posn 
pey dnoss StJoT 
`UOD8ZI1919U]69 JO 
ÁAouonbəs ‘stsouserp 
‘Aydvisourop 
(ç 90UDPIAW JO [9A0T) uo sdnoi3 
(1000°0>4) S107] YM | uəəAjəq sə3uƏ:Əjjip 
Ssoy AJURSTJIUSIS SEM (BOTS [BIYIOIN ut sfo JUBOIJIUSIS ON ASojoOVAD [eIYIOIN t661 
[erpouytde:sydrourAjod) uongzijo1ouleo [eon ‘SIO Sururuojiod uo (TI dno) ongo A (I dnoip) “Te p ue 
poywodal 0} ssuodsos Lroyewwweyur eyn syuorned JOS If€=N Joyoyyeo DAd JO uosuedwop | yyeueApte A 
(Z 9dUdPIAY JO |ƏAƏ T) SNS 
oy} urejdxo ABUT sry} DADTTAQ siouinv 
`(SSHAGuOUI006) uəooAuoO/(peO!Se uey 124314 
X QT SBM SLOT JO I9ÁV] ONO Jo Áyjejowso Ajrep 991M} 19]əurourpuÁp 
“Ajoatoodsad (s}d 6) sown Zy A (sid 7) POI JO} posn sem Aq poinsvoul 1939489 JO [BAOWI 
səum ç poyiodar wnyoyydo perin 0} Supjons addy 13942 uotq SULINP 99107 uonouj |Eurrxe]A] L661 
(N LT'T/8E'T A N F8'0/L8'0) UoAUOD/WJEDISeT Jes Sursinu Aq ‘OID 10} ssojoyyeo orftydospAy | eating 3? 
A OLIJO'] 10} JOMOT ATJUVOTJIUSTS IIJVO | SVM UOLS pernIrowwo om} oredwos ‘Jopueyo L 
Jo [RAO] SULINP 99107 uonorJ JEWXEN ‘sjuoned [OS ALW pI=N 0} IDAO-SSO1O posTUOpueYy IAM. 
(I ƏəƏuəptAq JO 9AT) 9661 
(s0'0>d) Woyut0D uonsosur pue Ərrguuonsənb pue syooM | YLIOAIN 
(ç0`0>d) əouəruəAuoo 107 194314 ApueoyrugIs 9 Anois ]JonuoƏ | g x10% stsATeUTIN Aoo M pyw | 2? wyseg 
pogue sem 192W SLOT '(ç0`0>d) IOT JID Sururojiod LI dnois Sto T onsejd prepurys A 1994W ‘ues0y 
YIM JOMOT ATJUBSTFIUSIS SEM LIINVUIALYOIOT| paos skhog çç=N | pawos orrydoipAy orgoTJo LOY | <pueproying 
sy[nsoy syoofqns Jo ainjeN syoofqns ON usISOq Apnis 


JID 40f s4ajayywa p2əJD02 UOU 4 payvos Sunupduto2 saipnis `9-JIIA 21981 


222 


of having some sign of a clinical UTI. This was 
significantly higher in women (40%) than men 
(12.5%). Patients reporting a symptomatic infection 
had a higher mean residual volume of 432 ml com- 
pared to 353 ml in those without symptoms. The dif- 
ference was significant only in women. Patients with 
a frequency of <= 3/day catheters were less likely to 
have sterile urine but this only reached statistical 
significance in men (Level of Evidence 2). 


Biering-Sorensen et al. (Biering-Sorensen et al. 
1999) studied 77 SCI patients on CIC after five years 
and found that 81% had been treated for at least one 
UTI, 22% had two-three UTIs/year and 12% had 
four or more/year. The technique of IC used does not 
seem to be a risk factor and Penders et al. (Penders 
et al. 2003) have found that, despite different cathe- 
terization techniques used, the number of episodes of 
clinically significant nosocomial urinary infections 
is not different and the mean species turnover is the 
same (Level of Evidence 2). 


4. URETHRAL STRICTURES AND OTHER COMPLICATIONS 


Long-term follow-ups have shown that complica- 
tions associated with CIC can occur, the most com- 
mon being recurrent UTIs and urethral trauma (Wyn- 
daele & Maes 1990); (Perrouin-Verbe et al. 1995). 
Urethral bleeding is frequently seen in new patients 
and occurs regularly in one third on a long-term basis 
(Webb, Lawson & Neal 1990). Trauma of the urethra 
- especially in men - can cause false passage. In neu- 
rogenic patients on CIC, urethral trauma with false 
passages has been treated effectively with six weeks 
indwelling catheter use and five days antibiotics 
(Michielsen & Wyndaele 1999) (Level of Evidence 
3). The false passages disappeared on cystoscopy 
and CIC could be restarted. 


Perruoin-Verbe et al. (Perrouin-Verbe, Labat, 
Richard, Mauduyt de la Greve, Buzelin & Mathe 
1995) evaluated the overall incidence of complica- 
tions of CIC in a population of 159 SCI patients. The 
rate of lower urinary tract infection was 28% and 
bacteriuria was 60%. Chronic pylonephritis was 
never observed but the rate of epidymitis was 10% 
and urethral stricture was 5.3%. These two compli- 
cations increased with the number of years of perfor- 
ming CIC. The authors also showed that patients 
who developed strictures had a slightly higher cathe- 
terization rate than those who did not. The incidence 
of urethral strictures increases with a longer follow- 
up and is also increased in men who have previously 
used an indwelling urethral catheter. Wyndaele and 
Maes (Wyndaele & Maes 1990) followed 75 patients 
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on CIC for a mean period of 7 years with a maximum 
of 12 years, the majority using CIC for neurogenic 
bladder. They found 11 urethral complications in 15 
patients - mostly male - some of which were recur- 
rent. Most events occurred after five years of CIC. 
Giinther & Clark (Gunther & Clark 2000) presented 
results of a study of 230 men on CIC. In those who 
had also used an indwelling urethral catheter at some 
time there were urethral changes in 26.9% (3.7% 
strictures). In men using CIC who had no history of 
indwelling catheter the prevalence of urethral 
changes was 16.9% (no strictures). 


Formation of bladder stones has also been found to 
be associated with long-term use of CIC (Chen, 
Devivo & Lloyd 2001) (Level of Evidence 2). Bar- 
roso et al. (Barroso et al. 2000) reported an increased 
risk of developing bladder calculi in children perfor- 
ming CIC based on the records of 403 children. 
Stones were diagnosed in 28 patients. The incidence 
was slightly higher in those with a Mitrofanoff 
conduit but was not influenced by bladder augmen- 
tation (Level of Evidence 3). 


5. CATHETER MANAGEMENT STRATEGY AND CATHE- 
TERISATION TECHNIQUE 


Many studies have demonstrated the safety of CIC 
compared to sterile intermittent catheterisation for 
patients performing their own care. CIC in a hospital 
setting is less well established but has been proposed 
as an option worthy of consideration and further 
researched by King et al. (King et al. 1992) and Prie- 
to-Fingerhut et al. (Prieto-Fingerhut, Banovac & 
Lynne 1997). King et al. studied 46 hospitalized SCI 
patients not receiving prophylactic antibiotics and 
undergoing intermittent catheterisation. Patients 
were randomized to either clean (use of sterile new 
catheter at the beginning of each day) or sterile 
groups of equal size. Catheterizations were perfor- 
med at least six-hourly. Infection was defined as >= 
105 cfu/ml, or >=104 cfu/ml and fever >=100°F. 
Overall results showed that 28 patients (60.9%) 
developed significant bacteriuria. The method of 
catheterization did not influence development of 
bacteriuria (p=0.55) or symptomatic UTI (p=0.7). 
King et al. concluded that the data support the use of 
clean intermittent catheterization under the condi- 
tions used in the study, including the use of a sterile 
catheter each day and careful monitoring of infection 
and technique (Level of Evidence 2). Prieto-Finge- 
rhut et al. (Prieto-Fingerhut, Banovac & Lynne 1997) 
conducted a prospective RCT and cost-benefit analy- 
sis on the effect of sterile and non- sterile intermit- 
tent catheterisation on the incidence of urinary tract 


infection (based on analysis of weekly urine 
samples) in 29 patients after SCI. They found a UTI 
incidence of 28.6% in the sterile intermittent cathe- 
terisation group compared to 42.4% incidence in the 
non-sterile group. This difference was not statistical- 
ly significant although the study is limited by its 
sample size. The cost of antibiotic use for the sterile 
group was only 43 % of the cost for those in the non- 
sterile group. However the cost of the sterile IC kits 
was 371% of the cost of the kits used by the non ste- 
rile group bringing the total cost of the sterile pro- 
gram to 277% of the non-sterile program. The 
authors conclude that determination of more precise 
comparison of cost-effectivenss of sterile versus 
non-sterile intermittent catheterization should inclu- 
de consideration of other factors related to treating 
UTIs such as requirement for more intensive nursing 
care, and days lost from rehabilitative therapy, which 
are less easily measured (Level of Evidence 2). 


Schlager et al. (Schlager, Clark & Anderson 2001) 
compared the use of a single-use sterile catheter for 
each void with reuse of a cleaned catheter for 5 voids 
prior to discarding. In a cross-over study with 10 
children with neurogenic bladders in which each 
catheter regime was tested for a four month period 
the frequency of bacteriuria was no different and 
remained at 75%. Two patients in each group deve- 
loped symptomatic UTIs (Level of Evidence 2). 


An alternative design approach has used a urethral 
introducer tip that protects the catheter from conta- 
mination of the first 1.5cm of the urethra. This sys- 
tem (O’Neil catheter) includes a plastic sheath with 
prelubricated plastic sleeve. Bennett et al. compared 
the O’Neil catheter with introducer to one without 
and found a significant decrease in symptomatic uri- 
nary tract infection in SCI patients (Bennett et al. 
1997). Retrospective reviews have suggested the 
O’Neil catheter results in a decrease in infection in 
hospitalized patients. 


6. CATHETER CLEANING FOR RE-USE 


Catheters are often reused many times, up to weeks 
and months. Methods of cleaning or re-sterilising 
include soaking in a variety of antiseptic solutions or 
boiling water or microwave sterilisation. Kurtz et al. 
(Kurtz, Van Zandt & Burns 1995) compared three 
home cleaning methods used by patients performing 
CIC and found all of the following to be effective: 
0.6% hydrogen peroxide; bleach in a 1:4 solution 
with tap water; and betadine in a 1:2 solution with 
tap water. None of the cleaned catheters showed 
detectable bacterial growth for 48 hours after the 
cleaning procedure was performed (Level of Eviden- 
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ce 4). Lavallee et al. (Lavallee et al. 1995) also com- 
pared the effectiveness of hydrogen peroxide, vine- 
gar, dishwashing detergent, and tap water alone to 
clean catheters contaminated with Pseudomonas 
aeruginosa and Escherichia coli. They also examined 
the effect of immediate rinsing and drying before 
cleaning. Results indicated that rinsing and drying 
immediately after use was the most effective at redu- 
cing bacteria to near zero (Level of Evidence 4). 
Microwave sterilization has been advocated by 
some, but has not been adequately evaluated. 


A study by Sherbondy et al. (Sherbondy et al. 2002) 
showed that even where standardized instructions 
(both verbal and written) were provided, microwave 
sterilization techniques by patients performing CIC 
varied considerably. Many patients surveyed did not 
follow the study instructions recommending sterili- 
zing used catheters on a daily basis, cleaning with 
soap and water and air drying before inserting into a 
microwave oven on a paper towel. Microwaving on 
high for six minutes on a rotation table was recom- 
mended together with a heat sink (one cup of water 
in a microwave safe container be placed in the 
microwave to absorb extra heat). Catheter melting 
was reported by 63% and was significantly associa- 
ted with the absence of a rotation table. 


7. COMPARISONS BETWEEN INTERMITTENT AND IND- 
WELLING CATHETERISATION 


A systematic review of risk factors for UTI in adults 
with spinal cord dysfunction was published by She- 
kelle et al. (Shekelle et al. 1999). Twenty two studies 
met the inclusion criteria for evaluation but the 
authors noted that many had important methodologi- 
cal deficiencies. They found two studies that provide 
evidence supporting increased bladder residual volu- 
me as a risk factor. Patients on intermittent catheteri- 
sation had fewer infections than those with indwel- 
ling catheters. 


They found conflicting evidence over the value of 
sterile or “non touch” catheter techniques compared 
with CIC. Shekelle et al. reported there was insuffi- 
cient evidence to assess risk due to psychological, 
behavioural and hygiene factors, sex, level of func- 
tion and time since injury. 


In the study by Gunther and Clark (Gunther & Clark 
2000) (reported above) the results of 230 men on 
CIC were also compared with those of 311 men not 
using CIC. Of those with a history of using an ind- 
welling catheter the prevalence of urethral changes 
was 25.4% (2.5% strictures). This was similar to the 
prevalence in those using CIC with a previous histo- 


ry of indwelling catheter use. In those with no histo- 
ry of indwelling catheter the prevalence of urethral 
changes was 17.9% (1.5% strictures) and this was 
also similar to the CIC group with no history of ind- 
welling catheter. This study suggests that an indwel- 
ling catheter has a greater influence on urethral 
changes and stricture than CIC (Level of Evidence 
3). 


Patel et al. (Patel, Watts & Grant 2001) examined the 
outcomes of different forms of urinary drainage for 
men with acute urinary retention. After a short period 
of indwelling urinary catheterization patients were 
taught to use CIC (34 men). Patients who failed this 
were re-catheterised and taught to manage a valve or 
failing this a leg bag (16 men) and then discharged 
home. The CIC group had a higher rate of sponta- 
neous voiding (56% v 25%) and a lower incidence of 
UTI (32% v 75%). At TURP 20% in the CIC group 
had a UTI compared to 69% in the indwelling cathe- 
ter group. Patients using CIC preferred it and had 
fewer complications. The authors concluded that 
CIC was well accepted by those patients who were 
able to manage the technique, resulted in fewer UTIs 
and should be considered in patients presenting with 
acute retention. 


d) Summary 


CIC is the optimum method of urinary drainage in 
patients with neurogenic bladder dysfunction and 
others with problems of bladder emptying. It can be 
taught to patients of all ages who have sufficient 
manual dexterity and motivation to manage the tech- 
nique. The most common reason for failure is lack of 
motivation. Urinary tract infection is the most fre- 
quent complication and the most important preventa- 
tive measures for all complications are good educa- 
tion of all involved in CIC management, good 
patient compliance, use of an appropriate catheter 
material and good catheterisation technique. 


Hydrophilic-coated catheters confer benefits in 
terms of comfort and minimised tissue trauma com- 
pared to non-coated catheters (Level of Evidence 
2/3) but evidence of benefit in relation to urinary 
tract infection is less clear. CIC has been shown to 
have benefits over indwelling catheterisation: 


° Less urethral inflammation (measured by cytolo- 
gy) than urethral indwelling catheterisation. 
(Level of Evidence 2/3) 


° Lower incidence of bladder stones than indwel- 
ling catheterisation. ( Level of Evidence 2) 
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e) Recommendations 


Clean intermittent catheterisation (CIC) is a 
treatment of choice for those with ongoing 
bladder emptying problems and residual urine 
> 100ml (Grade of Recommendation A). 


Technique can be taught to all ages. Appropria- 
te education and ongoing support are needed 
(Grade of Recommendation C/D). 


° An external lubricant or lubricant-coated cathe- 
ter is recommended to minimise urethral trau- 
ma (Grade of Recommendation B). 


Frequency of catheterisation needs to be based 
on individual need, to prevent over-filling of 
bladder (Grade of Recommendation C). 


6. CATHETER VALVES 
a) Background 


Catheter valves can provide a discreet alternative to 
conventional urine drainage bags and offer potential 
for maintenance of bladder tone and capacity for 
appropriate patients. The valve is a small device 
connected to the catheter outlet in place of a bag. 
Closure and opening the valve allows bladder filling 
and intermittent drainage rather continuous drainage 
into a bag. Valves are available in a variety of desi- 
gns (Fig VIII-10) ranging from simple inexpensive 
types (less than £2 each) used for up to a week, to 
more expensive, complex, forms which last longer 
and which may permit one handed action (around 
£19 each). Most valve designs can be attached to a 
drainage bag at night to allow free drainage while the 
patient sleeps. A spigot is not a suitable alternative to 
a valve since it must be removed from the catheter to 
allow drainage thereby breaking the “closed system’. 
Patients must be able to manipulate the valve mecha- 


—— ‘pull open’ 


Catheter valve opened by pull/push mechanism 


| 


Figure VIII-10. Example catheter valves. 


nism and empty the bladder regularly to avoid over- 
filling, with accompanying risks of back pressure on 
the upper urinary tract. Valves are generally inappro- 
priate for patients with poor manual dexterity, poor 
bladder capacity, detrusor overactivity, ureteric 
reflux, renal impairment or cognitive impairment. 


b) Quality of data 


There is relatively little research-based literature on 
catheter valves with much of the evidence supporting 
beneficial effects derived from the level of expert 
opinion. Concerns over possible increased risk of 
infection associated with valves have not been reali- 
sed although there is a paucity of research in this 
area. The flushing mechanism resulting from bladder 
filling and emptying may be expected to contribute 
to reduction in problems of encrustation and blocka- 
ge but, again, research evidence is lacking. There is 
stronger evidence of benefits in terms of patient 
comfort and independence since this is a common 
finding in most studies. Five studies comparing a 
catheter valve with standard drainage (leg bag) were 
identified. Three (Woods, McCreanor & Aitchison 
1999); (Rowley et al. 1995); (German et al. 1997) 
were cross-over designs (with 28, 16 and 18 subjects 
respectively) (Level of Evidence 3) and two 
(Lewington et al. 1989); (Wilson, Sandhu & Kaisary 
1997) randomized their sample of 100 subjects to 
either catheter valve or standard drainage (Level of 
Evidence 2). 


c) Results 


None of the studies identified any significant diffe- 
rence in urinary tract infection and a majority found 
a high level of preference or acceptability of catheter 
valves (>72%). There were no differences in repor- 
ted incidence of bladder spasms or discomfort; 
however, there was a higher incidence of nocturnal 
frequency and episodes of bypassing with valves. It 
was suggested that a combination of a valve during 
the day and free drainage at night through an open 
valve connected to a drainage bag could be an appro- 
priate management strategy. 


In Woods et al’s small scale study (Woods, McCrea- 
nor & Aitchison 1999) 28 patients from two dia- 
gnostic groups (bladder outflow obstruction secon- 
dary to prostatic disease, n=16; or neurogenic dys- 
function, n=12) completed eight weeeks in the trial 
with conventional catheter drainage before being 
randomised to drainage with one of two different 
valves, either Uroflow (Simcare) or Flip-flo (Bard). 
Patients’ ages ranged from 36-81 years with a mean 
of 73 years. There is no indication whether patients 
were on free-drainage overnight. There was a drop 
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out rate of close to 30% during the valve phase of the 
trial with 50% of these being neurogenic patients 
experiencing bypassing. There were no significant 
differences between patient preferences, quality of 
life (Nottingham Health Profile) or adverse-event 
scores. The authors concluded that the concept of a 
trial comparing valves with conventional drainage 
may be flawed since patients with catheters need to 
be considered as individuals and, instead of compa- 
ring drainage systems to find which is ‘best’, it will 
always be important to find what is most suitable for 
each individual. 


Several studies have evaluated a single valve design 
(Doherty 1999); (Addison 1999) but only one has 
compared a broad range of valve designs (Fader et al. 
1997). Fader et al. undertook a comparative evalua- 
tion of the seven catheter valves available on the UK 
market in 1996. Each valve type was tested for one 
week by between 19 and 36 subjects, followed by 
completion of a product evaluation questionnaire. 
Performance scores (and costs) varied widely bet- 
ween products but critical characteristics were: being 
easy to manipulate, leak-free, and inconspicuous. 
The authors concluded that prescribers need to be 
aware of the strengths and limitations of different 
valves for appropriate product selection. (Level of 
Evidence 3). 


d) Summary 


Catheter valves provide a well-accepted system 
of bladder emptying for suitable patients who 
are able to manipulate the valve mechanism 
and empty the bladder regularly to avoid over- 
filling (Level of Evidence 2). 


There is no evidence of increased risk of urina- 
ry tract infection with valves compared to 
conventional drainage systems (Level of Evi- 
dence 2). 


Valves may promote maintenance of bladder 
tone and capacity (Level of Evidence 4). 


e) Recommendations 


° A catheter valve can provide an effective 
means of catheter drainage following appro- 
priate patient assessment (Grade of Recom- 
mendation B). 


A combination of a valve during the day and 
free drainage at night through an open valve 
connected to a drainage bag could be an appro- 
priate management strategy (Grade of Recom- 
mendation D). 


7. QUALITY OF LIFE FOR PEOPLE WITH IND- 
WELLING CATHETERS 


Incontinence in catheter users is often related to neu- 
rogenic bladder and urinary retention, and use of an 
indwelling catheter is often a last choice after having 
tried condom, intermittent self catheterization, and 
other voiding treatments. Quality of life for people 
with indwelling urinary catheters has not been ade- 
quately studied. Only one RCT and one Cochrane 
Review were found that relate to the topic; the other 
studies provided Level 4 evidence from case series 
reports. Most research was qualitative or descriptive, 
aimed at understanding the nature of catheter-related 
issues and patient concerns. There is an over-abun- 
dance of clinical articles with expert opinion being 
the dominant form; these were not reviewed. 


a) Quality of data 


There is one RCT (Roe 1990b); Level of Evidence 1- 
2); one Cochrane review (Jamison, Maguire & 
McCann 2004) - Level of evidence 1); three case 
series reports focusing on people with indwelling 
catheters (Fraczyk, Godfrey & Feneley 2003); 
(Saint, Lipsky, Baker, McDonald & Ossenkop 1999); 
(Wilde 2002a; Wilde 2002b), (Wilde 2003a; Wilde 
2003b)- Level of evidence 4); and five case series 
reports including people with catheters (Jakobsson, 
Hallberg & Loven 2000); (Pateman & Johnson 
2000); (Roe & May 1999); (Seymour 1998); (Zom- 
mick et al. 2003)(Level of Evidence 4). 


b) Results 


Only one Cochrane review was found that related to 
quality of life in people with neurogenic bladder. 
This review compared different forms of catheters 
(indwelling and external (ie sheath / condom devi- 
ce)) to alternative management approaches. Out of 
400 studies reviewed, no trials met the inclusion cri- 
teria of either randomized or quasi-randomized 
controlled trials. (Jamison, Maguire & McCann 
2004) (Level of Evidence 1). 


In the only RCT, an older study by Roe (Roe 1990a) 
with 45 people showed that an educational booklet 
for catheter wearers significantly improved know- 
ledge and acceptance of the catheter. Though the 
implications for this type of intervention are positive, 
the study has not been replicated, and the sample was 
small (Level of Evidence 1-2) 


There are no instruments measuring quality of life in 
people with urinary catheters. Research reports in 
people with long-term catheters have identified 
issues related to sexuality, shame and stigma, embar- 
rassment, loss of control of bodily function, remin- 
ders of illness/mortality, and the inconvenience and 
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worries of catheter-related problems. Yet catheter 
users also acknowledge its benefits of freedom from 
wetness, convenience, and its utility in promoting 
urine drainage. Some studies of incontinence include 
catheter wearers; most do not. Moreover, reports 
focused on incontinence that do include individuals 
with catheters may not adequately describe the 
sample with respect to the device, thus confounding 
interpretations. 


The following topics were found addressing QoL in 
indirect or partial ways for populations with indwel- 
ling catheters: 1) drainage bag and impact on daily 
life (Fraczyk, Godfrey & Feneley 2003); 2) role of 
education on acceptance of the catheter (Roe 1990a); 
3) men’s and their nurses preferences for condom or 
indwelling catheters (Saint, Lipsky, Baker, McDo- 
nald & Ossenkop 1999); 4) lived experience of long- 
term urinary catheterization (Wilde 2002a ; Wilde 
2002b;Wilde 2003a; Wilde 2003b). Studies which 
included some subjects with catheters and some 
without catheters were related to 1) prostate cancer 
(Jakobsson, Hallberg & Loven 2000); 2) prostatecto- 
my for BPH (Pateman & Johnson 2000); 3) inconti- 
nence and sexuality (Roe & May 1999); 4) rehabili- 
tation and incontinence (Seymour 1998); and 5) 
lower urinary tract reconstruction in cervical spinal 
cord injury patients (Zommick, Simoneau, Skinner 
& Ginsberg 2003) (Level of Evidence 4). 


In a phenomenological study of the lived experience 
of 14 long-term catheter wearers, Wilde (Wilde 
2002b) used the metaphor of flowing water to cha- 
racterize the lived experience with a long-term uri- 
nary catheter. This study did not address QoL in a 
direct way, but study participants talked about issues 
that mattered to them in describing their experiences, 
many of which had a direct impact on QoL. People 
talked about the force of urine flow, the weight of the 
urine bag, and the sound of urine sloshing around in 
the bag. They spoke of how they learned to pay 
attention to urine flow to prevent urine accidents, 
and though feeling vulnerable because of disruptions 
that it could cause, they also acknowledged that kee- 
ping urine flowing was critical to their well being. 
Living with the catheter was described also as a 
swing back and forth between stigma when it contri- 
buted to embarrassment or shame and acceptance 
when it was working right and did not cause pro- 
blems. The catheter became a source of embarrass- 
ment during catheter changes, bag emptying, and 
when it leaked or spilled in public (Wilde 2003a). 
People used planning and great care when going out 
(e.g., mapping out the toilets) to prevent urine acci- 
dents (Wilde 2002b). They were bothered also by 
their lack of bodily control, the monotonous care, 


and how it was a reminder of their condition and 
mortality. Leaking, blocking, and urinary tract infec- 
tion were persistent problems that interfered with 
daily activities. (Wilde 2002a), (Wilde 2003b) (Level 
of Evidence 4). Acceptance and non-acceptance of 
illness was also one of the major themes in a study 
by Jakobsson et al. (Jakobsson, Hallberg & Loven 
2000) of experiences of men with prostate cancer, 
many of whom were treated with a urinary catheter. 
The study focused on issues of micturation, treat- 
ment with an indwelling catheter, and sexual life. 
The catheter contributed to feelings of shame, excess 
hospital visits for complications, and with other 
treatments for cancer, an end to sexual activity 
(Level of Evidence 4). 


Issues related to sexuality were dominant in several 
studies. Using a catheter compounded changes in 
sexual life caused by illness or injury (Seymour 
1998); (Wilde 2003a). Embarrassment was also a 
common experience stemming from exposure to the 
opposite sex, the visibility of the urine bag, and 
unpredictability of urine accidents (Pateman & John- 
son 2000); (Seymour 1998); (Wilde 2002a) (Wilde 
2003a). Male-female sensitivities during catheter 
insertion by a person of the opposite sex were noted 
also in men (Pateman & Johnson 2000) and in both 
sexes (Wilde 2003a). In addition, care providers did 
not seem to give enough information about sexuality 
and how to adapt to a catheter, and many catheter 
users said they needed this information (Wilde 
2003a) (Level of Evidence 4). 


Complications of autonomic dysreflexia (AD) for 
people with spinal cord injury had an impact on qua- 
lity of life. In a qualitative study of incontinence and 
sexuality by Roe and May (Roe & May 1999), a man 
was traumatized by negative attitudes of others who 
thought he was perverted because he needed help 
disentangling twisted drainage tubing to try to pre- 
vent AD from blocked urine flow. In Wilde’s study 
(2002b), several people complained that care provi- 
ders did not know much about AD and often dismis- 
sed their anxiety and concerns (Wilde 2002a). 


Studies have also examined quality of life issues 
related to practical aspects of living with the catheter. 
In a pilot study of patient preferences for urine bag 
placement using a mailed questionnaire (n=59), 
almost 25% said that wearing a bag had a negative 
affect on everyday living (Fraczyk, Godfrey & Fene- 
ley 2003). Concealing the bag was preferred by 89% 
and, surprisingly, some people wanted their bags pla- 
ced differently than they currently were positioned 
(Level of Evidence 4). 
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Quality of life was addressed in a study of male 
patients (n=104) and their nurses (n=99) in which 
preferences were compared for indwelling catheters 
and sheaths. Among users, sheaths were considered 
less painful / more comfortable and they interfered 
less with activity. Nurses, though acknowledging 
that sheaths fell off more and took more of their time, 
also thought that condom catheters were easier for 
their patients and more comfortable (Saint, Lipsky, 
Baker, McDonald & Ossenkop 1999). One study 
suggested that surgery for people with cervical SCI 
may be an alternative for people with indwelling 
catheters, and it may improve their quality of life. In 
a study of long-term outcomes for people with cervi- 
cal SCI who went through lower urinary tract recons- 
truction, satisfaction was reported as very positive 
postoperatively in 76% of the sample of 28 indivi- 
duals, and 80% reported improved quality of life. 
Twenty of 21 were then able to manage with inter- 
mittent catheterization (self or a family member) 
(Zommick, Simoneau, Skinner & Ginsberg 2003) 
(Level of Evidence 4). 


c) Summary 


Quality of life for people with urinary catheters 
has not been studied adequately (no RCTs or 
Cochrane reviews). Limited reports of descriptive 
and qualitative research (Level of Evidence 4) 
suggest that major QoL issues involve stigma 
related to exposure and urine accidents, sexuality, 
and acceptance / non-acceptance of the catheter. 
Other concerns include disruptions in daily activi- 
ties because of catheter problems (e.g., blocking, 
leaking, UTI, dislodgement), catheter associated 
discomfort, and a lack of knowledge in caregivers 
(professional and lay) of autonomic dysreflexia in 
those with SCI. 


d) Recommendations 


Quality of life measures need to be developed for 
this population of people who may have different 
needs than others with incontinence. Existing qua- 
lity of life instruments for incontinence might be 
modified using findings from qualitative and des- 
criptive research with catheter users. Studies of 
incontinent people that include catheter users 
should present data in ways that give the reader 
information about this sub-population. Roe’s study 
(Roe 1990a) showing that education can enhance 
acceptance of the catheter may be a suitable pro- 
ject for replication. 


8. RESEARCH PRIORITIES 


a) General 


Despite much published research, catheter stu- 
dies have been hampered by methodological 
weaknesses. There is a need for agreement on 
key criteria to permit robust comparisons bet- 
ween studies: (i) criteria for symptomatic UTI, 
(ii) significant bacteriuria in a catheterised 
patient, (iii) standardised time frames for follo- 
wing patients in studies of catheter-associated 
infection eg 48h, 5 days, 7 days, 14 days 21 
days etc (iv) documentation of the use of anti- 
biotics prior to and during a study eg preopera- 
tively in surgery or commencement of antibio- 
tics for other conditions during the study, (v) 
patient follow-up to include bacteriuria post 
catheter removal. 


Better adherence to CONSORT guidelines (Alt- 
man et al. 2001) eg double blind randomization 
with appropriate power calculations, intention 
to treat analysis with inclusion of study drop- 
outs 


Need for clinical studies which are adequately 
powered to detect clinically and economically 
important endpoints in addition to more easily 
measured surrogate endpoints such as bacteriu- 
ria. 


Comparative studies of different patient groups 
eg. males and females, different age groups, 
patients at home and those in institutional care, 
including quality of life measures. 


Further research on development of biomate- 
rials that resist microbial adherence and biofilm 
formation and /or prevent catheter-associated 
bacteriuria in the long-term as well as short- 
term 


b) Indwelling catheters 


To ascertain the significance of asymptomatic 
bacteriuria in short-term catheterised patients 
and the potential long-term effects in long-term 
catheterised patients. 


Studies comparing catheterisation techniques 
eg suprapubic and urethral catheters, on cathe- 
ter-associated infection and other risks or poten- 
tial benefits 


Better prospective data on long-term sequalae 
eg ongoing symptoms, strictures, calculi, blad- 
der cancer. 
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Epidemiological studies of catheter-associated 
infection in primary and community care. 


Frequency of catheter changes — does the fre- 
quency of regular re-catheterisation make a dif- 
ference to UTI and other complications 


Catheter materials resistant to microbial bio- 
film formation 


New approaches to disruption of the biofilm 


Clinical evaluation of acidic ‘catheter mainte- 
nance’ in managing recurrent catheter encrusta- 
tion and reducing build up of encrusting mate- 
rial 


c) Intermittent catheters 


Further studies on the risks/benefits of single 
use catheterisation (new catheter used at each 
insertion) versus single patient use (patients 
cleans, stores and re-uses the same catheter for 
several days) for patients whose long-term 
bladder management is by CISC or CIC. 


d) Catheter valves 


Investigation of effect of catheter valves on 
incidence and frequency of catheter encrusta- 
tion and blockage 


Cost-effectiveness studies of disposable versus 
re-useable valves 


Studies designed to demonstrate if catheter 
valves promote maintenance of bladder tone 
and capacity 


Further examination of combination manage- 
ment strategies such as valve during the day 
and free drainage overnight 


e) Quality of life 


Identification of appropriate quality of life indi- 
cators/criteria and measures for catheterised 
patients. 


Development of a quality of life measurement 
instrument including both subjective measures 
and objective measures such as frequency of 
catheter blockage, catheter-associated infec- 
tion, hospitalization, unplanned catheter 
changes. Adequacy of equipment, knowledge 
about self care, working with caregivers in 
catheter management and effects on sexual 
activity might also be included. 


APPENDIX VIII-1: 


Cochrane catheter-related reviews completed, 
undergoing revision or nearing completion 


° Short term urinary catheter policies following uro- 
genital surgery in adults (Phipps 2004). 


° Policies for removal of indwelling urethral cathe- 
ters for short-term management of voiding in 
adults and children (Fernandez & Griffiths 2004). 


° Types of urethral catheters for management of 
short-term voiding problems in hospitalized adults 
(Brosnahan, Jull & Tracy 2004). 


° Urinary catheter policies for short-term manage- 
ment of voiding in hospitalized adults. (Niel- 
Wiese et al., 2003 in progress). 


° Urinary catheter policies for long-term manage- 
ment of voiding in adults (Niel-Weise & van den 
Broek 2004). 


° Catheter policies for management of long-term 
voiding problems in patients with neurogenic 
bladder (Jamison, Maguire & McCann 2004). 


° Methenamine hippurate for preventing urinary 
tract infections (Lee, Bhuta, Craig & Simpson 
2004). 


° Washout policies for management of long-term 
voiding problems in catheterised adults (Mooney 
et al., 2004 in progress). 


° Indwelling bladder catheterisation as part of post- 
operative care for caesarean section (Page, Bun- 
tinx & Hanssens 2004). 


C. PRODUCTS FOR 
PREVENTING OR 
CONTAINING FAECAL 
INCONTINENCE 


The broader issues of faecal incontinence are dealt 
with comprehensively in chapter XXXX while this 
chapter deals with products for preventing or mana- 
ging faecal incontinence. They fall into three main 
categories: 


° products that aim either to prevent or contain lea- 
ked stool. 


° products that seek to prevent or mask the offensi- 


ve odour that occurs from leaked stool or flatus. 


° products for preventing or treating perianal skin 
damage associated with faecal incontinence (one 
of the primary complications of faecal incontinen- 
ce and an important part of care). 


Products dealing with skin health and odour are 
covered in sections DI and D2, respectively, while 
products for preventing or containing faecal inconti- 
nence are covered in this section (apart from absor- 
bent pads, which are included in section BHI). 


L PRODUCTS TO PREVENT OR 
CONTAIN LEAKED STOOL 


° Products fall into three groups: 
° Plugs to prevent leakage of faeces. 


° Devices to channel faeces from the rectum into a 
storage container. 


° Absorbent pads to contain leaked faeces (see sec- 
tion 3). 


An anal plug (Fig I-1) consists of a foam, cup-sha- 
ped plug that is collapsed and held by a film for 
insertion; the plug opens when the film comes in 
contact with the moist rectal mucosa (Mortensen & 
Humphreys 1991); (Norton & Kamm 2001). It is 
inserted like a suppository using a lubricant gel. It 
has a string for removal or it can be expelled by rai- 
sing intra-abdominal pressure and pushing like 
during normal defaecation. The anal plug has been 
used mainly by people who live in the community 
and are independent in managing faecal incontinen- 
ce and toileting. 


By contrast, devices for channelling faeces from the 
rectum to a storage container are used primarily by 
people who are acutely ill, critically ill, bedridden, or 
in long-term care institutions and receive assistance 
in incontinence management and toileting by caregi- 
vers (Kim et al. 2001); (Duso 1992); (Hanlon & 
Cofone 1996); (Ross 1993). These devices do not 
prevent faecal incontinence and are used primarily 
for preventing or treating skin damage associated 
with faecal incontinence. They include rectal tubes, 
catheters, trumpets, and pouches (Fig I-1). 


Rectal tubes and catheters are inserted into the rec- 
tum and drain faeces through openings at their proxi- 
mal end into a collection bag. Sometimes a balloon 
slightly distal to the proximal tip is inflated with the 
aim of preventing leakage of faeces around the 
catheter and to retard inadvertent expulsion of the 


Figure I-1. Anal plugs (top left), a rectal trumpet in posi- 
tion in the rectum (bottom left) and a faecal pouch (right). 


tube during defaecation (Kim, Shim, Choi, Ahn, Jang 
& Shin 2001). This arrangement works best with 
liquid stool which is most likely to be able to flow 
without blocking the drainage lumen (Freedman 
1991); (Ross 1993). Cutting the tip of the catheter off 
at an angle to facilitate drainage of stool of thicker 
consistency has been reported (Bosley 1994). A rec- 
tal tube / catheter is contraindicated in patients who 
have intestinal mucosal disease, immunosuppres- 
sion, gastrointestinal bleeding or bleeding tenden- 
cies, recent myocardial infarction or prostate surgery 
(Beitz 1997); (Bosley 1994). Use of a rectal tube 
with or without inflating the balloon is controversial 
because of concerns of perforating the rectum, dama- 
ging the anal sphincter or rectal mucosa, stimulating 
intestinal secretion worsening diarrhoea and thus 
incontinence (Freedman 1991); (Bosley 1994); 
(Rainville 1987). Critically ill patients, who often 
receive a rectal tube, may be at greater risk for intes- 
tinal ischemia and rectal damage because they expe- 
rience shunting of blood from the gastrointestinal 
tract during shock or low perfusion states. 


A rectal trumpet is a nasopharyngeal airway that is 
inserted into the rectum and connected to a collection 
bag at its distal end. The flange end of the trumpet is 
inserted into the rectum (Grogan & Kramer 2002). A 
possible advantage of the rectal trumpet over a rectal 
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tube is that it is shorter and has less contact with the 
rectal mucosa, so limiting the area of possible dama- 
ge. Other limitations are similar to those for the rec- 
tal tube / catheter regarding risk of expulsion from 
forceful valsalva movements and dislodging during 
linen changes or from tugging on the collection bag 
(Grogan & Kramer 2002). Nasopharyngeal airways 
that can be used as a rectal trumpet are produced by 
several manufacturers. 


A rectal pouch consists of a pliable wafer, which has 
an opening at its centre, an adhesive on the body 
side, and a collection bag on the other. The wafer 
adheres to the perianal skin. The bag has a resealable 
port at its distal end through which faeces can be 
drained without the need to remove the wafer from 
the skin. The port can also be connected to a larger, 
gravity drainage bag. Some pouches have a small 
folded flap that allows flatus to escape so that it 
doesn’t inflate and rupture the bag. The pouch avoids 
the risks of rectal or sphincter damage associated 
with the rectal tube or trumpet. If used without the 
additional drainage bag, it can collect leaked stool of 
any consistency without clogging. A limitation of the 
rectal pouch is difficulty in applying it on people 
who have a small space or severe oedema between 
the anus and vagina or scrotum. Other reported 
disadvantages include difficulties in maintaining the 
seal (especially when the perianal skin is already 
damaged); break of the seal when repositioning the 
patient; and skin tears by traumatic removal of the 
adhesive (Grogan & Kramer 2002); (Hanlon & 
Cofone 1996). 


1. QUALITY OF DATA 


There have been three published evaluations of anal 
plugs for controlling faecal incontinence in adults 
and one in children. Two of the adult studies and the 
pediatric study had a single group, repeated mea- 
sures design (Mortensen & Humphreys 1991); (Nor- 
ton & Kamm 2001); (Pfrommer et al. 2000), and the 
third report in adults was a case series (Christiansen 
& Roed-Petersen 1993). All of the studies in adults 
evaluated plugs from the same manufacturer (Colo- 
plast, Denmark). The study in children compared the 
Coloplast device with one by Med.SSE-System, 
Germany. The clinical evaluation of another brand of 
anal plug (Kim, US Patent 5 569 216, apparently not 
currently commercially available) with bedridden 
patients with diarrhoea, constipation or loose stools 
did not investigate faecal incontinence as an outcome 
(Kim, Shim, Choi, Ahn, Jang & Shin 2001). There 
has also been one published evaluation of a rectal 


trumpet using a case series design (Grogan & Kra- 
mer 2002); no comparison group or pre-post mea- 
sures were included. 


2. RESULTS 


The three evaluations of anal plugs by adults invol- 
ved relatively small cohorts of adult ambulatory sub- 
jects, mostly women. One sample had 10 subjects 
(Mortensen & Humphreys 1991); the second had 14 
(Christiansen & Roed-Petersen 1993); and the third 
had 34 subjects of whom 20 completed the study 
(Norton & Kamm 2001). In two studies, subjects 
were incontinent of both solid and liquid stool (Mor- 
tensen & Humphreys 1991); (Christiansen & Roed- 
Petersen 1993) while the nature of the subjects’ 
incontinence in the third was not reported (Norton & 
Kamm 2001). The cause of faecal incontinence 
varied in all three studies and included spina bifida, 
spinal injury, post-surgical incontinence, sphincteric 
injury, and obstetric trauma. In the paediatric study, 
61% of 38 children (ages 6 to 15 years), completed 
the study; eight children had overflow incontinence 
due to constipation (Pfrommer, Holschneider, Lof- 
fler, Schauff & Ure 2000). Faecal incontinence was 
measured by self-report using a daily stool diary 
before using the plug and during plug use for one 
(Mortensen & Humphreys 1991), two (Norton & 
Kamm 2001) or four weeks (Christiansen & Roed- 
Petersen 1993). A questionnaire was used in the pae- 
diatric study after use of the two anal plugs for three 
weeks each (Pfrommer, Holschneider, Loffler, 
Schauff & Ure 2000). The main reported outcome 
measures were: the number of episodes of faecal 
incontinence per number of anal plugs used due to 
self removal or need for defecation (Mortensen & 
Humphreys 1991); the number of patients experien- 
cing no fecal incontinence (Christiansen & Roed- 
Petersen 1993); (Norton & Kamm 2001) or impro- 
ved fecal incontinence (Norton & Kamm 2001) 
when using the plug; and the number of patients able 
to retain 150 ml of viscous fluid using the plug 
(Christiansen & Roed-Petersen 1993). The percenta- 
ge of participants lost to follow-up was 10% (Mor- 
tensen and Humphreys), 39% (Pfrommer), 68% 
(Norton and Kamm), and 80% (Christiansen and 
Roed-Petersen). 


Of the adults who tolerated wearing the plug, it pre- 
vented fecal incontinence in 83% (Christiansen & 
Roed-Petersen 1993); 50% (Mortensen & Hum- 
phreys 1991); and 64% (Norton & Kamm 2001) of 
cases (Level of Evidence = 3 for all three studies). In 
one study, a further 20% reported an improvement in 
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faecal incontinence but not complete prevention 
(Norton & Kamm 2001). Eighty-six percent of per- 
sons were able to retain 150 ml of viscous fluid while 
the plug was inserted (Christiansen & Roed-Petersen 
1993). An associated problem reported in one study 
was that the string used to remove the plug became 
damp and soiled after four hours of use (Norton & 
Kamm 2001). The plug slipped out in 43% of 
patients in one study (Christiansen & Roed-Petersen 
1993) and approximately 20% of plug uses in a 
second (Mortensen & Humphreys 1991). In children, 
the anal plug prevented faecal incontinence in 68%. 
One plug (polyurethane foam) was lost during wear 
by approximately one-third of children, and the other 
plug (polyvinyl alcohol) was lost by approximately 
two-thirds of them (Pfrommer, Holschneider, Lof- 
fler, Schauff & Ure 2000). 


Discomfort was reported by 71% (Christiansen & 
Roed-Petersen 1993) and 70% (Norton & Kamm 
2001) of adult subjects while the adults in the third 
study (Mortensen & Humphreys 1991) reported dis- 
comfort during 10-19% of plug uses. There was no 
association between comfort of the plug and anorec- 
tal sensitivity during anal-rectal physiology tests 
(Norton & Kamm 2001). Despite efficacy, 64% of 
the subjects in two of the studies (Christiansen & 
Roed-Petersen 1993); (Norton & Kamm 2001) said 
they would not continue to wear the plug. Two of the 
children who withdrew from the study had complai- 
ned of discomfort (Pfrommer, Holschneider, Loffler, 
Schauff & Ure 2000). A “feeling of pressure” while 
wearing the plug was reported in 39% of children 
(Pfrommer, Holschneider, Loffler, Schauff & Ure 
2000). It was not evident from the report whether the 
children were asked about “discomfort” or “pain” 
while wearing the anal plug. Adults rated all three 
anal plugs that were evaluated as relatively easy to 
insert. Two plugs were difficult to remove in only 
5% to 6% of uses while the third was difficult to 
remove in 23% of uses (Mortensen & Humphreys 
1991). Twenty percent of children reported that 
insertion of one plug was painful while twenty per- 
cent found removal of the other plug to be painful; 
one child experienced bleeding on removal of this 
second plug. Contrary to the majority of adults, chil- 
dren appeared to have greater tolerance of the anal 
plug. 

One case series study evaluated the use of a rectal 
trumpet in 22 acutely or critically ill patients with 
faecal incontinence and perineal skin damage. For 
90% of the subjects, the skin damage had been cau- 
sed by wearing a rectal pouch immediately prior to 


the study. Subjects used the trumpet for periods 
varying between 36 hours and 16 days (mean 6.5 
days; sd 4.4 days). The reasons for any discontinua- 
tion of use were reported. Outcome was determined 
using a daily questionnaire completed by patients’ 
nurses and the health of the perianal skin was noted 
by subjective assessment. No standardised defini- 
tions or criteria for restoration of skin integrity or 
healing of skin damage were reported. Two subjects 
were lost to follow up. Faeces were successfully 
diverted to and contained by the collection bag in all 
patients. Recovery from skin damage was reported in 
7 (39%) patients and partial healing of skin in the 
remaining 11 (61%). Discomfort on insertion was 
noted for 41% of subjects (Level of Evidence 3). 


A new rectal catheter and collection bag system spe- 
cifically designed for extended use and diversion of 
faeces has been developed (Zassi Medical evolu- 
tions, Fernandina Beach, FL, USA). The retention 
cuff collapses to assist with insertion (US FDA 
approved for up to 29 days) and there is also a col- 
lapsible zone below the cuff that resides in the anus 
to allow normal anal sphincter function during use. 
The catheter is equipped with ports for irrigation and 
sampling. In a recent abstract, use of this catheter did 
not result in any complications and was associated 
with reductions in infections of the urinary tract 
(approximately 50% decrease), skin and soft tissue 
(~60%) and bloodsteam (~2%) in burn unit patients 
compared to historical controls ((Echols & Freidman 
2004)). Two months were required to train nursing 
staff to use the new catheter system (Level of Evi- 
dence 3). 


3. SUMMARY 


Anal plugs can successfully prevent faecal incon- 
tinence but they are associated with high levels of 
discomfort (Level of Evidence 3). 


Rectal trumpets can successfully channel faeces 
to a collection bag and there is some evidence that 
they can thereby enable damaged perianal skin to 
recover but they are associated with high levels of 
discomfort (Level of Evidence 3). 
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4. RECOMMENDATIONS 


e Anal plugs and rectal trumpets may be tried but 


many patients are likely to reject them due to 
discomfort (Grade of Recommendation C). 


The use of a rectal trumpet in patients with 
loose/liquid stool consistency offers an alterna- 
tive to the rectal pouch when pouch adherence 
is a problem and may preserve perianal skin 
integrity or facilitate healing (Grade of Recom- 
mendation C). The rectal trumpet may be asso- 
ciated with fewer risks than a standard longer 
rectal tubes (Grade of Recommendation C). 


Use of standard rectal tubes with and without 
inflatable balloons for fecal diversion are indi- 
cated primarily for non-ambulatory patients 
with liquid stools (Grade of Recommendation 
C). However, the safety of prolonged use of 
these types of catheters requires further study. 


Use of a rectal pouch attached to a drainage 
catheter to divert liquid stool is recommended, 
but there is a risk of skin damage. For this rea- 
son it is not recommended in cases where the 
need for faecal diversion is less acute (e.g. 
where stool is more formed) (Grade of Recom- 
mendation C). 


5. RESEARCH PRIORITIES 


Development of an anal plug that is more com- 
fortable and tolerable. 


° More rigorous evaluation of anal plugs using 


larger subject cohorts and more objective out- 
come measures over longer periods of use. 


More rigorous evaluation of rectal tubes / 
catheters and trumpets using larger subject 
cohorts and more objective outcome measures 
over longer periods of use. 


Development and evaluation of a rectal pouch 
that is easy to apply and remove, adheres to 
skin better and, perhaps, even promotes healing 
of damaged skin to which it would be applied. 


D. OTHER CONTINENCE 
PRODUCT RELATED ISSUES 


I. SKIN HEALTH AND 
CONTINENCE PRODUCTS 


The skin of an incontinent individual will be regular- 
ly exposed to contact with urine and/or faeces and 
damage to the skin is the main physical health conse- 
quence of urinary and faecal incontinence. The majo- 
rity of current knowledge about the effects of urine 
and faeces on skin has been obtained from studies 
with pads or pad materials on animals, healthy 
infants, and on body areas such as the forearm or 
back of adults. Where clinical trials have been 
conducted, they have usually been on infants and 
rarely on adults using pads. Skin irritation within the 
pad occlusion area is usually termed diaper dermati- 
tis in infants and perineal dermatitis in adults. 


1. THE ROLE OF URINE AND FAECES IN SKIN 
IRRITATION 


Prolonged exposure to water alone has been shown 
to cause hydration dermatitis (Kligman 1994); (Tsai 
& Maibach 1999) and prolonged occlusion of the 
skin (as within a continence product) has been 
demonstrated to reduce skin barrier function (Fluhr 
et al. 1999) and significantly raise microbial counts 
and pH (Faergemann et al. 1983); (Aly et al. 1978). 
Repeated wetting and drying makes the skin more 
vulnerable to substances that are usually innocuous, 
e.g., bile salts (Suskind & Ishihara 1965); (Berg, 
Buckingham & Stewart 1986). 


A product that simply maintains wet and occluded 
skin (even without the additional constituents of 
urine and faeces) is therefore likely to cause skin irri- 
tation and increase skin permeability to other irri- 
tants. 


Using a hairless mouse model Buckingham and Berg 
(Buckingham & Berg 1986) examined the role of 
faeces in the aetiology of diaper dermatitis. They 
identified proteases and lipases as the major irritants 
and noted that these faecal enzymes not only irritated 
the skin directly but also increased the susceptibility 
of the skin to other irritants such as bile salts. The 
irritant effect of faeces was virtually eliminated by 
heating, which destroys enzymes, and was restored 
by the replacement of specific enzymes (e.g., lipase 
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and protease). Skin damage appeared dependent on 
the concentration and length of exposure to enzymes 
in faeces (Andersen et al. 1994). 


A similar mouse model was used by the same resear- 
chers (Berg, Buckingham & Stewart 1986) to exami- 
ne the role of urine in the aetiology of diaper derma- 
titis. They found that the irritant potential of urine by 
itself was minimal over short periods (48 hours) but 
after continuous exposure (10 days), skin damage 
became apparent. The researchers also measured 
skin permeability and found that continuous exposu- 
re to urine greatly increased skin permeability (more 
than 15 fold) compared to occluded skin or skin 
exposed only to water. 


However, the combination of urine and faeces cau- 
sed significantly higher levels of irritation than urine 
or faeces alone. The authors concluded that the pre- 
sence of faecal urease results in the break down of 
urinary urea causing an increase in pH, which 
increases the activities of faecal proteases and lipases 
leading to skin irritation. The role of microorga- 
nisms, which comprise approximately 50% of the 
solid component of faeces, in skin damage is unre- 
solved. Microorganisms on the skin of infants with 
and without diaper dermatitis were similar (Leyden 
1986). Zimmerer et al. (Zimmerer, Lawson & Cal- 
vert 1986) sampled the microflora of the skin after 
pre-loading with pre-wetted patches containing urine 
and found that the microbial counts were significant- 
ly higher for wet patches relative to the dry patch 
controls. It was nearly impossible to establish infec- 
tion with the opportunistic organism, Candida albi- 
cans, on normal skin without complete occlusion of 
the site (Maibach & Kligman 1962). Therefore, it is 
thought that bacterial or fungal infection is seconda- 
ry to alterations in the skin barrier that allow pene- 
tration of the microorganisms (Faria, Shwayder & 
Krull 1996). 


Zimmerer et al. (Zimmerer, Lawson & Calvert 1986) 
examined the role of skin wetness in the develop- 
ment of diaper dermatitis by using the volar forearms 
of adult volunteers. They aimed to determine the 
effects of wet and dry diaper materials on skin heal- 
th with respect to friction, abrasion damage, permea- 
bility and microbial growth. Pre-wetted patches of 
baby diapers were placed on the volar forearms of 
adults for two hours and then the skin was subjected 
to friction and abrasion. The coefficient of friction 
for the ‘wet’ skin was significantly higher than for 
‘dry’ skin although increased fluid loading of wet 
patches did not further increase skin friction. Simi- 
larly, skin hydrated with a wet patch showed a signi- 


ficant increase in skin abrasion damage relative to a 
dry patch. Again, variations in the fluid loading of 
the patch did not produce significant changes in 
abrasion damage. 


Although the volar forearm is most commonly used 
for skin experimentation, it has not been shown to be 
a valid model for the skin exposed to an incontinen- 
ce pad, i.e., buttocks and groins. Schnetz and col- 
leagues (Schnetz et al. 1999) demonstrated that 
trans-epidermal water loss (TEWL) measurements 
(used to measure both skin barrier function and 
excess water in the skin) from the volar forearm did 
not correlate with those taken from the face, 
although the left and right side of the face showed 
good correlation. The researchers concluded that 
TEWL measurements for the study of facial cosme- 
tics should be taken from the face rather than the 
forearm. Similarly, studies using the volar forarm 
may not be valid for the buttocks and groin. Skin in 
the perianal area was shown to be more sensitive to 
faecal irritation than that on the inner arm (Caplan 
1966). 


Berg (Berg 1987) analysed the aetiological factors 
contributing to infant diaper dermatitis and develo- 
ped a model (Fig I-1) to show its development and 
resolution. However, the applicability of this model 
to adults with incontinence has not been tested, and 
other factors such as low mobility and prolonged 
pressure - which are common in frail, older adults - 
are not accounted for in this model. In addition, this 
model assumes the presence of urinary and faecal 
incontinence, which is much less common in adult 
populations than urinary incontinence alone. 


b) Prevalence of perineal dermatitis 


Perineal dermatitis (PD) is an inflammation of the 
skin characterized by redness, tissue breakdown or 
denudement, vesiculation, oozing, crusting, sore- 
ness, itching, and in its more severe form, pain and 
fungal patches (Brown & Sears 1993); (Gray 2004) 


within the pad area. In a study of assessment records 
of more than 59,000 residents in 510 nursing homes 
located in 31 US states, Bliss et al. (Bliss et al. 2002) 
reported a prevalence of perineal dermatitis of 7%. 
In studies with smaller sample sizes, perineal derma- 
titis (Table I-1) has been shown to affect about a 
third to a half of patients wearing pads. 


Most researchers have reported ratings of colour 
changes (degree of erythema) based on visual ins- 
pection, which may be confounded by the presence 
of reactive hyperaemia on areas subject to pressure 
(particularly the buttocks and sacrum). These pro- 
portions may therefore be overestimates. Bliss et al. 
(Bliss et al. 2003) prospectively investigated the 
development of PD using assessment data of 1,850 
elders who were free of PD at admission to a nursing 
home. The preliminary report showed that at three 
months after admission, faecal incontinence alone 
and double incontinence were significant predictors 
of PD, but urinary incontinence alone was not a 
significant risk. 


c) Pressure ulcers and incontinence 


The role of urinary and faecal incontinence in the 
development of pressure ulcers is uncertain. Studies 
aiming to identify risk factors for the development of 
pressure ulcers have generally found that the presen- 
ce of both urinary and faecal incontinence was a risk 
(Maklebust & Magnan 1994); (Watret 1999); (Bran- 
deis et al. 1994); (Bergquist & Frantz 1999), but 
some studies have only found faecal rather than uri- 
nary incontinence to be a risk factor (Theaker et al. 
2000); (Spector & Fortinsky 1998). Pressure ulcer 
risk assessment scales all have a sub-scale of incon- 
tinence or moisture-level, and the main mechanism 
for the development of pressure ulcers has been 
thought to be the increased friction and increased 
vulnerability to abrasion of wet skin. 


Recently Fader et al. (Fader et al. 2003), examined 
the effects of absorbent continence pads on mattress 


Table I-1. Studies to determine the prevalence of perineal dermatitis 


Authors Sample Prevalence of dermatitis 
Lyder in full 15 older people: psychogeriatric wards 33% 
Keller, Sinkovic & Miles 1990) 95 older people: long stay 53% 
Gray 2001 50 adults (ambulatory urodynamics) 42% 
Brown 1994b 166 adults (acute medical wards) 35% 
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Diaper environment 
Increased skin wetness 
Increased skin permeability 
Higher skin friction 
coefficient 

Lower skin abrasion 
resistance 

Greater microbial load 
Increasing pH 


Compromised skin 


Healthy skin 


Caretaker intervention 
Increased diaper changing 
Increased bathing 
Topical medication 
Improved diapers 


Diaper dermatitis 


Aetiological factors 
Faecal enzymes 
Chemical irritation 
Mechanical irritation 


Figure I-1. Berg’s model of diaper dermatitis (1987). 


interface pressures using an articulated model or 
“phantom” as the subject and found that the presen- 
ce of a pad significantly and substantially (around 
20%) increased the peak pressures recorded between 
the buttocks and the pad. Peak pressures were fre- 
quently found at the locations of pad creases and it 
was considered that pad folding and compression 
may contribute to raised interface pressures. It is the- 
refore possible that continence product use contri- 
butes to the formation of pressure ulcers by raising 
interface pressures. 


2. CLINICAL STUDIES OF THE IMPACT OF PRO- 
DUCTS AND PRODUCT MATERIALS ON SKIN 
HEALTH 


Product manufacturers introduced diapers with 
super-absorbent polymers (SAP) in the 1980s, which 
were designed to reduce skin wetness, buffer pH and 
reduce urine/faecal contact in order to help prevent 
diaper dermatitis. This led to clinical and laboratory 
studies to evaluate the efficacy of diapers with diffe- 
rent materials, in particular, super-absorbent poly- 
mers (SAP) compared to those without, and compa- 
red to conventional washable diapers. 
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a) Quality of data 


There are three types of studies testing the effects of 
different products or product materials on skin heal- 
th: (i) clinical trials of normal infants wearing dia- 
pers; (ii) laboratory wet patch testing of adult 
forearms with diaper or continence pad patches; and 
(iii) clinical trials of adult absorbent pads containing 
different materials. The infant diaper studies were 
randomised controlled trials with large samples and 
blind measurement of outcomes. It should be noted 
that these studies were carried out by industry 
employed staff. The infant and laboratory studies 
used a probe comprising two hygrosensors and ther- 
mistors (an evaporimeter) placed on the ‘wet’ skin to 
measure trans-epidermal water loss (TEWL), an 
indicator of skin hydration level. However, there is 
uncertainty about optimum procedures for measu- 
ring TEWL, and different procedures and outcomes 
were used in the studies, making it difficult to com- 
pare results. Probably the most important threat to 
the validity of these studies is the selection of pro- 
ducts or materials used in the study. None of the stu- 
dies adequately described the products used - in par- 
ticular regarding their total absorbency. Thus it is 
possible that an alternative explanation for the fairly 


consistent findings that disposable pads with SAP 
perform better on skin outcome measures may be 
that those with SAP simply had greater absorbency 
than those without. 


b) Results 
1. CLINICAL STUDIES OF ADULT ABSORBENT PRODUCTS 


Campbell and colleagues (Campbell et al. 1987) 
conducted four clinical studies involving 1,614 
infants randomly assigned to either disposable dia- 
pers with SAP, disposable diapers without SAP or 
washable cloth diapers. Disposable diapers with SAP 
were associated with significantly reduced skin wet- 
ness as measured by TEWL, lower pH and lower 
ratings of diaper dermatitis when compared to the 
two other diaper products (Level of Evidence 2). 


Lane et al. (Lane, Rehder & Helm 1990) randomised 
disposable diapers without SAP and disposable dia- 
pers with SAP to 149 newborn infants and assessed 
their skin condition 7 times over a 14 week period. 
Skin rash ratings were significantly lower for infants 
wearing diapers with SAP at only one time period 
(14 weeks) (Level of Evidence 2). 


Davis and colleagues (Davis et al. 1989) assessed 
150 infants over 15 weeks in a cross-over study 
involving four different disposable diaper types, two 
with different levels of SAP and two with different 
levels of fluff pulp only. Both diapers containing 
SAP were associated with significantly less skin wet- 
ness and significantly lower pH. Clinical skin ratings 
showed significantly lower ratings for the SAP- 
containing pads compared to the lower weight fluff 
pulp pad, but not compared to the higher weight fluff 
pad (Level of Evidence 2). 


2. LABORATORY STUDIES OF DIAPER PATCHES 


Wilson and Dallas (Wilson & Dallas 1990) used the 
adult normal volar forearm skin model to compare 
patches taken from 16 different infant diapers. They 
found that disposable diapers containing SAP left the 
skin significantly drier than washable diapers and 
disposable diapers without SAP (p < 0.01). Dispo- 
sable diapers without SAP did not differ significant- 
ly from reusable diapers and there were no signifi- 
cant differences between products within any of the 
three groupings (Level of Evidence 2). 


However, in a subsequent study involving 20 dispo- 
sable and washable adult incontinence pads incorpo- 
rating a similar range of materials to the baby diaper 
study Dallas and Wilson (Dallas & Wilson 1992) 
found significant differences between products 
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within each of the three product groupings but not 
between groupings (Level of Evidence, 2). Grove et 
al. (Grove et al. 1998) used a similar approach to 
compare three infant diapers and found a significant 
difference in skin wetness between two that contai- 
ned similar quantities of SAP (p < 0.001). The one in 
which the SAP was in a layer near the water-proof 
backing kept the skin dryer than that in which it was 
near the coverstock. The third diaper — which had a 
microporous (breathable) backing kept the skin 
significantly dryer than each of the other two (p < 
0.001) (Level of Evidence 2). 


c) Clinical studies of adult absorbent products 


There has been one clinical study of adult inconti- 
nent patients comparing underpads with and without 
SAP, diapers with and without SAP and washable 
cloth underpads and which used skin condition as the 
primary outcome variable (Brown 1994b). This 
study included 166 incontinent patients (urine, 
faeces or both) from three acute care facilities who 
were divided into the 5 groups. It is unclear whether 
randomisation to group occurred by patient or by 
facility. One facility used the washable cloth under- 
pads only for their patients. Other patients tested 
either diapers or underpads and crossed-over from 
without SAP to with SAP products after 6 weeks. 
Skin measurements were made for colour, integrity 
and symptoms using rating scales. Both blind and 
non-blind measurements were made. 


Findings were rather complex and difficult to inter- 
pret and no corrections for multiple comparisons 
appear to have been made. Overall there were no dif- 
ferences in skin measurements between the diaper 
and underpad groups, but for some measurement 
sub-groups, differences were found with mean 
colour scores being significantly higher (worse) in 
the without-SAP diaper group and the washable 
cloth underpad group. Blinded ‘worst’ skin colour 
scores were highest for without-SAP diapers and 
washable cloth underpads and lowest for with-SAP 
products. Overall the findings supported the favou- 
rable affects of SAP on skin health but, as with the 
infant diaper studies, total absorbency of the pro- 
ducts was not reported (Level of Evidence 2). 


Hu et al. (Hu, Kaltreider & Igou 1990) randomised 
an unnamed range of disposable insert pads with 
mesh pants to 34 nursing home residents who were 
matched (based on incontinence severity) with 34 
residents who received the usual reusable cloth dia- 
per product. Skin condition was rated at baseline and 
after the 5 week intervention period by a blinded 


nurse researcher. Skin condition was reported to be 
significantly better in the disposable pad group 
(Level of Evidence 2). 


3. CLINICAL STUDIES OF SKIN-CARE PRODUCTS 
AND NURSING PRACTICES TO MAINTAIN OR 
IMPROVE SKIN HEALTH 


The skin of incontinent people requires frequent 
cleansing to remove urine and/or faeces. Soap and 
water is in common use (Skewes 1997) but it is 
known that repeated exposure to anionic surfactants 
(common in soaps) results in skin irritation (van, V 
& Maibach 1990); (Klein, Grubauer & Fritsch 1992). 
In addition, the action of washing is also considered 
likely to contribute to mechanical damage of the stra- 
tum corneum. Alternative cleansers are available 
which have been formulated with the intention of 
overcoming some of the limitations of soap and 
water. Although overhydration of skin is detrimental, 
an excessively dry stratum corneum develops cracks 
and fissures and can be as ineffective a barrier as an 
over hydrated one (Tsai & Maibach 1999). 


The use of topical products aiming to prevent or treat 
skin irritation is common but there is a lack of stan- 
dardisation in definitions and descriptions of pro- 
ducts, which makes comparisons difficult. Products 
such as ‘moisturisers’ or ‘barriers’ may be applied to 
the skin after cleansing, and some cleansers also 
incorporate moisturisers. The aim of moisturisers 
(also known as emollients) is to hydrate the skin by 
preventing trans-epidermal water loss through occlu- 
sion (e.g. petrolatum), by drawing water into the 
stratum corneum by the addition of a humectant (a 
hygroscopic substance, e.g. glycerol) or by adding 
water in the applied water-miscible product. These 
modes of action are often combined in the same pro- 
duct, but there are exceptions - such as petrolatum - 
which only work by occlusion (Ghadially, Halkier- 
Sorensen & Elias 1992). Some products are designed 
specifically to prevent penetration of water into the 
stratum corneum (‘barrier’ products) such as liquid 
skin sealants containing polymers, and may allow 
trans-epidermal water loss whilst preventing external 
water penetration. Simple occlusive products such as 
petrolatum may also act as barrier products to water 
but also occlude trans-epidermal water loss. 


Topical creams are commonly used to prevent and 
treat dermatitis but controlled experiments to assess 
efficacy on human and animal skin have produced 
equivocal results. Ghadially et al. (Ghadially, Hal- 
kier-Sorensen & Elias 1992) showed that barrier 
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recovery (measured by TEWL) on experimentally 
irritated skin was accelerated by the application of 
petrolatum and De et al. (De et al. 2001) showed 
similar results using a different moisturising cream. 
Hannuksela and Kinnunen (Hannuksela & Kinnunen 
1992) showed that treatment with moisturisers pre- 
vented the development of irritation in an experiment 
involving frequent skin washing with liquid deter- 
gent. However, Gabard (Gabard 1994) was unable to 
demonstrate significant acceleration of barrier reco- 
very to chronically irritated skin following applica- 
tion of different moisturisers using a chronic irrita- 
tion model and also found that some creams enhan- 
ced irritation. 


The efficacy of barrier products in preventing water 
penetration of the skin has been tested in laboratory 
settings. Vinson and Proch (Vinson & Proch 1998) 
applied wet patches with a water-soluble marker to 
skin coated with three different barrier products and 
measured dye extracted from the skin by absorbance 
spectrophotometry. One multiple barrier product per- 
formed significantly better than a petrolatum-based 
and an allantoin-based protectant. Waring and Hog- 
garth (Waring & Hoggarth 2004) used a Chromame- 
ter to measure skin colour change after staining skin 
with a water-soluble dye, covering it with a barrier 
product and washing the skin. Petrolatum products 
were found to be more effective barriers than dime- 
thicone-based products. 


Other practices that may affect skin health include 
frequency of pad changing. Increasing pad changing 
may reduce skin wetness by application of a dry pad 
and may therefore benefit skin health. Increased pad 
changing is commonly recommended to prevent or 
treat dermatitis particularly in infants (Berg 1987). 


a) Quality of data 


Studies of skin cleansing and/or moisturising/barrier 
products to prevent perineal dermatitis have been 
limited by being uncontrolled (Warshaw et al. 2002), 
(Dealey 1995); (Bale et al. 2004); (Hunter et al. 
2003) and of small size and lacking adequate power 
calculations (Byers et al. 1995); (Whittingham & 
May 1998); (Lyder, Clemes-Lowrance, Davis, Sulli- 
van & Zucker 1992), or not including any clinical 
outcome measures (Byers, Ryan, Regan, Shields & 
Carta 1995). Measurement of dermatitis may also 
have been compromised by reactive hyperaemia on 
skin areas subject to pressure. Only three randomised 
controlled trials of a topical preparation to prevent 
perineal dermatitis could be found and one randomi- 
sed crossover trial of pad changing frequency. 


b) Results 


1. SKIN CLEANSING / MOISTURISING PRODUCTS TO 
PREVENT DERMATITIS 


Byers et al. (Byers, Ryan, Regan, Shields & Carta 
1995) compared four different cleansing/moisturi- 
sing regimes including soap and water using a mul- 
tiple cross-over design. Despite having a very small 
sample size (n = 12 elderly women) they found sta- 
tistically significant differences in TEWL, pH and 
erythema between some of the regimes, and soap and 
water was found to be the least effective product for 
skin health. No clinical outcomes were measured and 
differences in outcomes were small (Level of Evi- 
dence 2). 


Cooper and Gray (Cooper & Gray 2001) randomised 
93 long-term elderly subjects to skin cleansing with 
soap and water or with a foam cleanser over a 14 day 
period and blindly assessed perineal skin photo- 
graphs at zero, seven and 14 days. The skin of 37% 
of subjects using soap and water remained ‘healthy’ 
compared to 66% of subjects using the foam clean- 
ser. However, statistical analysis was not carried out 
(Level of Evidence 3). 


Lewis-Byers and Thayer (Lewis-Byers & Thayer 
2002) randomised 32 nursing home residents with 
incontinence to a soap and water or no-rinse cleanser 
regime over a period of three weeks. No significant 
differences in skin condition were found but no 
power calculations were included (Level of Eviden- 
ce 3). 


Although these studies did not demonstrate robust 
differences in skin outcomes when using different 
cleansing regimes, they do indicate other benefits - 
in particular, that savings in nursing time may be 
made (Whittingham & May 1998); (Byers, Ryan, 
Regan, Shields & Carta 1995); (Lewis-Byers & 
Thayer 2002) and that staff opinion was favourable 
towards cleansers rather than soap and water. Howe- 
ver, no detailed comprehensive economic analyses 
have been made. 


2. SKIN PRODUCTS TO TREAT DERMATITIS 


In a double blind controlled trial of 64 subjects, 
Anthony et al., (Anthony et al. 1987) compared the 
efficacy of cream formulated to treat dermatitis 
(Sudocrem) with zinc cream BP. Thirty subjects sho- 
wed inflammatory lesions of the buttocks and a 
significantly greater proportion of subjects allocated 
to Sudocrem showed reduction in skin redness at 
both seven days and 14 days. No differences were 
found in the prevention of inflammatory lesions bet- 
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ween the two groups. Skin measurements were made 
over the ischial tuberosities but the effect of reactive 
hyperaemia was not accounted for. There was no 
control group receiving no skin treatment and there- 
fore it was not possible to establish the efficacy of 
using cream as treatment per se (Level of Evidence 
2). 


3. PAD CHANGING FREQUENCY 


Fader et al. (Fader, Clarke-O’ Neill, Cook, Dean, 
Brooks, Cottenden & Malone-Lee 2003) investiga- 
ted the effect of different frequency of night-time pad 
changing on 81 incontinent nursing / residential 
home subjects from 20 homes. Following a two 
week baseline period, subjects were randomised by 
home to pad changing at 22.00 and 06.00 for four 
weeks followed by 22.00, 02.00 and 06.00 for four 
weeks, or vice versa. Skin measurements of instru- 
mental erythema (using an erythema meter), visual 
rating, trans-epidermal water loss and pH were made 
at baseline and during the last two weeks of each 
regime with instrumental erythema measurements 
used as the primary outcome variable. Trans-epider- 
mal water loss measurements were significantly 
higher when pads were changed less frequently 
(22.00 and 06.00) indicating that skin was wetter. No 
other significant differences were found. However 5 
subjects developed stage II pressure ulcers in the less 
frequent pad changing regime compared to none in 
the frequent pad changing regime. Although more 
frequent pad changing did not demonstrate less der- 
matitis / erythema, the pressure ulcer findings - 
though non-significant - make it unwise to conclude 
that less frequent pad changing does not damage skin 
health (Level of Evidence 2) 


4. SUMMARY 


e Perineal dermatitis is a common problem 
amongst absorbent product users. (Level of 
Evidence 2). 


° Skin wetness is probably the main cause of per- 
ineal dermatitis (Level of Evidence 2). 


° Faecal incontinence is more irritating than uri- 
nary incontinence, but the combined effects of 
urine and faeces is particularly damaging to 
skin (Level of Evidence 2). 


e Absorbent pads containing super absorbent 
polymers are associated with reduced skin wet- 
ness (Level of Evidence 3). 


° Wet skin is more vulnerable to friction and 
abrasion injury (Level of Evidence 2). 


e Pressure ulcers are associated with urinary and 
faecal incontinence (Level of Evidence 2). 


e Absorbent products may raise interface pres- 
sures measured under the buttocks (Level of 
Evidence 3). 


° There are indications that skin cleansers may 
be more cost-effective than soap and water and 
may be better for skin health (Level of Eviden- 
CE 2). 


° Barrier skin products may prevent water pene- 
tration into the stratum corneum (Level of Evi- 
dence 3). 


° Regular use of topical preparations such as 
moisturisers or barrier creams may protect skin 
from dermatitis, but this has not been demons- 
trated in a clinical trial (Level of Evidence 3). 


° More frequent pad changing has not been 
shown to prevent dermatitis, but less frequent 
pad changes may be associated with pressure 
ulcers (Level of Evidence 3). 


5. RECOMMENDATIONS 


° Absorbent pads with SAP should be selected in 
preference to those without (Grade of Recom- 
mendation B). 


° Absorbent pads should be changed regularly to 
minimise wet skin (Grade of Recommendation 


©) 


e Patients with faecal or double incontinence 
should be changed as soon as possible after 
incontinence has occurred to prevent the deve- 
lopment of dermatitis from protease and lipase 
activity (Grade of Recommendation B). 


e Patients should be washed gently at times of pad 
change with either soap and water or cleansers. 
Cleanser may be less time-consuming than soap 
and water. (Grade of Recommendation C). 


e Barrier creams may be applied to skin within the 
pad area to reduce water penetration of the skin 
(Grade of Recommendation C). 


e Buttock and sacral areas should be protected 
using topical skin barrier products, containment 
products or diversion devices in patients vulne- 
rable to perineal dermatitis or pressure ulcers 
(Grade of Recommendation C). 
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6. RESEARCH PRIORITIES 


Controlled randomized trials that investigate the 
effectiveness of skin care products to prevent or 
treat perineal skin damage due to urinary and fae- 
cal incontinence are recommended. The studies 
should determine appropriate sample sizes using 
power analyses. Analyses need to be powered to 
distinguish effects on participants with faecal or 
double incontinence. Objective measures from 
instruments, standardized clinical assessments, 
and patient symptom ratings can be included. 
Comparisons among products of various compo- 
sitions are encouraged. 


II. ODOUR CONTROL 
PRODUCTS 


Fear of smelling is a major concern that preoccupies 
many people suffering from incontinence and it is an 
issue that has been raised in several qualitative stu- 
dies that have explored the subjective opinion of the 
patient (eg (Ashworth & Hagan 1993); (Roe & May 
1999); and (Paterson, Dunn, Kowanko, van, Stein & 
Pretty 2003)). Accordingly, there is a demand for 
products which will mask odour or, preferably, pre- 
vent it. 


1. PRODUCTS FOR URINARY INCONTINENCE 


Fresh, infection-free urine smells only slightly but 
bacterial action on urea over time yields pungent 
smelling ammonia. 


A variety of anti-microbial solutions are available for 
washing such products as hand-held urinals or for 
treating urine spillage onto soft furnishings such as 
carpets. They aim to prevent smell by destroying the 
bacteria responsible for break down of urea. There 
are no robust published studies that have sought to 
evaluate such products. Another approach is to mask 
the smell of stale urine using a strong but (hopefully) 
pleasant smelling liquid. There are no robust publi- 
shed studies on such products either but anecdotal 
evidence suggests that, in time, the masking smell 
comes to be associated with the incontinence that it 
is intended to disguise. Several companies supply 
products (washable bedpads, carpets, chairs, clothing 
and bed linen) made with fabrics that have been trea- 
ted with anti-microbial agents intended to reduce the 
smell of any urine on or in them. However, again, 
there have been no robust published studies to inves- 
tigate efficacy. 


One of the 12 disposable bodyworn pads for lightly 
incontinent women evaluated by Clarke-O’Neill et 
al. (Clarke-O’ Neill, Pettersson, Fader, Cottenden & 
Brooks 2004) was treated with a lavender scent but it 
was not found to perform significantly better than the 
other products in terms of preventing smell. Howe- 
ver, the scent was appreciated by 18% of the 50 test 
subjects, who commented favourably on it. 


2. PRODUCTS FOR FAECAL INCONTINENCE 


Odour associated with faecal incontinence may 
occur from involuntarily leaked stool or flatus. In a 
study with subjects eating a self selected diet, Moore 
et al. (Moore, Jessop & Osborne 1987) identified the 
volatile chemicals primarily responsible for faecal 
odours as the methyl sulphides: methanethiol, dime- 
thyl disulphide, and dimethyl! trisulphide. Hydrogen 
sulphide was thought to make a smaller contribution. 
In a subsequent study with persons consuming a 
bolus of pinto beans and lactulose (a non-absorbable 
carbohydrate) Suarez et al. (Suarez, Springfield & 
Levitt 1998) attributed the odour of flatus to the sul- 
phur compounds, hydrogen sulphide, methanethiol, 
and dimethyl sulphide. The intensity of the odour in 
flatus was related to the concentration of the sulphur- 
containing compounds: the ability of the human nose 
to recognise malodorous odour appears to be related 
to the amount of gas expelled (Suarez, Springfield & 
Levitt 1998). 


Different states of health and gastrointestinal func- 
tion, diet composition, relative concentrations of sul- 
phide gases and, possibly, short chain fatty acids or 
ammonia are expected to contribute to the odour of 
faeces and flatus (Moore, Jessop & Osborne 
1987)and (Suarez, Springfield & Levitt 1998). 


There are several commercially available devices 
that are designed to absorb the odour of flatus. One 
product has been tested on the flatus of normal sub- 
jects. Originally called the “Toot Trapper,” the rena- 
med “Flatulence Filter,’ (UltraTech products, Inc., 
Houston, TX, USA) is a cushion or pad (which can 
be placed directly against the anus) that is lined with 
activated charcoal. Both the cushion and pad are 
encased in either a washable or a disposable cover. 
There are no reports of it being evaluated by persons 
with faecal incontinence. 

There are similar products by other manufacturers 
(e.g., Flat-D by Flat-D Innovations, Inc., lowa, USA 
and GasMedic and GasBGon by Dairiair and manu- 
factured by ECVC, Greenville, NC, USA) but scien- 
tific investigation of their effectiveness is lacking. 


Some products aim to reduce the amount of malodo- 
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rous flatus that is produced. Administration of the 
probiotic, Lactobacillus plantarum, (5 x 107 cfu/ml) 
in a randomized trial of 60 patients with IBS signifi- 
cantly reduced flatulence by half in 44% of patients. 
Only 18% of the placebo group reported reductions 
of flatulence (Nobaek et al. 2000). Although admi- 
nistration of charcoal, yucca and zinc acetate redu- 
ced the percentage of episodes of malodorous gas 
(Giffard et al., 2001), there are inconsistent findings 
about reductions in flatulence from ingesting activa- 
ted charcoal in humans (Suarez et al. 1999); (Hall, 
Jr., Thompson & Strother 1981). The over-the-coun- 
ter product, Beano, which contains alpha-galactosi- 
dase, was shown to reduce flatulence in normal per- 
sons for the few hours following the consumption of 
a meal of beans (Ganiats et al.). 


Although a reduction in the amount of intestinal gas 
produced may decrease the volume of odour, it may 
not decrease its potency or perceived odour. 


A few products are available that aim to prevent, 
absorb, or control odour associated with involuntari- 
ly leaked stool or flatus associated with faecal incon- 
tinence. These include cushions and pads that absorb 
odour as well as probiotics and enzymes, which aim 
to reduce production of malodorous gas. In spite of 
the fact that odour prevention is such a key issue for 
those with faecal incontinence, there are no robust 
published studies that have evaluated the efficacy of 
any odour control products.” 


3. RECOMMENDATIONS 


e Although there is insufficient evidence to 
recommend the use of any odour control pro- 
ducts, there is anecdotal evidence of efficacy 
for some users. Accordingly, there may be 
value in offering patients the opportunity to try 
products for themselves (Grade of Recommen- 
dation D). 


4. RESEARCH PRIORITIES 


° Investigation of whether probiotics or changes in 
dietary intake can modulate or reduce the odour of 
flatulence or leaked faeces. 


° Development of an absorbent product that can 
reduce the odour of leaked faeces while protecting 
the skin. 


° Investigation of the efficacy of anti-microbial 
agents in textile products (soft furnishings and 
bedding) for reducing odour associated with uri- 
nary and faecal incontinence. 
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Epidemiology of 
Urinary (UI) and Faecal (FI) Incontinence 
and Pelvic Organ Prolapse (POP) 


S. HUNSKAAR 


K. Buraio, A.CLARK, M.C. LAPITAN, R. NELSON, U. SILLÉN, D. THOM 


A. INTRODUCTION 


In this report we focus on the epidemiology (distri- 
bution and determinants) of faecal incontinence (FI), 
urinary incontinence (UD), and pelvic organ prolapse 
(POP). We also discuss important topics such as dif- 
ferences between epidemiological and clinical 
approaches to health problems, help seeking beha- 
viour, and methodological issues for this research. 


The review includes the epidemiology of faecal 
incontinence and pelvic organ prolapse, topics that 
are parts of the Consultation for the first time. Ove- 
ractive bladder (OAB) is an evolving concept with 
close relationship to UI, and we have included the 
urge incontinence part of OAB (OAB with inconti- 
nence). Other lower urinary tract symptoms 
(LUTS)[1] like nocturia and various pain syndromes 
have not been included. 


The epidemiological population under study for this 
review will mainly be community dwelling noninsti- 
tutionalized persons. The review will include discus- 
sion of the prevalence, incidence, natural history, and 
presence of racial and ethnic differences. We also 
review correlates and potential risk factors that have 
been revealed in epidemiological studies. Progress 
has clearly been made during the 3 years since our 
previous report. [2] Some important areas have been 
studied with increasing regularity and quality. We 
have searched the literature for relevant new articles, 
thus reviewing a large number of high-quality and 
population based studies, as well as clinical trials 
that might include relevant epidemiological data. 
Because of an abundant number of studies, only a 
small fraction can be presented in a text like this. 


257 


Other studies not presented here may have equally 
useful information, but lack of space precluded their 
inclusion. 


SUMMARY POINTS : 


e This review includes discussion of the preva- 
lence, incidence, natural history, and presence 
of racial and ethnic differences in the epide- 
miology of UI, FI and POP. 


° Correlates and potential risk factors that have 
been revealed in epidemiological studies are 
also reviewed. 


B. BASIC EPIDEMIOLOGICAL 
CONSIDERATIONS 


Epidemiology is the scientific study of the distribu- 
tion and determinants of disease in people. Descrip- 
tive epidemiology is the description of disease preva- 
lence, incidence, (and mortality) by persons, place 
and time, while the term analytical epidemiology 
describes the search for determinants of disease risk. 
The discovery of risk factors and protective factors 
may then in turn lead to primary or secondary pre- 
vention. 


In order to collect knowledge about risk factors or 
natural history, observational studies are needed. 
Cohort studies and case-control studies are the most 
common. However, caution is always needed when 
interpreting the results from such studies, as associa- 
tions found in epidemiological studies may not be 
the same as causes. Longitudinal study designs and 
appropriate control for confounding are preferred, as 
these increase the validity of epidemiologic studies.. 


For practical and ethical reasons, experimental desi- 
gns are seldom used. 


Recommendations and conclusions should always be 
based on the best available evidence. Studies of 
interventions, and studies of risk factors generally 
cannot be randomized because they relate to inherent 
human characteristics or practices, and exposing 
subjects to harmful risk factors is unethical. No uni- 
form guidelines for assessing the results of observa- 
tional studies exist, and the level of evidence for risk 
factors from observational studies should be judged 
on the soundness of the exclusion of alternative 
explanations by statistical and other controls. But 
some initiatives for how to report meta-analyses of 
observational studies have been taken. [3] 


Studies of disease frequency should rely on a very 
specific definition of the condition under investiga- 
tion. The absence of unifying definitions for the 
conditions reviewed here is a fundamental problem 
which is not resolved. Definitions used and problems 
associated with them are discusssed in the subsec- 
tions for the particular populations below. 


° Prevalence is defined as the probability of expe- 
riencing a symptom or having a condition or a 
disease within a defined population and at a defi- 
ned time point. The concept is important for esta- 
blishing the distribution of the condition in the 
population and for projecting the need for health 
and medical services. 


° Incidence is defined as the probability of develo- 
ping the condition under study during a defined 
time period. Incidence is usually reported for one, 
two- or five-year time interval. 


Even in many of the recent studies reviewed analyses 
are very simple. Often only proportions or percen- 
tages are used to describe differences in different 
subgroups. Many analyses do not control for 
confounders (by stratification or multivariate analy- 
sis techniques). There is an obvious need for more 
advanced epidemiological analyses of risk factors 
and comorbidity, and strength of associations should 
be determined by relative risks and odds ratios. 


° The relative risk (RR) estimates the magnitude 
of an association between exposure and a condi- 
tion, and indicates the likelihood of having the 
condition in the exposed group relative to those 
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who are not exposed (e.g. do not have the risk fac- 
tor). An RR of 1.0 indicates that the rates in the 
exposed and nonexposed groups are identical and 
thus that there is no association between the expo- 
sure and the condition in that specific dataset. A 
value greater than 1.0 indicates a positive associa- 
tion or an increased risk. An RR of 2.5 for UI indi- 
cates that there is a 2.5 times increased risk or that 
the persons in question are 150 percent more like- 
ly to have incontinence than those without the risk 
factor. 


° The odds ratio (OR) is the odds for having a risk 
factor in persons with a condition divided by the 
odds among those without the condition. An OR 
of 2.5 for UI my be interpreted as meaning that in 
this sample the odds in favour of having inconti- 
nence are 2.5 times higher among those with the 
risk factor than among those without. 


For a condition with high prevalence, like UI or 
POP, OR and RR will not be identical, but in practi- 
ce the results can be interpreted similarly. Results 
should always be given with a 95% confidence inter- 
val (CI). 


Words like well established and established may be 
used about risk factors and findings with a high level 
of evidence in the literature. For less documented 
findings words like “ indications of” or “ data are 
suggestive” may be used. 


SUMMARY POINTS : 


° Descriptive epidemiology reports disease inci- 
dence, prevalence (and mortality) by persons, 
place and time. 


Analytical epidemiology searches for determi- 
nants of disease risk. There is a need for good 
longitudinal cohort studies. 


° Variations in definitions and measurement 
issues are fundamental, and lead to problems 
with assessing the findings in epidemiological 
studies. 


° There is a need for more advanced epidemiolo- 
gical analyses of risk factors and comorbidity 
using multivariable techniques, and strength of 
associations should be determined by relative 
risks and odds ratios. 


C. EPIDEMIOLOGY OF ENU- 
RESIS AND UI IN CHILDREN 


I. GENERAL COMMENTS AND 
DEFINITIONS 


Only isolated bedwetting should be termed enuresis, 
according to the recommendations issued by the 
ICCS (International Children’s Continence Society) 
[4]. The reason is that isolated bedwetting, nocturnal 
enuresis (NE), is a strictly defined type of inconti- 
nence characterised by complete bladder emptying 
during sleep without any symptoms pointing to blad- 
der dysfunction. NE is caused by relative nocturnal 
polyuria [5] and/or nocturnal bladder over-activity, 
combined with the lack of arousal at the time when 
the bladder needs to be emptied. The most important 
cause is, of course, the lack of arousal, otherwise the 
child would have had nocturia. 


Any other leakage of urine in children during both 
the day and night is referred to as incontinence, just 
as it is in the adult population. UI with no obvious 
cause, i.e. without neurological or congenital anato- 
mic alterations, is referred to as functional inconti- 
nence and the term non-neurogenic bladder- 
sphincter dysfunction (NNBSD) is used to describe 
the entire spectrum of bladder disturbances. Several 
sub-classifications have been used for children who 
present with varying degrees of “functional” urinary 
symptoms (frequency, urgency, incontinence and 
infections). Some are based on urodynamic patterns, 
others on clinical presentation. 


On the basis of urodynamic studies, the functional 
dysfunctions can be termed unstable or overactive 
bladder, sphincter dyscoordination, lazy bladder and 
occult neurogenic bladder. According to recent defi- 
nitions by the International Children’s Continence 
Society [4], based on symptoms and flow-residual 
studies rather than invasive urodynamic investiga- 
tions, incontinence as a result of a filling-phase dys- 
function (mainly bladder instability) is called “urge 
syndrome” and “urge incontinence”. The term ove- 
ractive bladder for all filling-phase dysfunction, as 
suggested by the ICS, is probably even better,. When 
incontinence is the result of a voiding-phase dys- 
function, it is called dysfunctional voiding and is 
subdivided into staccato voiding, fractionated voi- 
ding and lazy bladder syndrome. 
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NE without bladder dysfunction should be referred 
to as mono-symptomatic nocturnal enuresis 
(MNE), i.e. without any symptoms other than night 
wetting. If night wetting is combined with day blad- 
der symptoms, such as UI, the wetting during the 
night is referred to as incontinence and is regarded as 
part of the bladder dysfunction complex (NNBSD). 
In these latter cases, the night wetting is often refer- 
red to as polysymptomatic nocturnal enuresis 
(PNE). Despite this difference in the definition of 
MNE and PNE, epidemiological studies rarely diffe- 
rentiate between the two. 


NE and UI due to NNBSD are the wetting problems 
addressed in this paper. Both can be either primary 
(the child has not been dry for more than six months) 
or secondary (the wetting has recurred after a dry 
period lasting more than six months). If the com- 
plaints are secondary, they may signify psychologi- 
cal, neurological or even structural anomalies and 
therefore require careful consideration. 


The healthy infant is socially incontinent but physio- 
logically continent, because micturitions (about once 
every hour) are discrete and there is no leakage of 
urine between micturitions [6]. Bladder control deve- 
lops during the first four to six years of life and is a 
highly complex process which is still not fully unders- 
tood. Most children are toilet trained by the age of 
three years, although there is huge social and cultural 
variation. By the age of five years, the child is nor- 
mally able to void at will and to postpone voiding in a 
socially acceptable manner. By this age, night-time 
and daytime involuntary wetting becomes a social 
problem and a cause for therapeutic intervention. 


IL PREVALENCE OF NOCTURNAL 
ENURESIS (NE) 


As bladder control is something that develops over 
time, longitudinal studies are the best way of defi- 
ning the dynamics of this process. Studies giving us 
the prevalence for all children between five and 15 
years of age, for example, are not appropriate or 
meaningful, as all the developmental stages are clus- 
tered together. It is therefore better to give the preva- 
lence for an age cohort, such as seven-year-olds. Fur- 
thermore, random sampling should preferably be 
used in order to be able to say anything about the 
population. These problems associated with unders- 
tanding epidemiology were summarised by Krantz 
[7], who also reviewed the epidemiological studies 
that had been published by 1993. 


One explanation for the variation in prevalence in 
different studies is the fact that they include not only 
MNE but also what is currently defined as night 
incontinence, i.e. wetting during the night, together 
with daytime symptoms (PNE). According to recent 
definitions, the latter should be included in the pre- 
valence figures for UI due to NNBSD. Another 
explanatory factor is that the frequency of enuretic 
episodes is not taken into account in some studies. 
Moreover, most epidemiological studies link prima- 
ry and secondary enuresis together. 


1. PREVALENCE OF ALL NIGHT WETTING 
(MNE + PNE) ACCORDING TO AGE 


Longitudinal cohort studies should be the ideal when 
analysing epidemiology in childhood NE, as there is 
a successive reduction in prevalence. Only a few of 
these studies are available[8-12] and cross-sectional 
studies at different ages therefore have to be used. 


Most studies investigate cohorts of children in an age 
span of six to 12 years of age, for example, and give 
the prevalence for the entire group. Some of them 
also give the age-related prevalence [10, 13-18], 
which is naturally more relevant as prevalence 
decreases with age. Age-related prevalence from 
these studies is summarised in Table 1 and Figure 1, 
in which cross-sectional studies of a specific age are 
also included [19-23], as well as the results from lon- 
gitudinal studies [10]. 


In most studies, the prevalence for seven- year-olds 
is between 5% and 10%. In two studies, the preva- 
lence is higher; 15.1% and 16.4% for Turkish [17] 
and Korean [18] children respectively, despite the 
fact that the inclusion criteria are very similar in all 
the studies dealing with seven-year-olds (NE=night 
wetting once/month or more), apart from the studies 
by Hellström [19] (once/3 months or more) and Jär- 
velin [20] (once/6 months or more). 
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Figure 1. Prevalence of nocturnal enuresis (NE) by fre- 
quency of enuretic episodes and age. The data were obtai- 
ned from metaanalyses of the epidemiological studies 
included in table HI.1. NE>I1 episode/ 6 months : at 7 years 
[13, 16, 18-20, 24], 11-12 years [13, 16, 18, 22] and 16-17 
years [21, 23]. NE>I episode/week : at 7 years [19, 20], 11- 
12 years [22] and 16-17 years [21, 23]. 


In six of the studies included in Table III.1 at age 
seven years [10, 13, 16, 18-20], the numbers of both 
non-enuretic and enuretic children are given and the 
definitions for enuresis are similar (MNE and PNE, 
wetting once/1-3 months or more). When mixing 
these studies the prevalence becomes 10% (cohort of 
12,089 seven-year-old children, of whom 1,214 were 
enuretic). Of these studies, only three include groups 
of children that were chosen at random from the 
population [13, 18, 20] 


At age 11-12 years, the prevalence of NE has decrea- 
sed and the prevalence from the studies shown in 
Table III.1 varies between 1.2% and 4.7%. In four of 
the studies, the number of non-enuretics and enure- 
tics is available and the definition of NE is similar 
(once/month or more), apart from Swithinbank’s 
[22] study (once/3 months or more). In these studies, 


Table 1. Prevalence of NE (MNE+PNE together) according to age 


Author and year 


Prevalence of NE (%) 


7 years 11-12 years 16-17 years 
Chiozza [13] 6.8 2 
Jarvelin [20] 
Spee-van der Wekke [15] 4.6 
Cher [16] 9.3 1.7 
Hellström [19, 21] 9.5 0.5 
Ferguson [10] 10.3 3.3 
Kanaheswari [24] 10.3 4 
Serel [17] 15.1 4.5 
Lee [18] 16.4 4.5 
Swithinbank [22, 23] 4.7 1.1 
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the total number of children included was 6,436, 
while the number of children with NE was 210, 
giving a prevalence of 3.2%. So, of those children 
with NE at age seven years, almost 15% sponta- 
neously grow out of the wetting every year. 


The variation in the prevalence of NE at 11-12 years 
between the studies is less than that seen at age seven 
years. The study from Hong Kong still has the lowest 
prevalence (1.2%), but the highest is no longer found 
in Turkey or Korea, as was the case at age seven 
years, but instead comes from a non-randomised 
cross-sectional study of 11- to 12-year-old school- 
children (n=1,145) in the UK (4.7%). It can therefo- 
re be suggested that the high prevalence seen in the 
studies from Turkey and Korea at age seven is not 
due to differences in genetic predisposition, but 
rather to phenotypic differences, such as the age of 
toilet training and the subsequent attainment of blad- 
der control, socio-economic status, or cultural diffe- 
rences. 


At age 16-17, two cross-sectional studies show a fur- 
ther reduction in prevalence to 0.5-1.1%. Both these 
studies re-investigate children who had previously 
been studied; at age seven years [21] and 11-12 years 
[22] respectively. The prevalence when the cohorts 
are added together is 0.8% (cohort=1,528, NE=13), 
which also for this period gives a spontaneous cure 
rate of 15% a year among those who still wet at age 
11-12 years. 


In a study of 13,081 adults randomly sampled in the 
Netherlands [25], an overall prevalence of NE of 
0.5% was found. There was no significant difference 
between age groups. Primary NE was reported by 
50% of the men and 19% of the women, indicating 
that a small group of the enuretic children remain 
enuretic as adults. 


2. PREVALENCE OF MONOSYMPTOMATIC ENU- 
RESIS (MNE) 


Very few studies make a distinction between MNE 
and PNE and it is therefore difficult to obtain rele- 
vant figures for MNE (Table 2). In two studies from 
Scandinavia dealing exclusively with seven-year- 
olds, there is agreement between the studies; 6.4% 
[20] and 7.4% [19]. When it comes to studies in 
which all the ages are mixed (5-12 years), there are 
four studies in which those without daytime voiding 
problems can be identified. However, the difference 
in the prevalence of MNE varies in these studies; 
3.5% [14], 6.9% [26], 9.4% [18] and 15% [27]. 
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Table 2. Prevalence of MNE at age seven years and overall 
(including all ages) 


Author and year Prevalence of MNE (%) 


Age 7 years All ages included 

Jarvelin [20] 6.4 

Hellström [19] 7.4 

Kanaheswari [24] 9.0 6.2 
Lee [18] 13.6 9.4 
Yeung [14] 3.5 
Neveus [26] 6.9 
Bower [27] 15.0 


3. PREVALENCE OF NE BY GENDER 


Almost all the epidemiological studies of NE report 
a higher prevalence in boys than in girls, with a ratio 
of 2 : 1 in western countries [13-20, 22, 26-28]. It 
appears that the gender difference diminishes with 
age and becomes less visible and less proven among 
older children (Figure 2) [21, 23, 29]. 


4. PREVALENCE OF NE BY ETHNICITY 


In a study from The Netherlands, a higher prevalen- 
ce is reported in the Turkish/Moroccan group (14%) 
than in the Dutch children (6%) (OR 3.76 (95%CI 
1.98-7.12)). In a Turkish study [17] included in Table 
1 at age seven years, the prevalence is also higher 
(15.1%) than in most of the other studies, except for 
a study from Korea [18], in which the same high pre- 
valence at this age was found (16.4%). However, 
other studies from South-East Asia [16] had compa- 
rable or even lower levels of prevalence to those in 
western countries [14]. In fact, two Chinese studies 
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Figure 2. Prevalence of nocturnal enuresis (NE) >1 episo- 
de/ 6 months, by gender and age. The prevalence data were 
obtained from metaanalyses of the following epidemiologi- 
cal studies; at age 7 [13, 19, 20], age 11-12 [13, 22] and age 
16-17 [21, 23]. 


have shown a low prevalence of nocturnal enuresis 
[14, 30], 3.6% and 4.3% for children aged 4-12 and 
6-16 respectively, which they attribute to earlier noc- 
turnal urinary control in Chinese children, due to ear- 
lier toilet training. 


HI. POTENTIAL RISK FACTORS 
FOR NE 


Several risk factors have been established or sugges- 
ted by epidemiological studies and the most impor- 
tant ones will be discussed here. 


1. FAMILY HISTORY 


NE is a hereditary disorder and this has been 
demonstrated in many studies (for example, [13, 14, 
17, 20, 26, 27, 31]. The mode of inheritance appears 
to be autosomally dominant. Jarvelin [20] showed 
that, if both parents were enuretics as children, the 
RR (95% CI) for the child to have NE was 16 (6.3- 
20.1), while if only one was enuretic, the RR was 7.8 
(5.1-9.8). Using molecular genetic methods, foci 
have been found on chromosomes 13, 12, 8 and 22 
[32, 33]. A picture of pronounced heterogeneity for 
both genotype and phenotype emerges [34]. 


2. PSYCHOPATHOLOGY 


There are evident connections between childhood 
enuresis and mental well-being [11, 12, 30, 31, 35- 
37]. Evidence is accumulating to show that psycho- 
logical consequences are probably caused by the 
enuresis and not a cause of primary NE, which has 
been thought for a long time [36]. The findings pre- 
sented by Feehan [12] support this latter statement, 
as he only found an association between psychopa- 
thology and secondary NE, while children with NE 
did not display a connection of this kind. 


3. DEVELOPMENTAL DELAY AND MENTAL 
RETARDATION 


Children with developmental delay and mental retar- 
dation have been shown to have a higher prevalence 
of NE [10, 15, 20, 38]. Spee-van der Wekke [15] 
found that children who were given special education, 
including both those with and without mental retarda- 
tion, had an OR of 3.74 (95%CI 2.32-6.03) for NE. 


Perinatal events such as toxaemia and low birth 
weight, possibly involving an increased risk of minor 
neurological dysfunction, have also been shown to 
be associated with NE [10, 20, 31]. Aconnection bet- 
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ween NE and minor neurological dysfunction of this 
kind has also been shown by Lunsing [39] in 12- 
year-old enuretic children. Furthermore, children 
with attention deficit hyperactivity disorders 
(ADHD) are more likely to have enuresis than the 
general child population [37, 40, 41]. 


4. SLEEP AND AROUSAL 


The main pathology behind NE in children is the 
inability to wake up to the sensation of a full bladder. 
Parents often say that their enuretic child “ sleeps 
very deeply”. Some recent studies support this view. 
By using auditory signals [42], computerised EEG 
[43] or questionnaires [26], a defect in arousal has 
been largely validated. In the study by Neveus [26], 
the odds ratios were significantly high for a high 
arousal threshold (2.7), pavour nocturnus (2.4) and 
confusion when awoken from sleep (3.4). Compute- 
rised EEG energy analysis has indicated both greater 
depth of sleep and impaired arousal in enuretics [44]. 


5. SOCIO-CULTURAL FACTORS 


Differences in the prevalence of NE [14, 17, 18, 30, 
45] at early ages in different parts of the world are 
probably partly due to socio-cultural differences and 
not to differences in genetic predisposition [15]. It 
has been suggested that socio-economic status corre- 
lates with NE in some studies [13, 37], whereas in 
others no correlation was found [10]. 


6. OTHER RISK FACTORS 


Sleep apnoea has been associated with enuresis in 
some patients [46]. Upper airway obstruction due to 
large adenoids or tonsils also appears to be a cause of 
NE, as it has been reported that the removal of these 
obstructions significantly reduced or cured NE [47]. 
Constipation may cause secondary NE or make pri- 
mary NE persist [48]. Sexual abuse must also be 
included among the factors that may lead to NE [49]. 
Organic conditions such as infravesical obstruction 
and neuropathic bladder may also present as NE. In 
most cases, however, additional symptoms are pre- 
sent to make detection possible. 


IV. PREVALENCE OF FUNCTIONAL 
INCONTINENCE IN CHILDREN 


In children with functional NNBSD the overactive 
bladder is far more common than dysfunctional voi- 
ding. This has been demonstrated in urodynamic stu- 


dies, but it varies from one study to another due to 
variability in the inclusion criteria. In a study of 
1,000 patients with functional NNBSD, approxima- 
tely two-thirds had an overactive bladder and one- 
third had dysfunctional voiding [50]. Based on clini- 
cal information, another study comprising 226 chil- 
dren revealed that 76% were considered to have an 
overactive bladder and only 1% dysfunctional voi- 
ding, again illustrating the divergent figures when 
different selection and inclusion criteria are used 
[51]. 


The prevalence data reported for involuntary day 
wetting are sparse and sometimes difficult to inter- 
pret because of different definitions (in terms of fre- 
quency of UD and classifications. Furthermore, the 
incidence of UI appears to decrease with age. The 
following conclusions can be drawn based on avai- 
lable studies. 


The variation in prevalence between different studies 
is probably dependent on several factors. One impor- 


Table 3 . Day UI (including mixed day/night) 


Author (ref) Sample size 


tant issue appears to be the frequency of UI episodes. 
When considering the total prevalence of UI (all fre- 
quencies of UI included) (Table 3), there is agree- 
ment between different studies at the age of seven 
years (3.2-6.7%) and at 15-17 years (1.2-3.0%). 
However, at 11-13 years (1.2-12.5%), there is a large 
difference between Swithinbank’s [22] (12.5%) and 
Lee’s [18] (1.6%) studies and this can probably be 
explained in part by the fact that the former study did 
not give precise limits for frequency (occasionally) 
and the latter gave precise information about what 
should be included (once / month or more). The fact 
that the studies were performed in different parts of 
the world is also a possible explanatory factor (UK 
and Korea). 


When examining subjects with frequent episodes of 
UI (> 1/week), on the other hand, only one cross-sec- 
tional study is available for each age group and 
diversity between studies cannot therefore be asses- 
sed (Figure 3). 


Prevalence (% 


<l/week | >1/week Total Day only 
day+night 
Children 7 years: 
Jarvelin [20] Total: 2,892 1.8 
Boys — 1,444 1.3 
Girls —1,445 2.3 
Hellström [19] Total: 3,555 2.3 2.7 
Boys — 1,834 1.7 1.7 
Girls — 1,721 2.9 3.7 
Bloom [52] Total: 101 
Lee [18] Total: 1,325 3.9 
Children aged 11-13 years: 
Bloom [52] Total: 165 
Swithinbank Total: 1,171 11.9 
[22] Boys — 510 7.0 
Girls — 661 15.7 
Lee [18] Total: 913 0.9 
Children aged 15-17 vears: 
Bloom [52] Total: 81 i 
Hellström [21] Total: 651 1.5 1.8** 1.8 
Boys — 344 0.3 0.3 0.3 
Girls — 307 2.9 3.6 3.6 
Swithinbank Total: 940 3.0** 
[23] Boys — 411 0.9 
Girls — 529 4.7 


Episodes of UI: * >1/6 months, ** >1/3 months, $ > 1/ month, § >1/2 weeks, # occasionally 


Prevalence of UI>1/week (%) 
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Figure 3. Prevalence of day UI (including mixed day and 
night) >1 episode/week, by age and gender. Data are from: 
at age 6 years [53], 7 years [19], 11-12 years [22] and 16-17 
years [21]. 


The frequency of UI decreases with age (Table 3), 
which is clearly demonstrated in those subjects with 
frequent episodes of UI (>1/week). The prevalence 
at 7 years, 11-13 years and 15-17 years is 2.5%,0.5% 
and 0.3% respectively. There are only two authors 
who have investigated the same cohort of children on 
two occasions; Hellström [19, 21] in Sweden and 
Swithinbank [22, 23] in the UK. 


According to the studies by Hellström, the reduction 
from seven years to 17 years is 0.2% per year in 
those with wetting at least once a week and 0.3% 
when including all kinds of wetting. Swithinbank 
reported a far higher frequency for all kinds of wet- 
ting at age 11-12 years but not at 15-16 years and the 
reduction in his cohort of children is therefore 
approximately 2% per year. 


UI is more common in girls, all age groups (Table 3). 
From the prevalence found in the different studies, it 
can be suggested that daytime UI is 1.5 times more 
common in girls than in boys at age seven years, 
whereas at age 16 years the difference is even more 
pronounced; 5-10 times more common in girls than 
in boys (Table 3) 


V. POTENTIAL RISK FACTORS FOR 
DAY WETTING 


1. FAMILY HISTORY 


Day wetting, also including those subjects with 
mixed day and night wetting, has been shown to be 
correlated to hereditary factors, in parallel to what is 
known about children with NE. However, the num- 
ber of studies are limited (Table 4). 
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Table 4. Day wetting vs family history (including mixed 
day/night wetting) 


Author RR OR Positive 
(95%CI) (95%CI) history (%) 
Jarvelin [31] 
-enuresis in mother 10.1 
(3.4-29.3) 
-enuresis in father 5.9 
(1.9-17.8) 


Sureshkumar [53] 
daytime wetting in 


-male sibling 5.3 

(1.6-18.2) 
-paternal lineage 93 

(3.2-27.3) 
Chiozza [13]* 
-enuresis in parents 12.3 
Bower [27] 
-family history of enuresis 70** 
Neveus [26] 
-family history 2.0 


(1.1-3.7) 


** Only children with mixed day and night wetting, **compared 
with 45% in dry children 


2. SOCIO-CULTURAL FACTORS AND PSYCHOPA- 
THOLOGY 


Children under stress as a result of marital separa- 
tion, for example, have a higher incidence of diurnal 
or mixed UI, according to some authors [13, 31, 53]. 
Moreover, psychopathology investigated by Jarvelin 
[31] using the Children’s Apperception Test (CAT) 
revealed a significant increase in the signs of repres- 
sion, including an inability to express one’s emotions 
and feelings (p=0.027), when comparing day wetters 
with controls). Neveus [26] found that day-wetting 
children had more difficulty falling asleep (OR 2.4, 
CI 1.4-4) and he interpreted them as “anxious chil- 
dren”. Lettgren [54] found a significant increase in 
attention problems and delinquent behaviour in a 
certain form of day-wetting children (voiding post- 
ponement) using the Child Behaviour Check List 
(CBCL, Achenbach). 


3. MINOR NEUROLOGICAL DYSFUNCTION AND 
DEVELOPMENTAL DELAY 


Children with minor neurological dysfunction have 
also been shown to have an increased rate of day 
wetting. Duel [40] found that children with ADHD 
are three times more likely to have day UI than 
controls (p<0.0005). Also in children with delayed 
maturation or with mental retardation, the risk of day 


wetting is increased (OR 1.9 and 4 respectively), 
according to studies by Jarvelin [20]. Perinatal 
events, which can also be suggestive of minimal 
brain dysfunction, have also been shown to be over- 
represented in day-wetting children. For example, 
Jarvelin [31] found that the children of mothers who 
had suffered from toxaemia had an RR of 8.5 (CI1.4- 
51.9) for day UI. 


4. OTHER RISK-FACTORS FOR DAY UI 


Sometimes, functional day UI is difficult to distin- 
guish from UI due to organic anomalies. The most 
prominent examples are the adolescent form of pos- 
terior urethral valves in boys and epispadias in girls. 


In many papers, UTI is regarded as a risk factor for 
day UI. Jarvelin [31] found an RR of 8.6 (2.3-32.3) 
for UTI in day UI children. Neveus [26] was able to 
demonstrate similar connections; OR 2.3 (1.3-3.9). 
However, these infections should probably be regar- 
ded as a consequence of the functional bladder dis- 
turbance with UI and not the other way round as a 
cause of the UI. 


SUMMARY POINTS 


Nocturnal enuresis (NE) 

° The prevalence of NE at age 7 seems to be 
around 8% for Western countries. Including stu- 
dies from Southeast Asia and Turkey the inci- 
dence seems to be around 10%. The prevalence 
at age 11-12 years is around 3% and at age 16 
around 0.8%. 

° The spontaneous cure rate seems to be around 
15% annually between 7 and 16 years. 

° In an adult population the prevalence of NE 
seems to be 0.5%. The prevalence was 0.1% 
when including only those with a history of NE 
during childhood. Thus the risk for NE as adult 
if having the condition at 7 years of age can be 
calculated to 1%. 

° Potential risk factors for NE in children include 
family history, psychopathology, developmental 
delay, mental retardation, socio-cultural factors, 
sleep and arousal, sleep apnoea, constipation, 
sexual abuse and organic conditions such as 
infravesical obstruction. 

Functional incontinence 

e Children who are and remain dry in the day 
seem to attain their diurnal continence already 
between age 4 and 5 years 

° Diurnal UI, or combined diurnal and nocturnal 
UI, in children is caused by overactive bladder 
in the great majority of cases. 
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° Prevalence for functional UI decrease with age. 
At age 7 years prevalence figures varies bet- 
ween 3.2% and 6.7%. At age 15-17 years the 
corresponding prevalence figures are 1.2-3%. 


Variation in prevalence figures is mainly 
dependant on difference in frequency of incon- 
tinence episodes in the studies. 


Potential risk factors for diurnal UI in children 
include family history, psychopathology, socio- 
cultural factors, minor neurological dysfunc- 
tion, developmental delay, organic anomalies 
such as infravesical obstruction in boys and 
sexual abuse. 


D. EPIDEMIOLOGY OF UI IN 
WOMEN 


I. GENERAL COMMENTS AND 
DEFINITIONS 


UI is a common symptom that may affect women of 
all ages, and there is a wide range of severity and 
nature of symptoms. UI is not a life-threatening 
disease, but the symptoms may seriously influence 
the physical, psychological, and social well being of 
the affected individuals. 


Prevalence estimates naturally differ in different set- 
tings; in the general population, among patients see- 
king help for other complaints in general practice or 
gynaecological clinics or in other more selected 
groups of women. But even across population-based 
studies using comparable definitions of incontinen- 
ce, prevalence estimates vary. [55-57] Some popula- 
tion-based surveys include institutionalised women, 
others not, and this may influence prevalence as well 
as distribution of severity. The interpretation and 
awareness of symptoms of UI, as well as the tenden- 
cy to report symptoms, may also vary between sub- 
groups of women. 


Most epidemiological studies of UI have been per- 
formed on all Caucasian populations. Modern gene- 
tics have undermined the biological concepts of race, 
and health differences between ethnic groups found 
in epidemiological studies, may be due to underlying 
cultural and socio-economic differences. [58] 


Many epidemiological studies have investigated 
potential risk factors. The design of most of these 
studies has been cross-sectional or case-control, and 
there are thus limitations regarding conclusions 
about causality. Few studies have a longitudinal desi- 
gn, and few intervention studies have been conduc- 
ted. Several factors are regarded as established risk 
factors for incontinence, in spite of unknown aspects 
regarding temporal relationships and actual under- 
lying mechanisms, because they have been found to 
be strongly associated with incontinence in several 
studies, and a plausible biological foundation for the 
association has been found. [59] 


IL PREVALENCE IN GENERAL 
POPULATION 


A large number of epidemiological studies of UI pre- 
valence in women have been published, including 
early, ‘ground-breaking’ studies by Milne in 1972, 
Thomas in 1980, and Yarnel and Vetter in 1981. [60- 
63]Some studies have included a wide age span 
while others are surveys of a single age cohort. Most 
have been cross-sectional studies of community 
dwelling women. Other have focused on specific 
groups such as pregnant women or women in long- 
term care. While white, European or North American 
women have been the most studied, increasing num- 
ber of studies have been conducted in other countries 
and/or have included sufficient numbers of women 
of other racial/ethnic groups to allow estimation of 
prevalence. 


Differences in populations sampled, definition and 
measurement of UI, and survey methodology conti- 
nue to make summarizing prevalence studies a chal- 
lenge, as evidenced by the wide range of prevalence 
estimates. [55, 56, 63-105] Prevalence estimates for 
the most inclusive definitions of UI (‘ever’ ‘any’ or 
‘at least once in the past 12 months’) in the general 
population range from 5% among women 15 years 
and older in Belgium [106] to 69% among women 19 
years and older in Wales, [73] with most studies in 
the range of 25% to 45%. [61, 63, 69, 74, 103, 107] 
The measured prevalence of UI is sensitive to how 
the survey is conducted (e.g., mail, telephone or in- 
person interviews), the exact wording of the ques- 
tion, and the context in which the question is asked. 
[55, 68] Interestingly, there is less variation in the 
estimates of daily UI in the general population, with 
3 studies having reported prevalences of 4%, 5% and 
7% in women under 60 years of age, [77, 102, 108] 
4 studies reported prevalences from 4% to 14% 


Percentage 
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(median=9%) among women over 65 years of age 
and older and 1 study reported a prevalence of 17% 
in women 85 years of age and older. [81, 109, 110] 
While one reason for the consistency of these fin- 
dings may be that there have been fewer studies mea- 
suring daily UI, it is also likely that the reporting of 
daily UI is less dependent on exact wording and 
context of the question. Table 5 provides examples of 
population-based studies reporting prevalence of any 
UI from around the world. For the USA and Britain, 
only larger studies (N >1000) with response rates 
above 80% are included. As can be seen, UI is relati- 
vely common in all countries. The wide range of esti- 
mates make it difficult to make meaningful compari- 
sons between countries. 


Several investigators have noted that the prevalence 
of any UI appears to increase up to middle age, with 
a leveling off or even a slight decrease between ages 
50 and 70, followed by a steady increase among the 
aged. [74, 124] A recent study by Hannestad and her 
colleagues [74] of women of all ages exemplifies this 
latter pattern. The study finds a gradual increase of 
prevalences across adulthood until age 50 when pre- 
valence reaches 30%, a stabilization or even slight 
decline until age 70 when prevalences start rising 
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Figure 4. Prevalence of UI (any leakage) in women 20 


years+. Data from the EPINCONT study [74] 


IHI. PREVALENCE IN SPECIFIC 
POPULATIONS 


There are subpopulations with a higher prevalence of 
UI. Here we review women living in long term care 
facilities, pregnant women, women of different 
race/ethnicity, and cross-country comparisons. 


Table 5. Examples of prevalence of “any’ ‘current’ or ‘ever’ incontinent UI in the general population 


First author Year Country Response Ages N Prevalence of any 
Rate (%) (years) (women) UI (%) 
Thomas [61] 1980 Britain 89 15+ 7,767 27 
Yarnell [63] 1981 Wales 95 17+ 1,022 44 
Iosif [98] 1984 Sweden 15 61 902 29 
Hording [111] 1985 Denmark 85 45 515 22 
Hols t[69] 1988 New Zealand 76 18+ 851 20 
Elving [100] 1989 Denmark 85 30-59 2.631 26 
Rekers [107] 1992 Netherlands 68 35-79 1.299 26 
Brocklehurst [71] 1993 Britain not reported 30+ 2,124 14 
Milsom [112] 1993 Sweden 73 46-86 7459 21 
Lar a[{103] 1994 New Zealand 54 18+ 556 34 
Wetle [110] 1995 USA 85 65+ 2,360 44 
Seim [104] 1995 Norway 77 20+ 1,820 29 
Nygaard [113] 1996 USA 85 65+ 2,025 55 
Nakanishi [81] 1997 Japan 95 65+ 842 10 
Holtedahl [85] 1998 Norway 73 50-74 507 47 
Damian [78] 1998 Italy 71 65+ 363 16 
Koyama [114] 1998 Japan 76 65+ 1120 11 
Swithinbank [73] 1999 Britain 80 19+ 2,075 69 
Dolan [115] 1999 Ireland 66 35-74 689 58 
Hagglund [116] 1999 Sweden 88 18-70 3,076 26 
Chiarelli [88] 1999 Australia 48 18-23 14,761 13 
54 45-50 14,070 36 
41 70-75 12,893 35 
Moller [77] 2000 Denmark 71 40-60 2,860 72 
Hannestad [74] 2000 Norway 80 20+ 27,936 25 
Bortolotti [76] 2000 Italy >99 40+ 2,797 11 
Iglesias [79] 2000 Spain 95 65+ 486 42 
Tseng [82] 2000 Taiwan 80 65+ 256 28 
Maggi [80] 2001 Italy 89 65+ 1531 22 
Muscatello[117] 2001 Australia 68 41+ 262 61 
Sampselle [118] 2002 USA Not reported 42-52 3,302 57 
Van Oyen [106] 2002 Belgium 60 15+ 3,804 5 
Nygaard [119] 2003 USA 82 50-69 5,701 16 
Nuotio [120] 2003 Finland 93 70+ 227 59 
Blanco [121] 2003 Spain 82 40-65 485 15 
Zunzunequi Pastor [122] 2003 Spain 15 65+ 567 30 
Chen [123] 2003 Taiwan 79 20+ 1,247 54 
Hunskaa r[124] 2004 France 60 18+ 3,881 44 
Germany 59 3,824 41 
Spain 64 6444 23 
Britain 45 2,931 42 
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1. LONG TERM CARE FACILITIES 


Several studies have documented a higher prevalen- 
ce of UI in women residing in long-term care facili- 
ties compared to community dwelling women. In 
addition to being more frequent, UI in long term care 
residents tends to be more severe, costly, and have 
greater burden on caregivers compared to UI in the 
community. [125] Estimating the prevalence of UI 
women in institutions is complicated by the variety 
of definitions of long term care, ranging from super- 
vised residential living facilities to nursing homes 
specializing in patients with advanced dementia. 
Some facilities offer a mixture of levels of care. 
Because UI is associated with dementia, limited 
mobility and other co-morbid conditions, prevalence 
of UI is generally higher in facilities with residents 
requiring a higher level of care. 


Several studies from around the world[89-96, 114, 
126] - some of which sampled multiple institutions - 
suggest a median UI prevalence of around 55% (see 
Table 6). One study which examined UI in women 
enrolled in a home health care program found a pre- 
valence of 52% - similar to the median prevalence in 
long-term care facilities. [127] The higher prevalen- 
ce of UI among women in long term care compared 
to the general population of community-dwelling 
women reflects several factors, including the older 
average age and higher level of frailty (even adjusted 
for age) found in long term care residents compared 
to community dwelling women. Other factors proba- 
bly contribute as well. [86] One possible contribu- 
ting factor may be that incontinence in and of itself 
creates an additional burden on caregivers, leading to 
an increased propensity for women with UI to be ins- 
titutionalized. One study showed that existing urina- 
ry incontinence more than doubles the risk of admis- 
sion into nursing homes for women, independent of 
age or the presence of any co-morbid condition. [97] 


2. PREGNANT WOMEN 


Another special population with a high prevalence of 
incontinence is pregnant women. Incontinence 
during pregnancy can be described in terms of period 
prevalence (the proportion of women who report 
ever being incontinent during pregnancy), point pre- 
valence (the proportion of women reporting inconti- 
nence at specific a gestational age during pregnan- 
cy), and cumulative incidence (the proportion of pre- 
viously continent women who report onset of incon- 
tinence at some point in their pregnancy). Studies 
can be prospective, allowing ascertainment of point 
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prevalences, or based on recall after delivery. Some 
studies have examined stress incontinence only (the 
most common type of pregnancy-related UI), while 
others reported all incontinence. While most studies 
include women with prior pregnancies, several stu- 
dies have been limited to primagravidas, or have 
examined women in their first pregnancy separately 
(see Table 7). 


Studies of UI during pregnancy have reported period 
prevalences of 32% to 64% for all UI and 40% to 
59% for stress (including mixed) UI (see Table 7). 
Period prevalence is higher in parous than in nullipa- 
rous women, [128-132] whereas new onset of UI 
(cumulative incidence) during pregnancy is higher in 
primagravida. [129, 132] Point prevalence of UI is 
low in the first trimester, rising rapidly in the second 
trimester and increasing further, though less rapidly, 
in the 3rd trimester. [129, 130, 133-138] Severity of 
incontinence appears to increase during pregnancy 
as well. [133] 


3. RACIAL AND ETHNIC DIFFERENCES 


Most epidemiological studies of UI have been 
conducted on white populations in the US and Euro- 
pe. While several studies of women in Asian coun- 
tries have been reported, [81, 82, 103, 146-153] the 
variation in prevalence makes comparison with stu- 
dies of predominately Caucasian women difficult. A 
handful of population-based studies have compared 
the prevalence of UI among white women and 
women from one or more racial or ethnic groups. 
[102, 103, 118, 119, 154, 155] 


As can be seen from Table 8, these studies have 
found a lower prevalence of UI in Black women, 
Hispanic and Asian compared to white women. Stu- 
dies comparing pelvic physiology have attempted to 
explain the lower prevalence of UI in Black compa- 
red to Caucasian women. Howard and col- 
leagues[156] report clinical data suggesting that 
African-American women have higher ureteral clo- 
sure pressure, larger urethral volume, and greater 
vesical mobility. 


More needs to be learned about differences in UI risk 
factors between different racial and ethnic groups, 
whether risk factor differences can explain diffe- 
rences in UI prevalence between groups, and the 
impact of incontinence by race or ethnicity. Ideally, 
UI among racial/ethnic groups should be evaluated 
within the same study, to avoid spurious differences 
in prevalence estimates due to study differences. 


Table 6. Summary of UI prevalence among women in long-term care (LTC) institutions 


First Year Country Number of Description of Definition of N Prevalence 
Author institutions institution(s) UI (women) (%) 
Palmer [126] 1991 USA 8 nursing homes unknown 332 39 
Borrie [93] 1992 Canada 1 LTC hospital > 1/week 121 65 
Toba [92] 1996 Japan not stated LTC hospital any 965 72 
Brandeis [90] 1997 USA 270 nursing homes > 2/week 1541 50 
Sgadari [91] 1997 Denmark 3,424 52 
France 256 65 
Iceland 667 57 
Italy not stated nursing homes > 2/week 1.078 54 
Japan 1255 43 
Sweden 708 62 
USA 271,778 46 
Koyam a[114] 1998 Japan 8 nursing homes any 328 23 
Aggazotti [89] 2000 Italy 14 9 nursing > 2/month 621 60 
homes, 
2 residential, 
3 mixed 
Table 7. Summary of UI prevalence during pregnancy 
First Author Year N Measure Timing of Prevalence (%) 
survey 
Stanton [138] 1980 181 Point prevalence at 38 weeks Prospective from 16 All UL: 51% 
weeks Stress UI : 40% 
Mellier [139] 1990 265 Period prevalence during “immediately post All UI : 46% 
pregnancy partum” 
Viktrup [140] 1992 305* Period prevalence during pregnancy 3-5 days postpartum All UI : 32%* 
Dimpfl [128] 1992 350 Period prevalence in final 3 months 6 weeks postpartum Stress UI : 54% 
Burgio[133] 1996 523 Period prevalence during pregnancy 2-3 days postpartum All UI : 60% 
Stress UI : 52% 
Wilson[141] 1996  607* Period prevalence during pregnancy 3 months postpartum All UI : 36%* 
Chiarelli [142] 1997 290 Period prevalence in final All UI : 64% 
month “postnatal” Stress UI : 57% 
Marshall [129] 1998 7771 Period prevalence during pregnancy 3 days postpartum All UI : 69% 
Marshall [129] 1998 7771 Cumulative incidence during 2-3 days postpartum All UI : 50%* 
pregnancy All UL: 41%** 
Mason [143] 1999 717 Period prevalence during pregnancy 8 weeks postpartum Stress UI : 59% 
Morkved [130] 1999 144 Period prevalence during pregnancy 8 weeks postpartum All UL: 42% 
Thorp [144] 1999 123 Period prevalence in 3rd trimester Prospective from 1st Stress UI : ~40% 
or 2nd trimester 
Di Stefano [134] 2000 150 Period prevalence during pregnancy 2 days postpartum All UL: 48% 
Spellacy[145] 200 150 Period prevalence during pregnancy 4-6 weeks postpartum All UI : 62% 
Kristiansson [136] 2001 175 Point prevalence at 36 weeks Prospective from early Stress UI : 26% 


*primagravidas only **parous and mulitparous women only 
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pregnancy 


Table 8. Prevalence (%) of UI by Race/Ethnicity in Women 


First author Year Definition of UI White Black Hispanic Asian 
Nygaard [119] 2003 Any in prior 12 months 17 9 10 - 
Grodstein [155] 2003 >1/week 18 10 16 13 
Sampselle [118] 2003 Any 66 50 42 52* 


* Chinese and Japanese combined 


4. CROSS-COUNTRY COMPARISONS 


There is no hard evidence for different incidence and 
prevalence of UI between Western countries and the 
published differences may relate to social, culture, 
economic or until now undetermined factors. Becau- 
se of the heterogeneity of published studies the 
results are difficult to compare, and most of the stu- 
dies do not lead themselves easily to cross-cultural or 
cross-national comparisons. 


One large cross-country study using a validated ins- 
trument to investigate the prevalence of UI has 
recently been published. [124] The study revealed 
that the prevalences of UI and the distribution of dif- 
ferent types in France, Germany and UK were quite 
similar, while the prevalence was lower in Spain. 
The same questionnaire and methodological approa- 
ch were used in the four countries, and the respon- 
ders were of similar age. The overall prevalence of 
UI for these four European countries was about 35%; 
this figure lies in the typical result span for many stu- 
dies performed previously. 


IV. TYPE 


In surveys based on questionnaires or interviews, 
only symptoms can be registered. Typically stress 
incontinence is identified when the respondent 
reports it to occur with physical activity, urge incon- 
tinence when it occurs in the context of a sudden 
urge to urinate. Determination of the pathophysiolo- 
gic basis of the incontinence — urethral insufficiency 
for stress incontinence or detrusor instability for urge 
incontinence- requires the use of urodynamic equip- 
ment and thus cannot be made based on data from 
questionnaires or interviews alone. The question has 
been raised about the use of self-reports in epide- 
miological studies. [157] Sandvik and coau- 
thors[104] validated diagnostic questions used in a 
survey against a final diagnosis made by a gynecolo- 
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gist after urodynamic evaluation. The percentage of 
stress only incontinence increased from 51% to 77%, 
mixed incontinence was reduced from 39% to 11% 
and the proportion with urge only UI remained vir- 
tually the same (10% vs. 12%). However, there are 
also limitations in the use of urodynamics in docu- 
menting the presence of involuntary detrusor 
contractions, with both false positives and false 
negatives occurring. Thus, while self-report and uro- 
dynamic definitions of UI type differ, it is not clear 
which is the most valid and for what purpose. Despi- 
te the uncertainty in determining type of incontinen- 
ce, the differences in the epidemiology of urge and 
stress incontinence are potentially important given 
the presumed differences in underlying pathophysio- 
logy. Differences in the association of stress and urge 
UI (based on self-report) with respect to age, 
race/ethnicity, and risk factors [56, 158, 159] suggest 
that questionnaire-based determination of UI type is 
useful and should be included in all epidemiologic 
studies of UI. 


Proportions of types of UI differ by age. [56] Sur- 
veys of older women suggests that mixed and urge 
incontinence predominates[83, 84, 87, 160] while 
surveys of young and middle-aged women have 
generally found a predominance of stress incontinen- 
ce. [69, 74, 99, 102, 105] Overall, approximately half 
of all incontinent women are classified as stress 
incontinent. A smaller proportion is classified as 
mixed incontinent, the smallest one as urge inconti- 
nent. A recent study which included the entire age 
range by Hannested et al. [74] demonstrates a fairly 
regular increase in prevalence of mixed incontinence 
across the age range, and a decrease in prevalence of 
stress incontinence from the 40-49 year old age 
group through the 60-69 year old group (Figure 5). 


There is relatively little data on the prevalence of 
overactive bladder (OAB), defined as the presence of 
urgency and frequency with or without UI. Not all 
studies distinguish overactive bladder with urge UI 
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Figure 5. Distribution of different types of UI in age groups. 
Data from the EPINCONT study [74] 


(‘wet’ OAB) from overactive bladder without incon- 
tinence (‘dry’ OAB). The NOBLE telephone survey 
found an overall prevalence of overactive bladder 
with urge incontinence of 9.6% in women 18+, 
increasing with age from less than 5% in age group 
18-44 to 19% in age group 65+. [161] Several stu- 
dies have reported the prevalence of urge UI and 
urgency (with or without UI) separately (Table 9). 
On average, urgency with or without UI appears to 
be about twice as common as urge UI. 


V. SEVERITY AND IMPACT 


Severity of incontinence can be defined based on fre- 
quency, typical quantity of urine lost, or a combina- 
tion of these factors. [72, 74, 79, 83, 118, 165] For 
example, the Sandvik’s Severity index[72, 165] is 
calculated by multiplying the reported frequency 
(four levels) by the amount of leakage (dichotomized 
to two levels). The resulting index value is further 
categorized into slight, moderate and severe. Typi- 
cally, slight incontinence denotes leakage of drops a 


few times a month, moderate incontinence daily lea- 
kage of drops, and severe incontinence larger 
amounts at least once a week. The severity index has 
been validated against a 48 hour pad weighing test. 
According to this test, slight incontinence means a 
leakage of 6 g/24 hours (95% CI 2-9), moderate 
incontinence means a leakage of 17 g/24 hours (95% 
CI 13-22) and severe incontinence means a leakage 
of 56 g/24 hours (95% CI 44-67). The severity index 
is thus a semi-objective and quantitative measure, 
and does not include the woman‘s subjective percep- 
tion of her leakage as being a problem or not. A 
recent validation from Scotland concludes that the 
Severity index is a short, simple, valid, reliable, and 
sensitive measure of urinary incontinence in women, 
and that it can be recommended for routine use. 
[166] Other questionnaires recommended to assess 
symptoms and impact on quality of life are reviewed 
and assessed in other chapters of this book. 


The impact of UI can be measured in terms of 
“bothersomeness” or actions taken to ameliorate the 
incontinence, such as wearing pads, reducing activi- 
ties, or seeking medical attention. Not surprisingly, 
women with more severe UI tend to report a greater 
impact of UI. [77, 102] Several scales have been 
developed to measure UI impact, [167-175] but have 
been used mostly in clinical trials. Use of such scales 
in large epidemiologic studies is limited by their 
length. Nonetheless, including a measure of impact, 
in addition to severity, in epidemiologic studies is 
useful for characterizing the importance of the incon- 
tinence to the patient. [123] 


Reporting prevalence by severity or impact provides 
more information and reduces variability in preva- 
lence estimates. Prevalence estimates for severe UI 
range between 3% and 17% with a cluster between 
6-10%. [60, 71, 72, 74, 76, 77, 80, 83, 86, 102, 105] 
The lesser variance among these estimates suggests 
that severe incontinence, like daily incontinence, is 
less easy to deny and better understood by partici- 


Table 9. Prevalence (%) of urgency and urge UI in community-dwelling women 


First Author Year Age N Definition of urgency Prevalence of Prevalence of UI Ratio 
or urge UI urgency urge 

Swithinbank [73] 1999 19+ 2,075 Any 61 46 1.3 

Lapitan [162] 2001 18+ 5.502 Any 35 11 3.2 

Milsom [163] 2001 40+ 16,776 Current 54 36 1.5 

Van Der Vaart [164] 2002 20-45 1,393 Any 45 15 3.0 

Chen [123] 2003 20+ 1,253 Any 13 9 1.4 
Median 2.1 
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pants than ‘any’ ‘ever’ or ‘current’ incontinence and 
thus may represent a more reliable figure. Sand- 
vik[72] found that nearly half of incontinence cases 
had slight incontinence and only 27 % severe. If only 
those with moderate or severe incontinence are 
considered, and including only those who are bothe- 
red by their leakage, the findings from that study 
indicate that approximately one fifth of incontinent 
women suffer from severe, bothersome incontinence. 
These results have recently been confirmed in the 
EPINCONT study [74] (Figures 6 and 7). The seve- 
rity of incontinence varies by type of UI. The frac- 
tion of severe incontinence is much lower in the 
stress group compared to the urge and mixed groups. 
In the EPINCONT study, [74] slight incontinence 
was found in 53% in the stress group, 39% in the 
urge group and 31% in the mixed group (Figure 8). 
Several studies found that the prevalence of signifi- 
cant incontinence tended to increase with advancing 
age. [63, 70, 74, 79] In the EPINCONT study the 
percentages were 2.6, 6.5, 8.6, and 13.0 for age 
groups 20-39, 40-54, 55-69, and 70+, respectively, as 
shown in Figure 6 [74]. 


VI. INCIDENCE AND REMISSION 


There is less data on incidence and remission than on 
prevalence of UI. Incidence and remission of UI are 
higher when defined as moving between ‘no UI and 
‘any UI’ then when defined as moving than between 
‘no UI and ‘weekly’ or ‘daily’ UI. Table 10 summa- 
rizes incidence and remission in community-dwel- 
ling women from several studies using. Annual inci- 
dence for women less than 60 years old ranged from 
1 to 3%, while for those 60 and older, incidence ran- 
ged from 5-11%. A study of women in nursing 
homes reported an annual incidence of 22%. [126] 
Incidence and remission were virtually identical for 
stress and urge UI in the 2 studies that reported data 
by UI type. [113, 176] Remission is often higher than 
incidence, because of the smaller pool of women 
with moderate or severe incontinence compared to 
those who are continent. Thus, if equal numbers of 
women moved from continence to incontinence as 
moved from incontinence to continence, the remis- 
sion would be larger than the incidence because of 
the small denominator. 


In summary, longitudinal studies of incidence, remis- 
sion and natural history are scarce and should be 
encouraged because these types of studies provide 
information about the course of UI and are best sui- 
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ted to investigate its causes and consequences. Inci- 
dence is substantial, but it has proven difficult to 
establish predictors for incident UI. It is also well 
documented that remission can take place, but again 
predictors are not well understood. Remission may 
be related to natural recovery or to medical care, but 
variation due to unreliable measurements cannot be 
excluded either. 


VII. POTENTIAL RISK FACTORS 


Epidemiological and clinical studies conducted in 
various populations reveal a number of variables 
related to UI including several possible risk factors 
or contributing variables (Table 11). Most of the data 
regarding risk factors for the development of UI have 
been derived from cross sectional studies of volun- 
teer and clinical subjects. Risk factors like smoking, 
menopause, restricted mobility, chronic cough, chro- 
nic straining for constipation, and urogenital surgery 
have not been as rigorously studied as age, parity, 
and obesity. This provides us with information of 
limited generalizeability and restricts the level of 
inference regarding causality. 


Well-controlled analyses of potential risk factors and 
predictors are limited. Little is known about their 
relative and absolute value. Risk factors or causes of 
UI need to be investigated in a prospective or longi- 
tudinal design in order to establish the temporal 
ordering between risk factors and onset of UI. Unfor- 
tunately, very few longitudinal studies of UI have 
been conducted. Therefore this review of health-rela- 
ted factors is based primarily on cross-sectional stu- 
dies and can only identify correlates. 


1. AGE 


Because UI is so common among older women, it is 
often regarded as a normal and inevitable part of the 
aging process. Most studies indicate that UI is indeed 
correlated with age. [63, 74, 80, 88, 89, 104, 107, 
112, 113, 115, 178-182] In one well-known study, a 
random sample of 842 women 17-64 years of age 
were interviewed. [63] The prevalence increased 
steadily with age. In another large survey, prevalen- 
ce of UI in women 46-86 years old increased pro- 
gressively over seven birth cohorts (1900 - 1940) 
from 12 % to 25 %. [112] More recent studies have 
yielded similar results in large samples of women. 
One study of 27,936 women 20+ years of age repli- 
cated the significant association between age and 
incontinence (see Figure 4). [74] Another study 
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Figure 6. Prevalence of UI by age group and severity. Data 
from the EPINCONT study [74] 
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Figure 7. Prevalence of UI by age group and impact. Data 
from the EPINCONT study[74] 


Figure 8. Severity of the different types of UI. Data from the 
EPINCONT study[74] 


Table 10. Incidence and remission of UI in community-dwelling women 


Incidence Remission* 
ui Length Average 
First author Year Age a of study (no Ul at a N(ULat annual 
(years) . apas baseline) rate of 
baseline) incidence s s 
remission 
Herzog[177] 1990 60+ Any UI 2 719 5% 435 10% 
: 42- A not 
Burgio[102] 1991 50 >1/month 3 206 3% stated not stated 
Nygaard 1996 65+ some of 6 1,290 7% stress 735 9% stress 
[113] the time 1,209 8% urge 816 9% urge 
Holtedahl koog 30- month “1 249 1% 59 11% 
[85] 74 
Bamuelsson ogy. SO any 5 292 3% 90 6% 
[108] 59 
I 11% ! 
Liu[176] 2002 65+ >occasional 2 733 DEAN 300 5% stress 
604 429 5% urge 
11% urge 


*With or without treatment 
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Table 11. Established and suggested risk factors for UI in 
women reviewed in this text 


Age 

Pregnancy 

Parity 

Obstetrical factors 
Menopause and reproductive hormones 
Hysterectomy 

Obesity 

Lower urinary tract symptoms 
Functional impairment 
Cognitive impairment 
Smoking 

Family history and genetics 


Other factors 


found a significant effect for age in a study of 40,155 
women in three age groups : young (18 - 23), midd- 
le-aged (45 - 50), and older (70 - 75). Though age 
was significant, there were no differences between 
the middle-aged and older women. [88] 


Some studies have found that age was a significant 
risk factor for both urge incontinence and stress 
incontinence, [182] while others have demonstrated 
the association for urge incontinence, but not for 
stress incontinence. [74, 109, 113] Studies that have 
reported a nonsignificant relationship between 
incontinence and age generally have had smaller 
sample size and more narrow age range perhaps res- 
tricting the ability to detect this effect. [56, 85, 87] In 
frail older adults, the relationship with age may be 
different. For example, an inverse relationship bet- 
ween age and UI has been reported in nursing home 
residents. [183] 


Incontinence is not to be considered normal with 
aging; however, there are changes in the bladder and 
the pelvic structures that occur with age and which 
can contribute to UI. [184, 185] Further, UI is often 
attributable to medical problems or diseases that can 
disrupt the mechanisms of continence (e.g., diabetes 
mellitus, cognitive impairment), many of which are 
more common among older adults. 


2. PREGNANCY 


UI in women is often assumed to be attributable to 
the effects of pregnancy and childbirth. UI is com- 
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mon among pregnant women (see Table 7). UI 
during pregnancy is a self-limiting condition for 
many women. Viktrup et al found a prevalence of 
28% who developed stress incontinence during pre- 
gnancy, and 16% became free of symptoms in the 
puerperium. [140] Similarly, in a cohort of 523 
women, Burgio et al found a drop in the prevalence 
from 60% during pregnancy to 11% by 6 weeks post- 
partum. [186] Incontinence during pregnancy has 
been shown to be a predictor of postpartum inconti- 
nence, [135, 186] as well as a risk factor for inconti- 
nence at 5 years past delivery (Figure 9). [187] Thus, 
there is evidence that women who are incontinent 
during pregnancy may be predisposed to experien- 
cing UJ at later times in their lives, such as during a 
subsequent pregnancy or as they age. However, it is 
still questionable whether pregnancy itself contri- 
butes to UI in later life or whether it is attributable to 
factors associated with childbirth. 
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A. No UI before or 3 months after 1st delivery 

B. Onset of UI during 1st pregnancy or puerperium, 
but remission 3 months after delivery 

C. Onset of UI during 1st pregnancy or puerperium, 
but no remission 3 months after delivery 


Figure 9 . Percentage of women with stress and urge incon- 
tinence 5 years after first pregnancy and delivery (Data 
from ([187]), with permission) 


3. PARITY 


The role of childbearing in predisposing women to 
UI is supported by several studies that have demons- 
trated a link between UI and parity. [69, 70, 88, 100, 
101, 133, 158, 159, 181, 182, 188-195] There are 
several explanations that may be offered. [196] First, 
childbirth may result in pelvic floor laxity as a conse- 
quence of weakening and stretching of the muscles 
and connective tissue during delivery. Second, dama- 
ge may occur as a result of spontaneous lacerations 
and episiotomies during delivery. The result of these 
events can be impaired support of the pelvic organs 


and alteration in their positions. A third possibility is 
that the stretching of the pelvic tissues during vagi- 
nal delivery may damage the pudendal and pelvic 
nerves, as well as the muscles and connective tissue 
of the pelvic floor, and can interfere with the ability 
of the striated urethral sphincter to contract prompt- 
ly and efficiently in response to increases in intra- 
abdominal pressure or detrusor contractions. 


In an early study, Thomas and colleagues reported 
that UI was most likely to occur in parous rather than 
nulliparous women at all ages (15-64 years) and that 
UI was most common in women who had four or 
more children. [61] Some studies have reported a 
threshold effect at one delivery and little or no addi- 
tional risk with increasing parity. [69, 158, 195, 197] 
However, other studies suggest that increasing parity 
increases the risk of UI and that the relationship may 
even be linear. [158, 159, 189, 198, 199] In one 
study, the odds ratio increased with parity from 2.2 in 
primiparous women to 3.9 in Para II to 4.5 in Para 
TMI. [159] 


The association between parity and UI appears to 
diminish and even disappear with age. [88, 158, 192] 
A large study in Australia found that parity was 
strongly associated with UI for young women (18-23 
years). For women 45-50 years there was only a 
modest association, and for old women (70-75 years) 
the association disappeared. [88] 


In a Norwegian study, [158] the relationship was 
significant for younger women (age 20-34 years), 
weaker in middle-aged women, (35-64) and absent 
in older women (> 65years) (Figure10 compares the 
two studies). In addition, two studies of middle-aged 
women have found no association between parity 
and UI. Hording and colleagues found that frequen- 
cy of UI in 45-year-old women was not associated 
with frequency of births. [99] 


Similarly, Burgio and colleagues found that healthy 
perimenopausal women with UI were not any more 
likely to have delivered more children than continent 
women. [102] Nevertheless, the literature shows that 
age is a stronger risk factor than parity. 


Also there has been done little research whether time 
since delivery or age at delivery will influence the 
effect of parity. Foldspang et al found increased risk 
of UI with increasing age at the last childbirth for 
women aged 30-44 years. [192] One study found that 
women over 30 years old at their first delivery were 
at higher risk, [197] while another found that increa- 
sing age at the first delivery had an influence on UI. 
[193] 
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Figure 10. Relative risk of UI by age groups and parity. 
Data from Rortveit 2001 and Chiarelli 1999. [88, 158] 


The effect of parity on the severity of UI has been 
little investigated. Kuh et al found a statistically 
significant trend for increasing severity with increa- 
sing parity, [197] while Rortveit et al found no effect 
on severity. [158] 


Few studies have made a distinction based on type of 
UI. In some studies, there was predominately a rela- 
tionship between parity and stress UI, [158, 159, 
197] but in others, the relationship was significant 
both for stress and urge UI. [182, 199] 


4. OBSTETRICAL AND FETAL FACTORS 


Several obstetric and fetal factors have been explo- 
red as possible contributors to the development of 
incontinence. In particular, there is growing eviden- 
ce that vaginal delivery may predispose a woman to 
incontinence, more so than a Cesarean section. [135, 
140, 141, 181, 182, 186, 200-206] Vaginal delivery is 
believed to cause pelvic neuropathy that could insti- 
gate UI. [197, 207, 208] Viktrup et al compared 
continent women who delivered vaginally to women 
who underwent a cesarean section and found a diffe- 
rence in favor of cesarean. However, three months 
after delivery, the difference became statistically 
insignificant. [140] One study of incontinence in 
pregnancy investigated the role of prior deliveries 
and found that having had a prior vaginal delivery 
increased by 5.7 the risk of incontinence in a subse- 
quent pregnancy compared to having no prior deli- 
veries, but having had a Cesarean section did not 
increase the risk. [200] In a large study of over 
15,000 women under the age of 65 years, Rortveit et 
al demonstrated that women who had undergone a 


cesarean section were at increased risk of stress or 
mixed UI compared to nulliparous women (OR = 
1.5). [205] Further, those who had undergone a vagi- 
nal delivery were at even greater risk of stress UI 
compared to those who had a cesarean section (OR = 
2.4). Other studies have shown a similar results with 
odds ratios (or RR) ranging from 1.77 to 2.8. [181, 
182, 186, 203] 


Data on other obstetric techniques and complications 
are inconsistent. One factor that has been associated 
with incontinence is the use of forceps. [186, 203, 
209] In one study, forceps delivery carried a relative 
risk of 1.5 compared to spontaneous delivery and 3.1 
compared to cesarean section. [203] Interpretation of 
the effect of forceps can be confounded by its asso- 
ciation with complications during labor. However, in 
another study, it nearly doubled the odds of inconti- 
nence, even while controlling for complications and 
lacerations. [183] Foldspang et al [210] found strong 
associations between incontinence and forceps deli- 
very/vacuum extraction, episiotomy, and perineal 
suturing in bivariate analyses. However, the effects 
of these variables were insignificant in multivariate 
analyses possibly suggesting that they may simply 
have been markers for having had a vaginal delivery. 


Induced labor has also been implicated as a factor 
contributing to incontinence. [154, 199] Thom and 
colleagues[154] found an increased risk of UI with 
increased exposures to oxytocin (OR = 1.9 for one 
exposure, 3.1 for two exposures). Similarly, Pregaz- 
zi et al reported that intravaginal dinoprostaglandins 
increased the risk of postpartum UI. [199] Other 
methods of speeding delivery may also cause UI. A 
study of 3,963 Nigerian women reported that 
pushing on the fundus during labor was associated 
with UI as well as pelvic organ prolapse. [211] 


Two studies suggest that the birth weight of the 
infant may predispose the mother to UI. [179, 200] 


In one study, 11 obstetric variables were explored. 
[200] Only birth weight > 4,000g and mediolateral 
episiotomy were associated with incontinence in 
subsequent pregnancy (OR=1.9 and 1.9). Other stu- 
dies have reported no relationship between inconti- 
nence and a number of obstetric variables, including 
episiotomy, sphincter lesion, forceps delivery, 
vacuum extractions, perineal and vaginal lacerations, 
epidural anesthesia, oxytocin stimulation, length of 
2nd stage labor, and fetal birth weight. [135, 154, 
159, 186, 193, 198-200, 212-214] 


Vesico-vaginal fistula is an important cause of disas- 
trous UI in developing countries, usually due to obs- 
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tetric trauma. [215] Differences in birthing practices 
world wide (including route of delivery and availabi- 
lity of obstetric care) should be investigated to deter- 
mine potential relationship to continence status. 


5. MENOPAUSE 
MONES 


AND REPRODUCTIVE HOR- 


Clinically, it has long been understood that urinary 
symptoms are an integral part of the transition from 
the premenopausal to the post-menopausal state. The 
atrophic changes increase susceptibility to urinary 
tract infections and can cause storage symptoms 
(such as urinary frequency and urgency), dysuria, 
vaginal dryness, and dyspareunia. Given the eviden- 
ce that atrophy of these tissues can be reversed with 
estrogen, and that estrogen replacement reduces UI 
in some cases, it seems reasonable to propose that 
estrogen loss contributes to the problem. 


However, the literature is inconsistent in describing 

the role of menopause and estrogen loss as signifi- 
cant contributors to UI. Positive findings were repor- 
ted by Rekers and colleagues, who compared preme- 
nopausal women (N=355) with postmenopausal 
women (N=858) and found no significant difference 
in the prevalence of UI between the two groups (25% 
versus 26%). [107] However, there were significant 
differences in the frequency of incontinence epi- 
sodes, indicating that postmenopausal women had 
more severe incontinence. Postmenopausal women 
were more likely to have UI on a daily basis or more 
frequently (7 %), compared to the premenopausal 
women (3 %). They were also much more likely to 
have urgency and nocturia. Postmenopausal women 
were less likely, however, to have large volume acci- 
dents, and there were no differences in the types of 
UI. These investigators also examined the time 
frame between menopause and the onset of UI. A 
significant increase in the incidence of UI occurred 
10 years before the menopause, and an even larger 
increase was found at menopause. Among postme- 
nopausal women with UI, 28% had onset before 
menopause, 18% around the time of menopause, and 
54 % after menopause. Finally, women who expe- 
rienced a surgical menopause had a higher prevalen- 
ce of UI (36 %) compared to those who experienced 
a natural menopause (22 %). It has also been repor- 
ted that peri-menopausal women have greater severi- 
ty of incontinence compared to pre-menopausal 
women. [118] 


Other studies have found no significant differences 
between postmenopausal and premenopausal women 


in the prevalence or the frequency of incontinence. 
[98, 115, 197] Some studies have even reported 
significantly lower prevalence among postmenopau- 
sal women than among premenopausal women, 
[101, 189, 197] though in one, the effect was signifi- 
cant for stress incontinence but not for urge inconti- 
nence. [197] Further, recent studies of risk factors 
have found that incontinence is not associated with 
the number of years since menopause, [109] age at 
menopause, [85] nor mean age of natural menopau- 
se. [154] 


Related to menopause is the issue of estrogen repla- 
cement therapy. While one might expect lower rates 
of incontinence in women taking hormone replace- 
ment therapy, research does not support this. Some 
studies have shown no effect for hormone use[113, 
159] while other have found an increased risk of 
incontinence in women taking hormones for mens- 
trual disorders (OR = 2.7)[216] and in older women 
taking estrogen. [105, 154, 198, 209, 217] In an 
intervention study (HERS study), women randomi- 
zed to receive estrogen/progestin experienced worse- 
ned UI compared to the controls. [218] 


6. HYSTERECTOMY 


When asked about the onset of UI, many women will 
report that it began immediately following hysterec- 
tomy. A hysterectomy with oophorectomy puts a 
woman into surgical menopause, which could indi- 
cate a hormonal mechanism. Alternatively, the deve- 
lopment of post-hysterectomy UI might be caused by 
nerve damage during the procedure or to distur- 
bances of musculo-fascial attachments of the bladder 
to the surrounding pelvic wall. [219] 


There are few well-controlled prospective studies 
investigating the role of hysterectomy and results are 
mixed. In studies utilizing univariate analyses, some 
have shown significant associations between UI and 
hysterectomy, [88, 112, 181, 220] as well as oopho- 
rectomy. [88] Milsom and colleagues, in a survey of 
3,896 women, reported that those who had a hyste- 
rectomy were more likely to report UI than those 
who had not (21% vs. 16 %), and this trend occurred 
across five birth cohorts from 1900 to 1920. [112] 
Some studies have reported no association between 
hysterectomy and UI in general[99] and stress incon- 
tinence in particular. [197] Others have found a 
significant relationship in univariate analyses but 
nonsignificant results after controlling for other 
variables in multivariate analyses. [154, 197, 220] 


Studies using multivariate analysis models also yiel- 
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ded inconsistent results, but tend to support an asso- 
ciation between UI and hysterectomy. Four studies 
found a positive association between hysterectomy 
and incontinence with odds ratios of 1.5 to 2.6. [159, 
178, 209, 221] One study found no association bet- 
ween UI and hysterectomy (OR = 1.07), [85] and 
another found that women who had a hysterectomy 
(without concomitant prolapse repair) were less like- 
ly to have UI. [187] 


In a review of the clinical literature on the effects of 
hysterectomy, Thom and Brown[219] concluded that 
most studies did not find an increase in UI in the first 
two years after surgery. Also, UI was decreased after 
surgery in some studies. A subsequent study of the 
clinical effects of hysterectomy examined the preva- 
lence of stress and urge incontinence before and one 
year after hysterectomy and found no detrimental 
changes. [222] 


Thus, there is evidence to suggest that hysterectomy 
may place a woman at risk for UI and contradictory 
information to suggest that hysterectomy may not 
contribute to the development of UI. Therefore, the 
role of hysterectomy remains controversial. [178, 
223] Further study of the relationship of hysterecto- 
my to UI could clarify the issue and potentially yield 
surgical techniques that would minimize the risks of 
UI. 


7. OBESITY 


Obesity is well established as a factor that can cause 
UI or contribute to the severity of the condition. It is 
believed that the added weight of obesity, like pre- 
gnancy, may bear down on pelvic tissues causing 
chronic strain, stretching and weakening of the 
muscles, nerves, and other structures of the pelvic 
floor. 


Data from several studies indicate that UI in women 
is associated with higher body mass index and grea- 
ter weight (Figure 11). [76, 85, 88, 102, 109, 118, 
132, 154, 159, 178-180, 182, 186, 188, 190, 193, 
194, 197, 209, 216, 220, 224-226] In one study, a 
significant relationship was found between UI and 
body mass index such that women with regular UI 
had the highest mean body mass index and those 
who had never been incontinent had the lowest mean 
body mass index. [102] Dwyer and colleagues found 
that obesity was significantly more common among 
women with detrusor instability, as well as among 
those with stress incontinence, compared to conti- 
nent women. [227] One study found a positive 
“almost linear association” between BMI and both 
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Figure 11. The association between UI increasing Body 
Mass Index (BMI). Data from[74] 


stress incontinence and urge incontinence[159]. The 
highest BMI quartile had a 4.2 times greater risk of 
stress incontinence and a 2.2 times greater risk of 
urge incontinence. Although some studies have 
shown a relationship between BMI and both stress 
UI and urge UI, [159, 182] others have found that 
increased BMI was a risk factor for stress inconti- 
nence, but not for urge incontinence. [109, 197] The 
relationship between BMI and UI has been reported 
in studies of younger women, [88] middle aged 
women, [88, 118, 194, 209] older women, [88] 
women in the postpartum period, [186] and nuns. 
[220] The possibility that the effect is dependent on 
a threshold value was reflected in the results of ano- 
ther study that found an association between UI 
during pregnancy and pre-pregnancy BMI > 35 
(OR=2.5), but a lack of significance with BMI >30 
(OR=1.7). [200] 


In addition to the associations found between obesi- 
ty, body mass index, and UI, confirmatory results 
have been reported from intervention studies. Baria- 
tric surgery was used in one study to drastically redu- 
ce weight in a group of morbidly obese women, 
resulting in subjective and objective resolution of 
stress as well as urge incontinence. [228] In another 
study, weight reduction by bariatric surgery resulted 
in reduction of stress incontinence from 61% to 12% 
of the group. [229] Thus, there is strong evidence to 
support the causal role of excess weight in the deve- 
lopment of UI. 


8. LOWER URINARY 
(LUTS) 


Urinary tract infection has long been considered a 
contributor to UI, a condition to be resolved as a 
transient cause of UI. Several studies support this by 
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reporting an association between UI and history of 
UTI, recurrent UTI, or symptoms of cystitis (e.g. 
urine that burns or stings). [88, 89, 109, 127, 194, 
195, 197, 209, 220, 224, 230, 231] Regardless of 
whether they are caused by infection, disease, nor- 
mal processes, or unknown factors, several urinary 
tract symptoms have proven to be correlated with UI. 
Symptoms such as blood in the urine, cloudiness or 
foul smell in urine, burning with urination, trouble 
starting urine flow, inability to shut off urine flow, 
needing to push and strain while urinating, or nee- 
ding to urinate more than once to empty bladder have 
emerged as one of the most critical set of correlates 
and potential precursors of UI from the MESA and 
other studies. [83, 159] In a study of postpartum 
women, self-reported frequency of urination was the 
strongest predictor of UI. [186] 


9. FUNCTIONAL IMPAIRMENT 


Another set of health-related correlates that have 
been substantiated in several studies are functional 
impairments, particularly mobility limitations. [80, 
83, 86, 89, 90, 113, 127, 179, 183, 225, 232-234] 
Odds ratios from a study of 839 nursing home resi- 
dents demonstrated the increasing likelihood of 
incontinence with worsening level of mobility from 
requiring no help with mobility to needing support 
(1.8), depending on care providers (5.63), and being 
wheelchair or bed-bound (7.38). [89] A study of 
2025 older women indicated that several measures of 
mobility impairment were associated with UI inclu- 
ding inability to walk 0.5 mile (OR=2.15), inability 
to move heavy objects (OR=1.89) and inability to 
climb stairs (OR=1.66). [113] In addition improve- 
ment in ADLs was associated with 3-year remission 
rates of urge incontinence (OR=0.5). Mobility pro- 
blems include having experienced a fall during the 
last 12 months, being diagnosed with arthritis, cur- 
rently using equipment to get around, being restric- 
ted from going out, and several performance mea- 
sures of lower body physical functions. 


Other large studies of older adults have shown that 
UI was associated not only with mobility impair- 
ment, but also with sensory impairment (impaired 
vision), which may contribute to mobility limita- 
tions. [183, 225] Environmental barriers that limit 
mobility can also contribute to UI. For example, stu- 
dies of nursing home residents and home care 
patients have documented higher prevalence of UI 
associated with the use of physical restraints (OR = 
3.2, 2.5) and other environmental barriers (OR = 
1.53). [127, 183] 


These effects are also observed in acute care settings. 
For example, in a study of 6,516 older women admit- 
ted to the hospital following hip fracture, the odds of 
developing UI during the hospitalization was increa- 
sed by pre-fracture use of a wheelchair or walking 
device or dependence on others to walk (OR = 1.53, 
2.51). [234] 


The exact interpretation of the relationship between 
functional impairment and UI, however, is still being 
debated. At issue is whether UI is a direct consequen- 
ce of difficulties in getting to the bathroom and remo- 
ving clothing, or whether UI is a predictor of frailty 
as shown in a study of 1531 older women. [80] Lon- 
gitudinal information is needed to sort out the direc- 
tion of causation between functional impairments and 
UI. Alternatively, mobility limitations and UI may 
both be consequences of general frailty in older age 
or of an underlying systemic illness such as a stroke. 
There is evidence of an association between UI and 
stroke[88, 113, 183, 225] as well as Parkinson’s 
disease. [80, 113] UI may be a direct consequence of 
neurological damage caused by these diseases or an 
indirect result of the physical limitations they impose. 


10. COGNITIVE IMPAIRMENT 


Research on UI in nursing home residents has consis- 
tently supported a causal role for dementia. [89, 90, 
93, 183, 235, 236] In studies using multivariate ana- 
lyses, patients lacking mental orientation had a 3.6 
times greater risk of being incontinent than those with 
normal mental status;[89] and the presence of demen- 
tia increased the odds of UI by 1.5 to 2.3. [90, 183] A 
link between incontinence and mental status has also 
been demonstrated in the acute care setting. In a 
sample of women admitted to the hospital for hip 
fracture, presence of confusion increased the odds of 
developing UI during the hospitalization (OR = 3.44). 
[234] 


In the Canadian Study of Health and Aging a strong 
association was found between severity of dementia 
and UI in elderly women. [86] Odds ratios were 1.2, 
4.0, and 12.6 for mild, moderate and severe dementia, 
respectively, after controlling for age, residence, and 
ambulatory function. However, in a community 
sample, no relationship was found between mental 
status and difficulty holding urine. [110] 


A systematic review of 11 studies examining UI in 
persons with dementia concluded that UI is common 
in patients with dementia and is more prevalent in 
demented than in nondemented older individuals. 
[237] 
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11. SMOKING 


Smoking has been implicated as a risk factor for 
incontinence in women. Although the mechanism is 
unknown, but it is thought that smoking may contri- 
bute to chronic coughing or interfere with collagen 
synthesis. The research has yielded inconsistent 
results, but several studies now suggest a link between 
UI and smoking. [105, 118, 186, 198, 209, 226, 238] 
In a case control study of 606 women, those who cur- 
rently smoked had a 2.5 fold higher risk of stress 
incontinence. [238] In the Study of Women’s Health 
Across the Nation (SWAN; women age 42-52), cur- 
rent smoking was a significant predictor of UI severi- 
ty (OR = 1.38) in a model that controlled for several 
variables including menopause status, parity, and 
BMI. [118] In other studies, smoking was a risk factor 
for incontinence in young women, and women in the 
12-month postpartum period. [186, 209] 


In some studies, smoking was significant in univa- 
riate analyses, but not in multivariable models 
controlling for such variables as age and caffeine. 
[200, 239] No association between smoking and UI 
or an inverse relationship have been reported by 
other studies. [76, 85, 109, 179, 195, 212] 


Differences in the findings of these studies may be 
partially explained by differences in the ages of the 
samples. In most of the studies with positive findings 
participants were young or middle aged, [105, 118, 
186, 198, 209] while some of the negative studies 
focused on older cohorts[85, 109, 195] or included 
older respondents. [179] In the Australian Longitudi- 
nal Study of Women’s Health, for example, investi- 
gators found that heavy smoking (> 20 per day) was 
an independent risk factor for UI in young women 
(OR = 3.34), but not in their middle aged or older 
groups. [209] It is possible that older individuals 
may stop smoking due to medical problems. Thus, in 
older cohorts, nonsmokers could be a frailer group, 
with increased risk of urinary incontinence due to 
disability. 


12. FAMILY HISTORY AND GENETICS 


Parallel to the developments in genetics and molecu- 
lar biology, there is an interest in investigating many 
medical conditions for genetic components. Little is 
known about a genetic component for UI. Although 
twin studies are the best genetic studies, only one has 
been identified in the incontinence literature. [240] 
The inheritability was significant for urge, but not for 
stress UI in a study of 161 MZ and 249 DZ twins 
aged 75+. Data suggests that about half the risk for 
urge incontinence is inherited in this age group. 


Family studies may find evidence for familial cluste- 
ring. One study found that family history was asso- 
ciated with stress UI. [241] Relative risks for 
mothers, sisters, and daughters of women with stress 
incontinence were 2.8, 2.9, and 2.3, respectively. A 
recent large study of sisters, daughters, mothers and 
grandmothers found an association between inconti- 
nence status in first-degree relatives. [242] The 
investigators found an increased risk of any inconti- 
nence and of severe symptoms for women whose 
mothers or older sisters were incontinent. There was 
an increased recurrence risk for all three types of 
incontinence, but the increase was not statistically 
significant for urge incontinence. There was no appa- 
rent recurrence from a woman to her granddaughter, 
but if women in both previous generations had 
incontinence, the risk to a woman in the third gene- 
ration was substantially increased. In general the 
recurrence risk was somewhat higher from sister to 
sister than from mothers to daughters. 


13. OTHER FACTORS 


Other published articles have reported correlations 
between UI and several other variables, including 
diabetes, [88, 109, 113, 118] fasting blood glucose, 
[180] previous gynecological surgery, [85, 101, 180, 
189, 194, 216] constipation, [88, 159, 183, 194] fecal 
incontinence, [83, 89] use of diuretics, [159, 188] 
benzodiazepines, [243] other drugs, [113, 244, 245] 
caffeine consumption, [239] perineal suturing, [135, 
189] exercise, [246, 247] genital prolapse, [99, 198] 
radiation, [248] impaired function of the levator 
muscles, [85, 99, 198] childhood enuresis, [197, 216, 
249] respiratory problems, [80] depression, [119, 
220] and sleep disturbance. [80, 179] An observatio- 
nal study[97] reviewed the medical records of 5986 
members aged 65+ of a large health maintenance 
organization in California. There was an increased 
risk of UI associated to the diagnoses of Parkinson’s 
disease, dementia, stroke, depression, and congestive 
heart failure. Currently there is a dearth of knowled- 
ge to aid medical providers in advising their patients 
about occupational factors that promote either the 
onset or recurrence of urinary incontinence. 


SUMMARY POINTS 


° The prevalence estimates of at least some 
degree of UI show a wide range. The variabili- 
ty may be explained by factors such as varia- 
tions in the definition of UI, in collection of the 
study samples, or variation in survey proce- 
dures, or effects of intervention. Several new 
studies from a variety of countries have recent- 
ly been published. 
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e The median level of prevalence estimates gives 


a picture of increasing prevalence during young 
adult life (prevalence 20-30%), a broad peak 
around middle age (prevalence 30-40%), and 
then a steady increase in the elderly (prevalence 
30-50%). 


The prevalence of severe or “significant” incon- 
tinence (depending on frequency and amount of 
leakage, soaking of clothes, use of pads etc.), is 
rather consistent, and ranges between 3% and 
17%, with most studies reporting between 6% 
and 10%. 


Proportions of types of UI are difficult to esti- 
mate, and estimates vary considerably. Approxi- 
mately half of all incontinent women are classi- 
fied as stress incontinent. A smaller proportion 
is usually classified as mixed incontinent, and 
urge incontinence is the smallest category. 


Little is known about the risk factors and demo- 
graphic correlates of the different types, but the 
types probably reflect different pathologies and 
etiologies. 

Several recent studies indicate that urgency, 
with or without urge incontinence, is approxi- 
mately twice as common as urge incontinence. 


Incidence studies are scarce and should be 
encouraged. Remission can occur, but we know 
little about the rates of remission or its predic- 
tors. Such studies will also give a better unders- 
tanding of the dynamics between risk factors 
and the onset of UI. 


The available data suggests higher prevalence 
of UI among Caucasian women that may be due 
primarily to racial differences in the prevalence 
of stress UI. While at least four population- 
based studies comparing UI prevalence between 
white women and one or more other racial/eth- 
nic group have been published since 2003, there 
remains a paucity of published information 
regarding UI in non-Caucasian women world 
wide. 


A number of medical correlates of UI have been 
identified, but need to be investigated in a pros- 
pective, longitudinal, well-controlled design in 
order to establish the temporal ordering between 
risk factors and onset of UI. 


Well-controlled analyses of potential risk fac- 
tors and predictors are limited. Age, childbea- 
ring, obesity, urinary symptoms, and functional 
impairment remain the best established risk fac- 
tors. 


E. EPIDEMIOLOGY OF 
UI IN MEN 


L GENERAL COMMENTS AND 
DEFINITIONS 


The epidemiology of UI in men has not been inves- 
tigated to the same extent as for females. However, 
progress has been made during the 3 last years, par- 
ticularly in the reporting of population-based studies 
of urinary incontinence among men and more speci- 
fically also after prostatectomy. In almost all com- 
munity based studies, the prevalence rates of UI 
continue to be reported to be less in men than in 
women by a 1 : 2 ratio. The type and age distribution 
are much different between the sexes, and risk fac- 
tors, although less investigated in men, seem to be 
different. It is also important not to consider UI as an 
isolated problem in men, but rather as a component 
of a multifactorial problem. Often other urogenital 
symptoms (LUTS) such as weak stream, hesitancy, 
and dribbling, or erectile dysfunction, exist. 


Post-prostatectomy incontinence has been studied 
and reported with increasing regularity in the last 
few years. Since radical prostatectomy is being per- 
formed with increased frequency, and incontinence 
is one of the main complications of the procedure, 
we decided to do an indepth analysis of the post- 
prostatectomy patient population. Brachytherapy, 
high intensity focused ultrasound treatment (HIFU) 
and cryotherapy were not included. In addition to 
epidemiological studies, we included clinical trials if 
the report had relevant data on incontinence. Mini- 
mum follow-up and time of assessment for continen- 
ce should be at 12 months from the time of surgery. 


For a general discussion about UI definitions and the 
implications for the interpretation of the studies, we 
refer to other subsections of this chapter. 


IL PREVALENCE 


Several surveys from the general population have 
been conducted to determine the prevalence of UI in 
men (Table 12). Prevalences ranging from 3 — 39% 
have been published. The wide results span is proba- 
bly explained by differences in the population stu- 
died, definition of incontinence used and the 
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methods used in the surveys. A systematic review of 
21 studies reported a prevalence of UI in older men 
ranging from 11-34% (median = 17, pooled mean = 
22%). In the same review, the prevalence of daily UI 
in men ranged from 2-11% (median = 4%, pooled 
mean = 5%). [56] Studies that use a broad definition 
of UI, include older and institutionalized men, and/or 
use self-reporting methods tend to report higher pre- 
valence. [56, 114] 


For any definition of UI, there is a steady increase in 
prevalence with increasing age (Table 13). 


Due to differences in pathological anatomy and 
pathophysiology of UI in men and women, there is a 
different distribution in incontinence subtypes. 
Recent studies confirmed previous reports of the pre- 
dominance of urge incontinence (40-80%), followed 
by mixed forms of UI (10-30%), and stress inconti- 
nence (<10%). [55, 78, 83, 152, 256] The increasing 
prevalence of any UI by age in men is largely due to 
the contribution of urge incontinence rather than 
stress incontinence. One study demonstrated an 
increasing rate of urge UI from 0.7% between ages 
50 and 59, 2.7% between 60-69 and 3.4% for 70 
years and older respondents. Stress UI was steady at 
0.5%, 0.5% and 0.1% for the above groups respecti- 
vely. [152] On the other hand, Maral and coworkers 
reported increasing prevalence also of SUI with age, 
from 0.9% between age 35-44, to 1.2% between 45- 
54, 3.8% between 55-64, and 4.9% at age 65 and 
older. [252] 


Most studies have a large fraction of other/unclassi- 
fied types. One study reported that a majority of men 
with UI had overflow and functional types of incon- 
tinence, [76] while another found constant dribbling 
in 7% of their respondents. [78] Terminal dribbling 
or postvoid dribbling is another type of leakage in 
men that is difficult to assign to the conventional 
subtypes of UI. In an Australian survey, 12% of 
respondents reported frequent terminal dribbling. 
[261] 


When it comes to severity, the sex differences do not 
seem to be different from those for any incontinence. 
Estimates for severe UI in older women tend to be 
about twice as high as for older men. [55] 


A recent study presented data on possible racial or 
ethnic difference in the prevalence of UI in men. 
[250] There were lower prevalences of reported UI 
among men from Korea (4%) and France (7%) than 
in men from Britain (14%) and Denmark (16%). On 
the other hand, unpublished data from the MESA 
study did not indicate differences in prevalence 


Table 12. Examples of prevalence studies of UI among men 


Author and year [ref] N Response Population (age) Prevalence (%) 
rate (%) 

Boyle 2003[250] 4979 - 40-79 7 (France), 

16 (The Netherlands), 14 (UK), 

4 (Korea) 
Engstrom 2003 [251] 2217 86 40-80 2 (SUD 
Van Oyen 2002 [106] 7 266 - > 15 1 
Schmidbauer 2001 [180] 1236 - Mean 49 5 
Maral 2001 [252] 1 000 90 >15 1 (SUD, 3 (UUT) 
Stoddart 2001 [253] 1 000 79 > 65 23 
Aggazzotti 2000 [89] 893 90 Community and 39 

residential homes 

Bortolotti 2000 [76] 2 721 - > 50 32 (last year), 14 (weekly) 
Gavira-Iglesias 2000 [79] 827 - > 65 29 
Smoger 2000 [254] 840 - 25-93, VA clinic 32 
Ueda 2000 [152] 3 500 53 > 40 11 (UUI) 
Roberts 1999 [255] 778 - > 50 26 
Roberts 1998 [87] 2 150 - > 40 18 
Damian 1998 [78] 589 78 > 65 15 
Schulman 1997 [256] 2 499 - > 30 5 
Malmsten 1997 [257] 10 458 74 > 45 9 
Umlauf 1996 [258] 1 490 53 Elderly 29 
Nuotio 2003 [160] 171 - > 70 2 (SUD, 17 (UUT), 6 (MUD 
Nuotio 2002 [120] 171 - > 70 24 (UUD 


SUI : Stress UI, UUI : Urge UI, MUI : Mixed UI 
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Table 13. Examples of prevalence of UI across age spec- 
trum in men 


Author and N Distribution Prevalence 

year [ref] by age (%) 

Yarnell, 1979 169 65 9 

[259] 70 — 80 8 
80+ 22 

Thomas, 1980 8761 45-54 5 

[61] 55 — 64 9 
65 — 74 15 
75+ 18 

Diokno,1986 

[83] 805 60+ 19 

Malmsten, 1997 

[257] 10458 45-60 4 
70 7 
80 20 
90+ 28 

Schulman, 1997 

[256] 2499 50-54 5 
60 — 64 6 
70+ 14 

Bortolotti, 2000 

[76] 2721 51-60 2 
61-70 3 
70+ 7 

Ueda, 2000 

[152] 3500 40-59 2 
60 — 69 4 
70+ 4 

Aggazzotti, 

2000 [89] 839 <65 19 
65 — 74 23 
75 — 84 52 
85+ 53 

Temml, 2000 

[260] 1236 20-39 2 
40 — 59 4 
60 — 69 8 
70+ 12 

Smoger, 2000 

[254] 840 <40 25 
41 — 60 31 
61 -70 36 
71 -80 33 


among white male respondents compared to African 
American respondents. 


Literature on the incidence of male UI is very scarce. 
The MESA study [177] found a one-year incidence 
rate for elderly men at 9%. Substantial remission 
rates were also obtained, higher among men (27%) 
than women (11%). Malmsten [257] analysed the 
age of onset for each age cohort. Mean debut age for 
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all men was 63 years, mean duration was about 8-10 
years in the cohorts. 


One possible explanation for the various results 
published in men, is the predominance of urge type 
incontinence among men, and its close relation to 
overactive bladder with and without incontinence. 
Another factor is the close association between urge 
UI and prostate gland disease, infections, or bowel 
dysfunction, all of which are relatively amenable to 
treatment or may improve even without treatment. 


Another problem closely associated with urinary 
incontinence is that of the overactive bladder. Three 
large surveys done in three major regions of the 
world have studied the prevalence of this problem, 
using the definition of frequency, urgency and urge 
incontinence, occurring singly or in combination. 
Milsom and coworkers demonstrated a 16% overall 
prevalence of OAB among men in 6 European coun- 
tries. [163] Similarly, Stewart and colleagues found a 
16% prevalence among American men. [161] Across 
11 Asian countries, a 30% prevalence of OAB in 
men was established by Moorthy and coworkers. 
[262] The prevalence rates for OAB in men seem to 
be similar to those in women. [163, 263] Increasing 
prevalence was noted with increasing age in all sur- 
veys. However, the prevalence of OAB with and 
without urge incontinence differs in men and 
women. In women about half of the OAB population 
has urge incontinence, while among men this pro- 
portion is only about 15-20%. Also, the steep increa- 
se in prevalence in OAB with incontinence does not 
occur until age 65 years. 


HI. POTENTIAL RISK FACTORS 


There is relative little research concerning conditions 
and factors that may be associated with UI in men, 
and clear risk factors are more seldom scientifically 
documented (Table 14). However, a few available 
studies have identified potential risk factors which 
are described below. 


Table 14. Risk factors for UI in men reviewed in this text 


Age 

Lower urinary tract symptoms (LUTS) and Infections 
Functional and cognitive impairment 

Neurological disorders 


Prostatectomy 


1. AGE 


As for women increasing age is correlated with 
increasing prevalence of UI (Table 13). However, 
there seems to be a more steady increase in preva- 
lence with increasing age, than for women. 


2. LOWER URINARY TRACT SYMPTOMS 


(LUTS) AND INFECTIONS 


In postal and telephone surveys of community-living 
incontinent men a majority have experienced a varie- 
ty of other medical conditions, many of which may 
cause or aggravate UI. LUTS like urgency, nocturia, 
feeling of incomplete voiding and reduced flow are 
typically associated with UI. [83, 180, 258, 264] In 
one study UI was reported by 15% of men without 
voiding symptoms, frequency or urgency and by 
34% of those with such symptoms. [83] 


Studies have also reported that urinary tract infec- 
tions and cystitis are strongly associated with male 
UI, [78, 152] with an odds ratio of 3.7 for UI in men 
reporting cystitis[152] and an odds ratio of 12.5 
among men with recurrent infections. [76] 


3. FUNCTIONAL AND COGNITIVE IMPAIRMENT 


Mobility problems such as use of a wheelchair or 
aids to walking, as well as diagnosed arthritis or 
rheumatism or having a fall the last year, were signi- 
ficantly greater among incontinent than continent 
men. [78, 265] A recent report noted that UI are more 
likely among men whose activities of daily living 
(ADL) are impaired, specifically those who are 
unable to change clothes and unable to walk outside, 
with odds ratio of 17.4 and 4.36 respectively. [152] 
A Canadian study found odds ratios of 1.8 and 6.4 
for partially and totally immobile men aged 65+, res- 
pectively, for daily UI compared to normal ambula- 
tory function. [86] A survey of elderly, hospitalized 
men and women in hospital identified dementia and 
poor ADL as risk factors for the occurrence of UI. 
[92] In general, most studies find similarities bet- 
ween men and women (see subsection on women) 
for functional and cognitive impairment as risk fac- 
tors for UI. 


4. NEUROLOGICAL DISORDERS 


Many specific neurological diseases may lead to UI. 
[76, 266] Detrusor hyper-reflexia is seen commonly 
in mengingo-myelocele patients and in spinal inju- 
ries, Parkinson’s disease and multiple sclerosis. Are- 
flexic bladder dysfunction due to a cauda equina 
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lesion or diabetes might cause overflow or a paraly- 
sed pelvic floor and hence stress incontinence. Men 
who had suffered a stroke were at increased risk for 
incontinence with an odds ratio of 7.1, [152] the 
occurrence of UI correlated with motor weakness 
(OR 5.4), visual defects (OR 4.8, and dysphagia (OR 
4.0) in a study of 235 stroke patients. [267] 


5. PROSTATECTOMY 


A well known iatrogenic cause of male incontinence 
is prostatectomy, but we do not know the attributable 
risk for this factor in the population of men with UI. 
In a Norwegian survey of elderly men with UI 
almost a third had undergone prostatectomy. [264] 


° TURP seems to be followed by an incidence of 
stress incontinence of about 1%. An RCT comparing 
TURP, laser prostatectomy and evaporization of the 
prostate for benign disease showed comparable 
incontinence rates immediately and up to 12 months 
postoperatively. [268] 


e Radical prostatectomy seems to induce UI at a 
much higher rate than TURP. The overall prevalence 
of post- radical prostatectomy incontinence ranges 
from 2 to nearly 60% (Table 15). This wide range 
may be explained by many factors, including diffe- 
rences in study characteristics, population characte- 
ristics, study site, and the definition used. Median 
value seems to be from 10-15% when most studies 
are taken into account. The era in development of the 
procedure has also been found to be associated to the 
prevalence, [269] as well as the various surgical 
techniques of surgery (see Table 15). 


Incontinence rates elicited from symptoms reported 
by patients are generally 2-3x higher than those from 
physicians’ observations. Studies that have perfor- 
med both assessments in the same population 
confirm this observation that doctors underestimate 
postprostatectomy incontinence by as much as 75%. 
[277, 292-294] 


Incontinence rates seem to steadily decline with time 
and plateaus 1 - 2 years after surgery, emphasizing 
the need of a long follow-up period. [271, 281, 286, 
288, 289, 291] 


The technique of radical prostatectomy has impact 
on UI rates. Modifications associated with lower UI 
rates include the perineal approach[285, 287] and 
preservation of neurovascular bundle. [295-297] 
Bladder neck preservation affords earlier return to 
continence compared with bladder neck resection, 
but with similar UI rates after one year. [282, 298] 


Table 15. Prevalence of post-prostatectomy incontinence 


Author/ Ref Procedure N Follow up Definition Prevalence (%) 
(months) 
Salomon 2003 [270] RRP 205 12 Use of pads 34 
Moinzadeh 2003 [271] RRP 200 1 2 Use of pads 2 
Maffezzini 2003[272] RRP 300 29 11 
Hu 2003 [273] RP 12 079 > 36 4-20 
Deliveliotis 2002 [274] RRP 149 12 6-8 
Augustin 2002 [275] RP 12 Any protection 27 
Sebesta 2002 [276] RP 674 > 24 Use of pads 32 
Olsson 2001 [277] Lap RP 228 12 Use of pads 22 
Potosky 2000 [278] RP 24 10 
Benoit 2000 [279] RRP 25 651 12 8 
La Fontaine 2000 [280] Lap RP 522 Mean 31 Use of pads 15 
Walsh 2000 [281] RRP 64 12-18 7 
Poon 2000 [282] RRP 220 Mean >12 3-7 
Catalona 1999 [283] RRP 1 870 >12 8 
Arai 1999 [284] RP 60 12 Use of pads 3-19 
Gray 1999 [285] RRP/RPP 209 Median 32 25 
Horie 1999 [286] RRP 104 12 Use of pads 22 
Bishoff 1998[287] RP 907 
Goluboff 1998[288] RRP 480 12 Any UI 57 
Daily or pad use 7 
Continuous 1 
Weldon 1997 [289] RRP 220 18 5 
Egawa 1997[290] RP 94 18 Use of pads 27 
Lowe 1996[291] RRP 180 12 Any protection 12. 


RRP: radical retropubic prostatectomy RP : radical prostatectomy Lap RRP : laparoscopic retropubic prostatectomy 


One study showed earlier recovery of UI after tennis 
racquet reconstruction and bladder neck preservation 
compared with bladder neck preservation with pubo- 
prostatic ligament preservation, but with similar UI 
rates after one year. [299] UI after laparoscopic pro- 
cedures seems to be similar to open surgery, but no 
studies directly compare both techniques. 


Older age at time of surgery has been found to be 
associated with a higher prevalence of post-prosta- 
tectomy UI, [285, 288, 296, 297] and one study sho- 
wed a doubled risk for every 10 years of age begin- 
ning at age 40. [283] Another study suggested that 
rather than absolutely affecting final continence pre- 
valence, elderly men need a longer time to achieve 
continence after surgery. [286] Two studies found no 
relation between age at surgery and UI. [292, 300] 


Other factors have been found to be associated with 
a higher prevalence of post-prostatectomy, although 
not consistently. Such factors include prior TURP, 
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preoperative lower urinary tract symptoms, obesity 
and advanced clinical stage. [296, 297] Adjuvant 
radiotherapy has not been found to affect post-pros- 
tatectomy incontinence rates when assessed beyond 
1 year. [301] 


SUMMARY POINTS : 


e The epidemiology of UI in men has not been 
investigated to the same extent as for females. 
But it appears that UI is at least twice as preva- 
lent in women as compared with men. There 
seems to be a more steady increase in preva- 
lence with increasing age than for women. 


° Most studies find a predominance of urge 
incontinence, followed by mixed forms of UI 
and stress incontinence the least. Most studies 
have a large fraction of other/unclassified 


types. 


e Literature on incidence of male UI is still very 
scarce. 


° Clear risk factors are more seldom scientifical- 
ly documented, but several medical correlates 
have been reported. Established risk factors 
predisposing men to UI include increasing age, 
lower urinary tract symptoms (LUTS), infec- 
tions, functional and cognitive impairment, 
neurological disorders, and prostatectomy. 


Studies have demonstrated a prevalence of 
OAB among men in the range of 15-30%, simi- 
lar to that on women. Only 15-20% of men 
with OAB have urge incontinence. Increasing 
age is consistently associated with increasing 
prevalence of OAB in men. 


e Ul after radical prostatectomy is frequent, ran- 
ging from 2-57%, but with a median value 
about 10-15%. More comparative studies of 
surgical procedures and their various modifica- 
tions should be performed. 


° Some gains have been achieved on the study of 
the epidemiology of OAB and UI in men since 
the 2001 report. We have more community- 
based data on prevalence and better analyses of 
post-prostatectomy incontinence. 


F. EPIDEMIOLOGY OF 
FAECAL INCONTINENCE 


I. GENERAL COMMENTS AND 
DEFINITIONS 


Faecal Incoontinence (FI) is the involuntary loss of 
faeces — solid or liquid. Anal Incontinence (AI) 
includes these events as well as the involuntary loss 
of flatus, which is felt, especially in young adults to 
be an equally disabling disorder. The discussion 
below will therefore focus on the broader definition: 
AI. Not included in this definition is anal mucoid 
seepage, a condition that cannot be deferred by an 
able sphincter and intact cognition, most often cau- 
sed by an organic colonic disease or dietary sensiti- 
vity. Older reports of AI prevalence have come from 
single institutions, and the patients described therein 
have been subject to referral bias when demogra- 
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phics and etiology are discussed. The accuracy of AI 
prevalence estimates may also be diminished by dif- 
ficulty in ascertaining those figures due to the com- 
mon underreporting of AI and patients’ reluctance to 
report symptoms or to seek treatment. [302, 303] It 
has been shown that women are more willing to 
report AI than men. [304] 


In addition, the character (incontinence of solid 
faeces, diarrhea, or flatus, or merely anal seepage) 
and frequency (daily versus episodic) of reported AI 
varies greatly in each report, and indeed between 
individuals. So, prevalence depends heavily on the 
definition of AI. 


II. PREVALENCE 


1. ADULTS 


In an effort to resolve the widely varying reported 
prevalence figures, a systematic review of the publi- 
shed frequencies has been done (MacMillan et al., in 
press). But a summary frequency was not calculated 
because of the marked clinical heterogeneity bet- 
ween reports (Table 16). The three reports that the 
authors judged most free of potential biases had fre- 
quencies between 11% and 15%, though only one of 
these three used a validated assessment instrument. 
The degree of disability present in these 11%-15% is 
not known, nor even if a portion of them had only 
anal seepage, a condition quite separate from incon- 
tinence. These high prevalences were obtained in 
surveys that employed anonymous self-administered 
surveys, which routinely provide high numbers but 
do not allow objective confirmation of AI or assess- 
ment of degree of disability associated with AI. 


2. CHILDREN 


The reported prevalence of AI in children can be 
broadly dividedinto two facets: in those children 
born with congenital anomalies of the anus and rec- 
tum — either congenital aganglionosis (Hirschprung’s 
Disease) or imperforate anus — and those children 
without congenital anomalies. Among those children 
and adults who were born with defects, despite sur- 
gical correction of the defect, life long defecation 
difficulties are common, occurring in roughly half of 
affected children. [305-307] Problems with psycho- 
logical health and development because of the defe- 
cation disorder is also common in this group, as is a 
generally depressed quality of life. [308] These 


disorders are not horribly rare, occurring in 3 to 5 per 
10,000 live births. [309] 


Among children without congenital defects of the 
anal canal, bowel control has been found to be com- 
plete in one Swiss cohort in 33% by age 1 year, 75% 
by age two and 97% by age three. Nevertheless in 
this longitudinal study, one fourth of the boys and 
one tenth of the girls had a major period of incom- 
plete bowelor bladder control btween the ages of 6 
and 18. At least annual encopresis occurred in 2-3% 
of these children, boys more frequently than girls. 
[310] The common disorder for all children and then 
adults inthis discussion is fecal retention with over- 
flow and seepage. 


3. INCIDENCE 


Clinical trials have provided incidence data after a 
therapeutic interventions, but usually without a pre- 
liminary continence assessment. This is best seen in 
two Cochrane reviews of therapy for anal fissure 
(See Cochrane library, 2004). AI incidence rates 
varied widely from 0% to 30%, to flatus only, and 
the duration was unspecified in the trials. Medical 
therapy was less likely than surgery to cause AI 
(0.23, 0.02-2.1), and certain operations (anal stretch) 
were more likely to cause AI than others (sphincte- 
rotomy) (4.2, 1.9-9.4). 


4. POTENTIAL RISK FACTORS 
a) Gender 


Most discussions of the etiology of AI have been 
based upon the assumption that women, particularly 
for individuals under the age of 65 years, are far 
more at risk for AI than men. Injury to the pudendal 
nerve or sphincter muscle from prior obstetric trau- 
ma is described as the primary risk factor, [311,312] 
followed by irritable bowel syndrome (a disease 
thought to be more prevalent in women), [313] and 
other etiologies such as diabetes a distant third. [314] 
Yet each population based-survey of the prevalence 
of AI has shown a surprisingly high prevalence in 
males (see Table 16). Clearly, etiologies other than 
childbirth must be sought. 


b) Childbirth and mode of delivery 


A meta-analysis of published reports that assessed 
anal sphincter integrity after vaginal delivery and 
correlated this with continence stated that 77%-83% 
(depending on parity) of AI in parous women was 
due to sphincter disruption. [338] Three things are 
implied by this conclusion : first, that incontinence in 
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men, children, of elderly onset (or even in middle 
aged women) and in nulliparous women, or women 
having Cesarean section has a completely different 
cause than in women who have ever delivered vagi- 
nally, since apparently so few vaginally delivered 
women have incontinence of any other cause. 
Second it is implied that sphincter repair would be 
effective treatment for AI in almost all parous 
women. Third, if trauma to the anal sphincter were 
the major cause of AI, then Cesarean section should 
be effective in preventing incontinence. 


Yet comparative studies of women having Cesarean 
section versus vaginal delivery have not shown a 
significant difference in continence between the two 
modes of delivery, i.e., that avoidance of sphincter 
rupture by C. section does not prevent AI (Table 17). 
Thus incontinence occurs after pregnancy regardless 
of the method of delivery. This implies that other 
mechanisms cause incontinence during pregnancy, 
perhaps trauma in the pelvic inlet. Overall, the epi- 
demiological studies in this area seem to be in 
somewhat conflict with each other. 


Indirect evidence for the possibility that injury 
higher in the pelvis may be related to AI in pregnant 
women can be found in the association of hysterec- 
tomy with AI, an association seen more prominently 
with abdominal hysterectomy (TAH) than vaginal 
hysterectomy (VH), and for flatus only (Odds Ratio 
of TAH vs. VH for faeces : 1.2, 0.3-4.7, Odds Ratio 
for gas : 18.9, 1.1-327). [341] Pelvic nerve injury 
during surgery is the postulated reason for this diffe- 
rence. 


c) Nursing home residence 


The most prominent association with AI by far is 
nursing home residence. Whereas the prevalence of 
AI is probably around 2% to 5% for community- 
dwelling persons, and may rise with increasing age 
to greater than 10%, among nursing home residents 
the prevalence approaches 50%. [93, 336, 337] This 
is partly explained by FI being one of the most com- 
mon reasons for nursing home admission. In a large 
survey of 18,000 Wisconsin nursing home residents, 
risk factors for faecal incontinence (FI) were direct- 
ly observed by nursing home personnel. [337] Uri- 
nary incontinence (UI) was the greatest risk factor 
for FI (OR = 12.6, 11.5-13.7), followed by the loss of 
ability to perform daily living activities (6.0, 4.7- 
7.7), tube feeding (7.6, 5.6-10.4), physical restraints 
(3.2, 4.7-7.7), diarrhea (3.3, 2.7-4.2), dementia (1.5, 
1.4-1.7), impaired vision (1.5, 1.4-1.7), constipation 
(1.4, 1.3-1.6), faecal impaction (1.5, 1.1-2.1), stroke 


Table 16. Population-based Surveys of Prevalence of Anal Incontinence 


COUNTRY [ref] POPULATION N PREVALENCE 

U.K. [303] Community Service 4 844 1.9% 

France[315] All >45 years 1 100 11%, 6% to faeces, 60% are women 
U.S.A. [316] Market mailing 5 430 7% soiling, 0.7% to faeces 

U.S.A. [304] Wisconsin households 6 959 2.2%, 63% women 

Australia[202] Household survey 3 010 6.8% in men, 10.9% in women >age 15 
Germany[317] >18 years 500 44%-6.7% (by health) 
Australia[318] >18 years 651 11.3% 

New Zealand[319] >18 years old 717 8.1% for solid and higher for gas 
UK. [320] >40 years 10 116 14% 

UK. [212] Postpartum women 549 5.5% 

Canada[321] Postpartum women 949 3.1% solid, 25.5% flatus 
Denmark[322] Postpartum women 1 726 8.6% in past year, 0.6% to solid stool 
Nigeria[323] Gynecology patients 3 963 6.9%, 2.3% to solid stool 

United Arab Emirates[324] | Women multips 450 11.3%, 5.5% to solid stool 
Canada[325] Teenage females 228 3.5% flatus, 3% FI 

Czech Republic[326] Gynecology patients 2212 5.6%, 4.4% in the community 
Japan[327] Cystectomy patients 28 60.7% post ureterosigmoidostomy 
Sweden[328] Prostate cancer 864 RR 1.3-4.5 

Australia[329] Diabetics 8 657 Increased risk 

New Zealand[330] > 65 years old 559 3.1% 

Holland[331] Women >60 years 719 4.2% to 16.9% with rising age 
U.S.A. [332] >65 years at home 328 3.7% (M >P) 

Japan[81] >65 years at home 1 405 6.6-8.7% (by age). 

U.S.A. [333] >50 years 1 440 11.1 — 15.2% (F > M) 

U.K. [334] >65 years at home 2 818 3% 

Holland[335] >60 years 3 345 6%, (M = F) 

Czech Republic[336] Nursing homes 1 162 54.4% 

U.S.A[337] Nursing homes 18 170 47% FI 

Canada[93] Nursing homes 447 46% FI, 44% both UI and FI 


Table 17. Cesarean Section versus Vaginal Delivery and Faecal Incontinence 


Study Design Number FI Risk& (95% CD Comment 
[ref] C-section Vaginal 
RCT [204] 5/619 9/607 0.54 0.2-1.6 Faeces at 3 months post partum 
66/616 59/606 1.1 08-1.5 Gas 
Cohort 2/114 22/681 0.5 0.01-2.3 Faeces at 3 months 
[321] 26/114 163/681 1.0 0.7-1.4 Gas 
0.8 0.6-1.2 Adjusted for gas and stool* 
Survey 4/100 33/718 0.68 0.3-3.2 Faeces; household survey 
[202] 9/100 91/718 0.86 0.3-2.6 Gas 
0.78 0.2-2.6 Adjusted for faeces 
0.77 0.4-1.5 Adjusted for gas # 
Survey 1.1 0.4-3.0 Gas 
[339] 0.8 0.3-2.1 Loose stool 
Survey 9/184 8/100 0.61 0.3-1.5 Faecal incontinence 
[340] 


& Relative Risk for the Randomized Trial (RCT) and Cohort Study, Odds Ratio of the two Cross Sectional Surveys 
* Adjusted for multiple labor related variables # Adjusted for age and parity 
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(1.3, 1.2-1.5) male gender (1.2, 1.1-1.3), age and 
body mass index. Inverse associations were noted 
with heart disease, arthritis and depression. 


d) Diarrhea 


The importance of diarrhea of liquid stool in FI can- 
not be overemphasized. One case series noted that 
51% of individuals with chronic diarrhea were 
incontinent. [302] In the Wisconsin Family Health 
Survey of AI (1993), 10 of the 25 subjects with FI 
lived in Milwaukee when the city experienced an 
outbreak of waterborne disease. Non-infectious 
causes of diarrhea must also be considered, including 
those initiated by leisure activities such as running. 
[342] 


e) Surgery 


Al originating from surgery would seem fairly insi- 
gnificant in the general population, since prior anal 
surgery has not been an apparent risk factor in the 
larger surveys. Several operations nonetheless fre- 
quently can result in AI. Examples are midline inter- 
nal sphincterotomy, lateral internal sphincterotomy, 
fistulectomy, fistulotomy, ileo-anal reservoir recons- 
truction, low anterior rectal resection, total abdomi- 
nal colectomy, and ureterosigmoidostomy. The risk 
of lateral internal sphincterotomy for anal fissure 
causing AI was previously thought to be insignificant 
when compared to midline sphincterotomy, but a 
recent reappraisal of this operation has shown an AI 
risk may be 8%. [343] The risk of AI after fistuloto- 
my has been reported to be as high as 18% to 52%. 
[344] New approaches to fissure and fistula have 
recently been developed specifically to lower this 
risk. [344, 345] However incontinence after hemor- 
rhoidectomy has also been reported to be as high as 
33%, an operation in which no sphincer is divided. 
[346] This suggests either that division of the sno- 
derm, not the sphincter may be affecting continence, 
or that the method of ascertainment used in publi- 
shed surveys is not accurate. Mixing urine and stool 
has been found to have a predictable effect on anal 
sphincter control, as does diarrhea, in patients having 
ureterosigmoidostomy after urinary bladder resec- 
tion. [323] 


J) Specific Neurological and other Diseases 


Several specific diseases have been anecdotally asso- 
ciated with AI in case series, and mechanisms to 
explain the associations have been investigated. 
[347] Examples are diabetes, stroke, multiple sclero- 
sis, Parkinson’s disease, systemic sclerosis, myoto- 
nic dystrophy, amyloidosis, spinal cord injury, 
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imperforate anus, Hirschsprung’s disease, retarded 
or interrupted toilet training, procidentia, and any ill- 
ness causing diarrhea (HIV, IBD, radiation, infec- 
tion). Many of these conditions directly affect patient 
mobility and ability to perform daily living activities 
or they cause diarrhea or faecal impaction. 


g) Other Factors 
e PROSPECTIVE ASSESSMENT OF RISK FACTORS 


Because of a paucity of clinical trials that specifical- 
ly address risk factors and prevention of AI, the 
strongest available data to identify risk come from 
cohorts that collected data on potential risk factors 
prior to the onset of incontinence. The only prospec- 
tively collected risk assessments for FI have occur- 
red in three nursing home cohorts. Porell combined 
UI and FI into a single outcome variable and found 
many positive associations in a cohort of 60,000 nur- 
sing home residents in Massachusetts. [348] Age, 
African American race, cognitive and ADL impair- 
ments predicted the outcome, though specific relati- 
ve risks for incidence are not presented. Chassange 
followed 234 previously non-FI residents in France 
for 10 months, during which 20% had FI episodes, 
but only 7.5% developed long lasting FI. [349] The 
others had acute episodes due to diarrhea or impac- 
tion. The factors associated with the development of 
long lasting FI were urinary incontinence (UI) (2.9, 
1.8-4.6), decreased mobility (1.8, 1.1-3.0), and 
cognitive defects : either as seen in an MMSE score 
<15 (2.5,1.4-4.4) of history of dementia (2.1, 1.2- 
3.5). Neither gender nor age were risk factors. Nel- 
son reported, in a cohort of 18,000 nursing home 
residents in Wisconsin, a subgroup of 3,850 conti- 
nent to both urine and faeces in 1992 and were asses- 
sed one year later (unpublished). 15% developed FI. 
Positive associations were seen for ADL loss (3.4, 
2.4-4.5), trunk restraints (2.5, 1.7-3.6), dementia 
(1.7, 1.4-2.0), African American race (2.1, 1.3-3.4) 
and age (1.02, 1.0-1.0). UI was not investigated as a 
risk factor because it was felt to be a co-morbid 
condition. 


Lastly, in a broadly based cross sectional survey, it 
was apparent that factors that affect an individual’s 
general health or physical capabilities, independent 
of age and gender, place that individual at greatest 
risk for AI, [316] though all four are significantly 
associated with AI. [304] Among obstetrical patients 
age has also been a consistent association, with less 
consistent associations noted for chronic bronchitis 
(OR =6.5, 1.1-38), symptoms of pelvic prolapse (5.0, 
3.0-8.7) and obesity (3.0, 1.0-3.4). [340] 


SUMMARY POINTS 


e Anal and urinary incontinence commonly 
coexist, particularly in the elderly and in nur- 
sing home residents. 


The prevalence of anal incontinence increases 
with age, but is present in all age groups and 
both genders varying from 1.5% in children to 
more than 50% in nursing home residents. 


AI is almost as common in men as in women. 


Conflicting data exist for the role of childbirth 
and mode of delivery as risk factors. 


° As populations age, co-morbid disease 
becomes a significant component of faecal 
incontinence risk. Surgery, neurological 
diseases, and stroke are examples. 


Cognitive and ADL impairment are associated 
with faecal incontinence. 


° Several population based prevalence surveys 
have recently been published, with more ana- 
lyses comparing AI after Cesarean section and 
vaginal delivery. 


Risk factors for AI in each age group are still 
poorly defined, and prevention research is the- 
refore still difficult to perform. 


G. EPIDEMIOLOGY OF 
POP 


I. GENERAL COMMENTS AND 
DEFINITIONS 


Pelvic organ prolapse (POP) is defined as the down- 
ward descent of the pelvic organs, which results in a 
protrusion of the vagina and/or the uterine cervix, 
and does not include rectal prolapse. The condition 
may occur at rest and is often aggravated by 
increases in intra-abdominal pressure during daily 
activities. Until recently, epidemiologic studies of 
POP have been limited by the lack of a standard defi- 
nition of the condition. The International Continence 
Society first developed a standardized definition for 
the condition of POP in 1996. [350] The ICS Pelvic 
Organ Prolapse Quantification (POPQ) exam defines 
prolapse by measuring the descent of specific seg- 
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ments of the reproductive track during valsalva strain 
relative to a fixed point, the hymen. Validation of this 
system has shown it to be highly reliable. [351] Stu- 
dies done prior to this specific definition of the exam 
use multiple different grading systems, none of 
which have been validated for reproducibility or cli- 
nical relevance. 


The POPQ system describes the anatomic findings of 
pelvic organ prolapse without consideration for 
symptoms and bother perceived by the woman. The 
distress experienced by the woman is most relevant 
clinically, but there is insufficient evidence at present 
to define POP by symptoms, as the symptoms of 
POP are non-specific, and overlap with many other 
pelvic floor disorders. “Feeling a bulge in the vagi- 
na”, the most common symptom attributed to pro- 
lapse, has shown a moderate correlation with the 
severity of prolapse in an affected population, [352] 
but has not been validated in community-based 
populations. Other symptoms, like urinary and faecal 
incontinence, voiding and defecatory difficulty, and 
sexual dysfunction frequently coexist, but correlate 
weakly at best with the severity or site of POP in an 
affected population. [352] The gradual onset of 
symptoms, the inconsistency in symptoms, and the 
variability among women regarding the perception 
of bother, thus greatly limit the use of symptoms in 
the epidemiologic definition of prolapse. 


The stages of prolapse severity are arbitrarily defi- 
ned, and there is no clear differentiation between 
normal anatomic variation and mild conditions of 
POP. Further, the importance of asymptomatic pro- 
lapse as a precursor to development of symptomatic 
prolapse is unknown. A clinician may consider 
degree of “bother” to determine whether the prolap- 
se is significant enough to warrant therapeutic inter- 
vention but for research purposes there is consensus 
for use of the POPQ system until further evidence 
might clarify the distinction between normal and 
mild prolapse. [353] 


At present, there have been no epidemiological stu- 
dies of POP in community-based populations. The 
inconsistency of symptoms and the requirement of 
an intimate physical exam have severely limited such 
studies, but some information is available as ancilla- 
ry findings of other epidemiological studies. The 
majority of published studies are from clinical popu- 
lations, especially from registers of surgical proce- 
dures that are specific for prolapse. However, identi- 
fying POP by surgical intervention is likely to iden- 
tify only the most severe degrees of prolapse, thus 
identifying only the “tip of the iceberg”. 


Pelvic organ prolapse is frequently co-exists with 
other pelvic floor disorders, such as urinary and fecal 
incontinence. [354] Thus it is difficult to study pelvic 
organ prolapse as an isolated condition and to 
understand the interrelationships between prolapse 
and other pelvic floor disorders. For example, in stu- 
dies that use surgery as an indicator, colposuspen- 
sions are usually considered incontinence surgeries, 
without considering the fact that a colposuspension 
will also correct mild-moderate anterior wall prolap- 
se. The POPQ exam is designed as sensitive tool for 
measuring prolapse, but without considering symp- 
toms, it cannot be a specific tool for studying pro- 
lapse. Several investigators have studied pelvic floor 
disorders as a global condition. [202, 355] 


IL PREVALENCE 


There are very few prevalence studies of POP. Table 
17 gives examples of reported prevalence of POP, 
defined by symptoms or examination. The only 
study of prevalence using the ICS definition of pro- 
lapse showed a very high prevalence of prolapse in 
an ambulatory clinical population, with 94% women 
having Stage 1 prolapse or greater. Considering only 
women with prolapse of Stage 2 or greater, the pre- 
valence by POPQ exam was measured at 51%. In the 
Women’s Health Initiative, which used a non-valida- 
ted physical exam to measure prolapse in post-meno- 
pausal women, the overall presence of prolapse was 
41% for women with a uterus, and 38% of women 
after hysterectomy. Prior surgery other than hyste- 
rectomy was not assessed in this study, and this result 
likely represents many women who have undergone 
surgical therapy for prolapse. In a younger, more 
community based population in Sweden, the overall 
prevalence was lower, 31%, and the condition mil- 
der, with only 1.6% having descent to the introitus, 
and none beyond the introitus. 


The prevalence of prolapse based on symptoms was 
much lower, varying between 7 and 23%. The lower 
prevalence probably represents both asymptomatic 
anatomic changes, and the lack of correlation bet- 
ween prolapse symptoms and measured pelvic pro- 
lapse. 


Prolapse occurs most frequently in the anterior com- 
partment, next most frequently in the posterior com- 
partment, and least in the apical compartment. The 
majority of prolapse cases are mild to moderate, 
measured as Stage | and 2. 


291 


Il. INCIDENCE 


Studies of the incidence of POP are limited to studies 
of the surgical treatment of the condition. Cases are 
defined by the codes for diagnoses and procedures 
developed by the International Classification of 
Diseases (ICD). The decision for surgery is affected 
by other variables, such as patient and surgeon atti- 
tudes, financial concerns, and access to health care. 
The incidence of surgical intervention has clinical 
relevance as this represents the most morbid and 
costly form of treatment. 


Table 19 shows that the annual incidence of surgery 
for pelvic organ prolapse is within the range of 1.5 to 
4.9 cases/per 1000 women years. The incidence of 
surgery rises with age, with a greater rise occurring 
after the common age of menopause. [357, 360] The 
age-adjusted incidence of surgery for prolapse 
increased from 2.7 to 3.3 per 1000 from 1979 to 
1997 in the US surgical database. The incidence of 
surgery for women < 50 declined, while the inciden- 
ce for women > 50 increased. 


IV. POTENTIAL RISK FACTORS 


In this text we discuss a variety of proposed risk fac- 
tors for POP (Table 20). The literature of risk factors 
for POP is not very advanced or rich, but in the 
recent years some well-performed and analytical stu- 
dies have identified possible risk factors for POP 
(Table 21). 


1. AGE 


Studies of prevalence and incidence show a rise in 
both as women advance in years (Tables 18 and 19). 
Surgery for prolapse is uncommon in women under 
age 30 and over age 80, and there is a steady rise in 
incidence in between. In their study of prolapse defi- 
ned by physical exam, Hendrix et al. demonstrated 
an OR of 1.16 (1.0-1.3) for women age 60-69 and an 
OR of 1.36 (1.2-1.6) for women aged 70-79 compa- 
red to women aged 50-59 for uterine prolapse. [357] 
In a cross-sectional study of 21,449 Italian women 
attending menopause clinics, the risk of having ute- 
rine prolapse (Baden Walker classification) rose 
similarly with age. In comparison to women aged 51 
or less, the OR for uterine prolapse was 1.3 (1.1-1.5) 
for women aged 52-55 and 1.7 (1.5-2.0) for women 
aged 56 or greater. [364] Similar increases in risk 


Table 18. Examples of prevalence of pelvic organ prolapse, stratified by age, type or stage 


Author [ref] Population and design Definition N Age Prevalence 
(years) (%) 
Eva[354] Community, Sweden. Postal Any symptom of pelvic 641 40 23 
questionnaire heaviness, genital bulge, or 663 60 28 
use of the fingers in the 
vaginal or perineum by 
defecation 
Kumari [356] Community, India. House- Symptoms : “A mass of flesh 2 990 15-24 5 
to-house screening interview in the vagina,” or an 25-34 10 
equivalent question using local 35-44 8 
terminology for prolapse 45-54 6 
55-64 9 
65+ 3 
MacLennan [202] Community, Australia. Omnibus Symptom : A feeling of 1546 15-97 8 
survey, interviews in respondents’ something coming down 
homes in the vagina 
Hendrix [357] USA. Healthy postmenopausal Not validated genital exam 27 342 50-79 Cystocele : 34 
women enrolled in a large RCT of (not POPQ) Mean 63 Rectocele : 19 
estrogen therapy (The Women’s Previous surgery not Uterine : 14 
Health Initiative) excluded 
Samuelsson [358] Sweden. Women in public health Not validated genital exam 487 20-59 any prolapse : 
district invited for gynecologic (not POPQ). Mean 39.0 31 
exam every third year to introitus : 
1.6 
prior surgery : 
04 
Swift [359] Gynecologic clinic, USA. POPQ exam 497 18-82 Stage 0: 6 
Women attending for annual exam Mean 44 Stage 1 : 43 
Stage 2 : 48 
Stage 3: 3 
Stage 4:0 
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Table 19. Incidence of surgery for pelvic organ prolapse 


Author [ref] Population and design Period N Procedures Age Incidence per 
(years) 1000 women/ 
years 
Boyles[360] | USA. National Hospital 1979-97 Approx. Colporrhaphy All 2.2-1.5 
Discharge Survey. Trend for 270 000 (rate 1.5-1.0) <50 19-08 
1979-97. Age-adjusted rates discharges and vaginal >50 2.7-33 
were calculated using the per year hysterectomy 


(rate 1.0-0.7) most 
common and stable. 
Vaginal suspension 
increased (0.013 to 0.161) 


Mant [361] UK. Annual survey of a 1968-94 17032 Colporrhaphy 37%, 25-39 at 1.62 
cohort in the Oxford Family vaginal hysterectomy inclusion, 
Planning Association study 24%. Hysterectomy for majority 
prolapse rose by a factor < 45 at 


of 1.95 between 1979 and conclusion 2.27 
1990, the rate of repair by 


1.37 
Brown [362] USA. National Hospital 1997 300 000 Vaginal hysterectomy most 20-80+ 
Discharge Survey common < age 50, Mean 54.6 


colporrhaphy was more 
common > age 50. 
Vaginal fixations more 
common in women aged 


60-79 years. 

Olsen [363] USA. Managed care. 1995 149 554 11% lifetime risk for surgery Mean 58 0.04 
for prolapse and/or urinary 20-29 0.53 
incontinence by age 80. 30-39 1.46 
Sixty-one percent of these 40-49 2.07 
surgeries were done for 50-59 3.64 
prolapse with or without 60-69 491 
incontinence, giving an 70-79 1.17 
approximate lifetime risk 80+ 


of 7% for prolapse surgery. 


Table 20. Risk factors for prolapse reviewed in this text 
DEE 

Pregnancy, Parity, and Obstetric Factors 

Obesity 

Race and Hereditary factors 

Menopause and Reproductive Hormones 

Smoking 

Bowel Dysfunction 

Gynecologic Surgery 


Other factors 
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Table 21. Risk factors for pelvic organ prolapse, from multivariate analyses 


Author [ref| Population and Design N Definition Strata OR (95% CD 

Age 

Hendrix[357] USA. Healthy 27 342 Uterine prolapse, non-validated | 50-59 1.0 
postmenopausal women exam 60-69 1.2 (1.0-1.3) 
enrolled in a large RCT of 70-79 1.4 (1.2-1.6) 


estrogen therap 


Progetto Cross-sectional study of 21 449 Uterine prolapse, Baden Walker | <51 1.0 
Menopausa[364] women attending 52-55 1.3 (1.1-1.5) 
menopausal clinic >56 1.7 (1.5-2.0) 
Mant[361] UK. Annual survey of a 17 032 Hospital diagnosis of prolapse 25-34 1.0 
cohort in the Oxford Family 55-59 1.9 (1.3-3.0) 
Planning Association stud 
Parity x j C | C Jj 
Hendrix[365] USA. Healthy Uterine prolapse 0 1.0 
postmenopausal women 1 2.1 (1.7-2.7) 
enrolled in a large RCT of 2 3.2 (2.7-3.9) 
estrogen therapy 3 4.3 (3.8-5.0) 
5.4 (4.8-6.2 
Mant[361] UK. Annual survey of a 1.0 
cohort in the Oxford Family 4.4 
Planning Association study 8.4 
10.9 (4.7-33.8) 
Progetto 1.0 
Menopausa[364] 2.6 (1.8-3.8) 
3.0 (2.1-3.7 
Chiaffarino[366] Italian case-control, Cases-108 Surgery for POP with grade II- 1 
Controls 100 HI, Baden Walker 3.0 (1.0-9.5) 
4.5 (1.6-13.1) 
Route of delivery 
Spontaneous 1.0 
Forceps 1.3 (0.6-3.1) 
Cesarean 0.3 (0.1-1.0) 
Moalli[367] USA. Case control Cases-80 Surgery for POP/UI Route of delivery 
Controls-176 Cesarean 1.0 
Spontancous 2.9 (0.9,10.0) 
Forceps 5.4 (1.6. 18.4 
Obesity 
Hendrix[357] USA. Healthy Uterine prolapse BMI <25 1.0 
postmenopausal women 25-30 1.3 (1.2-1.5) 
enrolled in a large RCT of >30 1.4 (1.2-1.6) 
estrogen therap 
Race 
Hendrix[357] USA. Healthy Caucasian 1.0 
postmenopausal women African-American 0.6 (0.5-0.8) 
enrolled in a large RCT of Hispanic 1.2 (1.0-1.5) 
estrogen therap 
Hysterectomy 
Mant[361] UK. Annual survey of a Hyst not for POP 1.0 
cohort in the Oxford Family Hyst for POP 5.5 (3.1-9.7) 


Planning Association stud: 
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were reported for cystocele and rectocele. Mant 
demonstrated a crude RR of 8.8 for women aged 55- 
59 compared to 25-34, but this risk dropped to 1.9 
after adjustment for parity and calendar period. [361] 
We have found no multivariable analyses across the 
adult lifespan. 


2. PREGNANCY, PARITY, AND OBSTETRIC 
FACTORS 


Several studies have shown an association of prolap- 
se with parity. This risk factor is crucial to unders- 
tand because of the potential to modify obstetric 
practice in order to prevent disease. There are many 
aspects of childbirth to consider in assessing risk : 
The potential effects of pregnancy, of vaginal delive- 
ry, instrumented delivery, episiotomy, birth weight, 
time and management of the second stage, type of 
anesthesia, and others. 


Pelvic floor descent measured by POPQ changes 
during pregnancy. In a case-control study comparing 
21nulliparous, non-pregnant and 21 nulliparous pre- 
gnant women, all of the non-pregnant women were 
Stage 0 or 1, and whereas 47.6% of the pregnant sub- 
jects had POPQ stage 2 (P <.001). [368] Overall 
POPQ stage was significantly higher in the third tri- 
mester than in the first (P=0.001). [369] 


Mant found that parity was the strongest risk factor 
for the development of prolapse in women under age 
59. [361] The relative risk of developing prolapse 
was 8.4 for a woman with 2 children and 10.9 (4.7- 
33.8) for a woman with >4 children compared to nul- 
liparous women, after adjusting for age and calendar 
period. Hendrix et al. found that a parity of 1 was 
associated with an OR of 2.1 (1.7-2.7) compared to 
nulliparous women for uterine prolapse, and an addi- 
tional OR of 1.1 (1.0-1.2) for each subsequent birth 
up to a parity of 4 (OR 5.4) in post-menopausal 
women. [357] There were no data descriptors for the 
parameters of birth. For rectocele and cystocele, res- 
pectively, parity of 1 was associated with an OR of 
2.2 (1.8-2.7) and 1.9 (1.7-2.2), with an additional OR 
of 1.2 (1.2-1.3) and 1.2 (1.2-1.2) for each subsequent 
birth up to 4. The Progetto Menopausa Italia Study 
also showed that a parity of 1 compared to nullipari- 
ty was associated with an OR of 2.6 (1.8-3.8) and a 
parity of >3 was associated with an OR of 3.0 (2.1- 
3.7). [364] 


An Italian case-control study with 108 women with 
grade II or HI prolapse (Baden- Walker classification) 
and 100 controls evaluated risk factors for under- 
going surgery for prolapse in 1995-96. In compari- 
son with women reporting no vaginal delivery, the 
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OR was 3.0 (1.0-9.5) for 1 vaginal delivery and 4.5 
(1.6-13.1) for women with 2 or more vaginal delive- 
ries. Women who delivered with forceps had an OR 
of 3.6 (1.0-13.5) in comparison to those reporting no 
forceps, but the OR decreased to 1.3 (0.6-3.1) when 
the confounding effect of vaginal delivery was 
accounted for. Women who delivered with Cesarean 
section had an OR for genital prolapse of 0.3 (0.1- 
1.0). [366] 


Moalli conducted a case-control study comparing 80 
women undergoing surgery for prolapse and inconti- 
nence with 176 control women, all who had under- 
gone a first obstetric delivery within the same health 
system. Obstetric variables were abstracted directly 
from the medical record, in contrast to the usual 
methods of relying on patient recall for obstetric 
data. Compared to Cesarean section, the odds ratio 
for undergoing POPUI surgery was 2.9 (0.9-10.0) for 
spontaneous vaginal delivery and OR of 5.4 (1.6- 
18.4) for forceps delivery. [367] 


3. RACE AND HEREDITARY FACTORS 


US data support a protective effect of African Ameri- 
can race compared to white race for POP. Hendrix et 
al. [357] found an OR of 0.6 (0.5-0.8) for uterine pro- 
lapse, 0.5 (0.4-0.6) for rectocele, and 0.7 (0.6-0.7) for 
cystocele. Hispanic women had a slightly higher risk 
of uterine prolapse, OR 1.2 (1.0-1.5) and cystocele, 
OR 1.2 (1.0-1.4), but not for rectocele. For surgery 
there are much higher rates for white women (1.96 per 
1000 women/years) compared to African American 
women (0.64 per 1000 women/years). [370]. 


There are indications of a heritable or intrinsic 
connective tissue abnormality in the etiology of POP. 
One study showed a higher risk of prolapse in 
women with a mother (OR 3.2) or a sister (OR 2.4) 
reporting prolapse. [366] Another showed that 
women with joint hypermobility had a significantly 
higher prevalence of cystocele, rectocele, and uteri- 
ne or vault prolapse compared to women with nor- 
mal joint mobility. [371] Connective tissue disorders, 
such as Ehlers-Danlos syndrome, are suspected to 
predispose to prolapse at a younger than expected 
age. In a case series of 8 women with a mean age of 
46, the prevalence of surgically treated prolapse was 
38%. This can be compared prevalence of surgically 
treated prolapse in a community population of 16% 
by age 45-54. [202] 


4. OBESITY 


One study has shown an increased risk for uterine 
prolapse for overweight and obese women (BMI 25- 


30 : OR 1.3 (1.2-1.5), BMI >30 : OR 14 (1.2-1.6)). 
Similar increases were found for rectocele and cysto- 
cele. [357] Others have consistently found similar 
increases. [202, 364, 366] 


5. MENOPAUSE AND REPRODUCTIVE 
HORMONES 


A few studies have investigated a possible association 
between prolapse and the use of oral contraceptives or 
postmenopausal hormones, but no consistent pattern 
has been demonstrated. Mant found no difference in 
risk of prolapse associated with oral contraceptives 
after 8 years of use. [361] In the Women’ Health Ini- 
tiative study of post-menopausal women, past use of 
hormone therapy was associated a slightly decreased 
risk in uterine prolapse, 0.84 (0.74-0.96) and cystoce- 
le, 0.92 (0.86-0.99) at the enrollment evaluation. [357] 
Prospective data from this randomized trial of hormo- 
ne therapy should be available soon. In Moalli’s case- 
control study of POPUI surgery, use of hormone the- 
rapy for >5 years was associated with decreased risk, 
0.1 (0.03-0.3), but there was no difference for shorter 
duration of therapy. [367] Both Chiaffarino and Pro- 
getto Italia found no association with the age of meno- 
pause. [364, 366] Studying the risks associated with 
hormone exposure are inherently complex, because of 
inconsistencies in the age at menopause, age at 
assessment, the variability of the perimenopausal per- 
iod, and the multiple regimens of hormone use. 


5. SMOKING 


Smoking is often posited as a risk factor for prolapse, 
but several studies have shown no association with 
POP. [361, 364, 366] 


6. BOWEL DDYSFUNCTION 


Chronic constipation with repeated prolonged defeca- 
tory straining efforts has been shown to contribute to 
progressive neuropathy, pelvic floor dysfunction, and 
prolapse. In one case control study, constipation and 
straining at stool as a young adult before the onset of 
recognized POP was significantly more common in 
women who subsequently developed POP (61%) than 
in women who did not develop PFD (4%). [371] 
Bowel dysfunction as a young adult, defined as strai- 
ning with bowel movements or a bowel frequency of 
<2 times per week was associated with uterovaginal 
prolapse in a case-control study, [372] but the symp- 
tom of constipation was only weakly associated with 
rectocele, OR 1.1 (1.0-1.2) and cystocele, OR 1.1 
(1.0-1.2) in the US Women’s Health Initiative. [357] 
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7. GYNECOLOGIC SURGERY 


Hysterectomy is often suggested as a risk factor for 
later development of prolapse. Mant’s longitudinal 
cohort included 2233 women who underwent hyste- 
rectomy. The incidence of admission for prolapse was 
3.6 (2.7-4.6) per 1000 women/years for women follo- 
wing hysterectomy compared to 2.0 for the entire 
cohort. If the woman had a hysterectomy for prolapse, 
her risk of subsequent prolapse surgery was 5.5 (3.1- 
9.7) times higher than if she underwent a hysterecto- 
my for other reasons. [361] 


Hendrix reported the prevalence of rectocele and cys- 
tocele in 10 726 post-menopausal women who had 
undergone hysterectomy compared to 16 616 women 
who had not. [357] The rates were slightly higher in 
the women with an intact uterus, but this may reflect 
previous prolapse that was repaired at the time of hys- 
terectomy. After hysterectomy, women are uniquely at 
risk of prolapse of the vaginal cuff. As the prevalence 
of hysterectomy at mid-life is high, this may place a 
large number of women at risk for later development 
of vaginal vault prolapse. Marchionni reported a 4.4% 
occurrence of vaginal vault prolapse after hysterecto- 
my measured at pelvic exam (Baden Walker) after a 
mean follow-up of 11 years. When the indication for 
the hysterectomy was prolapse, the occurrence of 
vaginal vault prolapse was 11.6% compared to 1.8% 
when the hysterectomy was performed for non-pro- 
lapse indications. [373] 


Repair of prolapse in one site seems to predispose to 
prolapse in another anatomic site. After retropubic 
colposuspension, Wiskind reported a 29% risk of reo- 
peration for apical defects [374] and Kjolhede repor- 
ted a 27% risk of reoperation for prolapse in the api- 
cal and posterior compartments. [375] In a longitudi- 
nal cohort of 276 women undergoing surgery for pro- 
lapse and incontinence, Clark reported the 13% rate of 
reoperation for prolapse and incontinence after 6 
years. [376] In 32% of these reoperations, the anato- 
mic site was different than in the previous surgery. 


8. OTHER FACTORS 


The variables discussed above represent large studies 
in which multivariate analyses are possible. For a 
number of risk factors with high biologic plausibili- 
ty, there is limited data, often from small case control 
studies examining a single variable. These factors 
represent an important area for future epidemiologic 
study of prolapse. 


Pelvic floor muscle dysfunction has been associated 


with prolapse. The Swedish prolapse study provided 
evidence for progressive decreases in pelvic floor 
muscle strength with increasing age and parity. This 
decrease in pelvic floor muscle strength was a signifi- 
cant independent determinant of the risk of POP 
(Figures 12 A, B). [358] Electrophysiologic testing of 
the pubococcygeus has shown an association between 
pelvic neuromuscular dysfunction and prolapse. [207] 
Vaginal childbirth and aging have been implicated as 
a major inciting event for pelvic neuropathy. [207] 


Occupational physical stress has been examined as a 
contributing factor for POP. One report has implica- 
ted the extreme stress associated with airborne trai- 
ning (including parachute jumps) with pelvic floor 
dysfunction and prolapse in women previously sub- 
jected to laparoscopic uterosacral ligament transec- 
tion. [377] A study using the Danish National Regis- 
try of Hospitalized Patients included over 28,000 
assistant nurses (who are traditionally exposed to 
repetitive heavy lifting) aged 20-69 and compared 
their risk of surgery for POP and herniated lumbar 
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Figure 12 A. Prevalence of genital prolapse in relation to 
age and parity in women with good pelvic floor muscle 
strength (scored 4). 
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Figure 12 B. Prevalence of genital prolapse in relation to 
age and parity in women with no ability to contract the pel- 
vic floor (pelvic floor muscle strength score 1). From 
Samuelsson[358], figure based on data from the author. 
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disc (a condition associated with heavy lifting at 
work) to the risk in over 1.6 million same-aged 
controls. [378] The odds ratio for the nurses compa- 
red to controls was 1.6 (1.3-1.9) for POP surgery and 
1.6 (1.2-2.2) for disc surgery, suggesting that heavy 
lifting may contribute to POP. An Italian study 
demonstrated an increased risk of prolapse with 
lower levels of education, a possible indicator of har- 
der physical labor, although this was not specifically 
investigated. [364] 


Skeletal abnormalities have been associated with 
increased surgery for pelvic organ prolapse. A higher 
degree of thoracic kyphosis, [379] a smaller angle 
lumbar lordosis, and a more vertical orientation of 
the pelvic inlet [380] are associated with a greater 
risk of undergoing surgery for pelvic organ prolapse. 


SUMMARY POINTS 


° Pelvic organ prolapse is defined by measuring 
the descent of specific segments of the repro- 
ductive track during valsalva strain, described 
by the ICS Pelvic Organ Prolapse Quantifica- 
tion exam. 


° Pelvic organ prolapse is a common condition 
affecting women, with a 7% lifetime risk of 
undergoing surgery for prolapse by age 80. 

e The prevalence of prolapse measured by physi- 
cal exam is higher than the prevalence of 
symptoms of prolapse. 


° Prolapse coexists with other pelvic floor disor- 
ders. 


° The reported incidence of surgery for prolapse 
varies between 1.5 and 4.9 cases/per 1000 
women years. 


e Hysterectomy for prolapse and increasing age, 
parity and body mass index are consistent risk 
factors associated with the condition. 


° For a condition that is so common and fre- 
quently requiring costly and invasive surgical 
therapy, very little epidemiologic research has 
been conducted. 

° Research efforts should be focused on unders- 
tanding modifiable risk factors for prevention 
of the condition. 


H. WHY DO PREVALENCE 
ESTIMATES DIFFER? 


The discussion here relates to UI only, as data and 
literature for FI and POP are very scarce. However, 
many of the principal arguments will we relevant to 
these conditions as well. 


I. GENERAL PROBLEMS IN SURVEY 
RESEARCH 


The well documented variation in prevalence esti- 
mates is thought to result at least in part from seve- 
ral confounders common to survey and epidemiolo- 
gic research. Herzog and Fultz, [55] in a review of 
the prevalence and incidence of UI in community- 
dwelling populations, proposed that past investiga- 
tions were plagued by sampling and non-response 
issues, by self selection and attrition, by definitional, 
conceptual, and measurement issues. Comprehensi- 
ve reviews about measurements and methodological 
aspects of investigating UI are provided. [56, 64, 
381] It is clear that there are large methodological 
challenges to rigorous research in this field. In gene- 
ral, quality of recent large studies has undoubtly 
improved, but the scientific community must conti- 
nous deal with methodological challenges in order to 
achieve progress. 


II. DIFFERENT DEFINITIONS AND 
MEASUREMENT 


A major problem in research on UI has been the use 
of different definitions and measurements, and this 
might contribute to the wide range of reported pre- 
valence estimates. The former ICS definition of UI — 
as a condition in which involuntary loss of urine is a 
social or hygienic problem and is objectively 
demonstrable - included objective demonstration of 
urine loss as one critical component. This aspect 
limited the ICS definition for communitybased epi- 
demiologic investigations, because objective 
demonstration of UI is difficult to achieve outside of 
the clinical setting, and studies which were able to 
include this aspect in their assessment might have 
produced different prevalences. In addition, a social 
or hygienic aspect of the definition was problematic 
in epidemiologic studies because it added a subjecti- 
ve aspect to an objectively defined condition and the- 
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refore confounded the investigation of prevalence, 
incidence, and risk factors. In our previous report[2] 
we argued for reconsideration of the definition of UI, 
and we emphasized that the core of the definition 
should be "any involuntary loss of urine”. In accor- 
dance with this view, ICS changed its definition in 
2001 to UI being ”the complaint of any involuntary 
leakage of urine”. [1] 


The new definition makes epidemiological research 
easier. But three consequences should be adressed : 


1. Epidemiological studies should not be based on 
this definition alone, and all studies should inclu- 
de a minimal additional data set, standard 
confounders, and questions specific to the aim of 
the study. This is discussed in Section K on 
Recommendations for further research. 


. The number of persons fulfilling the definition 
will increase. This should not be interpretated as 
an increase in the number potential of patients. 
This is discussed in Section J on Epidemiology 
and clinical work. 


. Public awareness, case finding of health care per- 
sonel, and help seeking behaviour may be affec- 
ted of a new and more extensive definition. This 
is discussed in Section I on Help seeking beha- 
viour 


Studies have used different severity levels and time 
frames for defining UI. A further factor complicating 
the conceptualization and measurement of UI in epi- 
demiologic studies lies in the nature of the condition. 
UI is a chronic condition (or set of conditions) that 
often starts slowly and comes and goes for a consi- 
derable time period before it become fully establi- 
shed. [381] If people get used to their UI or notice it 
less, this can interfere with valid assessment. 


Ideally self-report measures are validated by clinical 
evaluations. However, clinical and even urodynamic 
investigations should be regarded as other measures, 
not necessarily as gold standards, because it is 
known to be difficult to demonstrate all urinary 
symptoms in the clinical setting. 


Holtedahl[85] calculated prevalence estimates using 
different definitions of UI for the same sample of 50 
to 70 year old women. The prevalence of any self- 
reported leakage was 47%. Self-reported regular UI 
with or without objective demonstration was found 
for 31% of women, regular incontinence according 
to the former full ICS definition for 19%. Another 
study found prevalences of 69% and 30% for any UI 
and the former ICS definition, respectively. [73] The 


results indicate that the former ICS definition was 
rather restrictive. 


Low response rates may further bias prevalence esti- 
mates. [381] Known differences between responders 
and non-responders can be compensated during the 
analysis. The major problems is unknown diffe- 
rences in response rates and other characteristics. 
Incontinent women may not answer (or deny UD 
because of embarrassment or related handicaps. But 
incontinent women may also find the subject parti- 
cularly relevant and therefore respond to a greater 
extent than continent women. At present, we do not 
know much about how these factors may affect the 
comparision between incontinent and continent 
women. 


One paper explored the problem of underreporting 
incontinence and how it can be altered with the use 
of an introduction to the incontinence questions and 
probing. [68] Another paper explored the issue of 
selection bias in mailed surveys. The first wave had 
higher prevalence of incontinence than follow-up 
mailings, and thus individuals with UI tended to 
respond on the first wave. [382] In an English mai- 
led survey on incontinence and other urinary symp- 
toms, a sample of non-responders were traced, and 
those eligible were asked questions from the survey. 
[383] Comparing with the responders, the non- 
responders overall showed little differences in repor- 
ting of urinary symptoms. However, non-responders 
>70 tended to be of poorer general health, and they 
reported certain urinary symptoms more frequently. 


SUMMARY POINTS : 


The lack of epidemiological data from popula- 
tions underrepresented in research limits the 
world wide application of the present informa- 
tion. 


Many investigations are plagued by sampling 
and non response issues, by self selection and 
attrition. Many early studies were obtained 
from sampling patients seeking care. 


A major problem is the use of different defini- 
tions of incontinence. The new ICS definition 
makes epidemiological research easier. 


° There are large methodological challenges to 
research in the field of UI. Unless the scientific 
community deals with these issues, progress 
will be difficult to make. 
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L HELP SEEKING BEHAVIOUR 


I. URINARY INCONTINENCE 


A majority of people with UI have not sought help, 
[69, 107, 256, 384-386] and this is confirmed also in 
recent publications. [124, 387-389] Reasons given 
by people for not seeking help include : not regar- 
ding incontinence as abnormal or serious, [69, 390, 
391] considering incontinence to be a normal part of 
ageing, [391, 392] having low expectations of treat- 
ment[69, 390] and thinking they should cope on their 
own. [392, 393] Some studies also confirm the 
notion that embarrassment may be an important rea- 
son for not seeking help. [386, 393, 394] There is an 
association between help seeking and condition-spe- 
cific factors like duration, frequency and amount, 
and people’s perceptions of the impact of inconti- 
nence, [69, 87, 107, 256, 387] but other more perso- 
nal characteristics like individual health care beha- 
viour and attitudes may also play a role. 


In a Norwegian study 4.4 % of all women >20 years 
old in a community consulted their general practitio- 
ner for UI during a 3 year period. [395] But mentio- 
ning the symptoms to a physician may not be 
enough. There are reports of doctors not responding, 
either by ignoring the statement of symptoms or by 
providing a dismissive explanation, [396] and people 
interpreting a lack of response from the doctor as an 
indication that no treatment is available. [397] In a 
study of management of incontinence in general 
practice, 30% of the women who had told their doc- 
tor about their symptoms perceived that they were 
offered no help. [392] It is probable that many pri- 
mary health care providers lack confidence in mana- 
ging UI, and that this contributes to undertreatment 
in those seeking help. [398] 


Only a small proportion of incontinent community- 
residing women have used surgery, medication, or 
exercise regimens. [124, 384, 389, 399, 400] In addi- 
tion to seeking help from the formal health care sys- 
tem, common responses to symptoms of illness are 
self-management and self-treatment behaviour. The 
major method of actively managing UI among com- 
munity residents is the use of absorbent products. 
[256, 399, 401-403] 


It is obvious that millions of men and women suffer 
from their UI, and that for many of them good treat- 


ment options are available. However, for many per- 
sons with very mild or occasional UI it is probably 
adequate not to seek help for the health care system. 
Others are satisfied with just information and unders- 
tanding about the causes and in many cases selfcare 
may be quite appropriate. A Danish study has shown 
that simple information and advice was adequate “ 
treatment” for 23% of the women seeking an open 
access incontinence clinic. [404] A Swedish study 
found that among 136 women with UI, 36% wanted 
clinical evaluation, and only 24% subsequently star- 
ted treatment. [105] 


Both epidemiological and qualitative research in this 
field should be encouraged in order to understand 
cultural, religious, and personal factors for help see- 
king behaviour world wide. [386, 391, 397] Specifi- 
cally, other than condition-specific factors should be 
further explored, e.g. persons’ health care behaviour, 
perceptions and attitudes. 


II. FAECAL INCONTINENCE AND 
PELVIC ORGAN PROLAPSE 


There are indications of underreporting also of FI 
and patients’ reluctance to report symptoms or to 
seek treatment. [302, 303, 324] It has been shown 
that women are more willing to report FI than men. 
[304] For POP we have no information. 


SUMMARY POINTS : 


° Recent publications confirm that a majority of 
people with FI, UI, and POP have not sought 
help. 

° Only a small proportion of urinary incontinent 
community-residing people have used surgery, 
medication, or exercise regimens. 


e Increasing severity, increasing duration, and 
urge/mixed type of UI are related to consulting 
a health care provider. 


° Other than condition-specific factors should be 
further explored in future research, e.g. per- 
sons’ health care behaviour, perceptions and 
attitudes. 


° Health care personnell should be encouraged to 
approach persons at risk for FI, UI and POP. 
People with such symptoms should be assessed 
So services and treatment can be offered and 
targeted. The patient’s view of management, 
even denial, should be respected. 
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J. EPIDEMIOLOGY AND 
CLINICAL WORK : FROM 
RESPONDENT TO PATIENT 


We have emphasized some major and important dif- 
ferences between epidemiology and clinical work. 
These differences may have several implications. A 
selection process is most often accomplished first by 
self-selection (help seeking), then a referral system, 
which provides specialist physicians with a patient 
population with higher prevalence of disease, more 
severe disease, and often skewed type distribution, 
thus obtaining test results with fewer false positives, 
better diagnostic accuracy, and more efficient use of 
resources. However, such intended and purposeful 
selection bias has its drawbacks. There is growing 
evidence that this selection process introduces bias 
into research and hampers our ability to generalize 
hospital based research back to general or primary 
care populations. Furthermore, it may result in 
recommendations and guidelines for diagnosis or 
therapy derived from tertiary care centres that are 
inappropriate at the primary care level. [405] Often 
guidelines, review articles or teaching material do 
not take into account the varying prevalence and 
variation in clinical picture between community and 
hospital. They may also emphasize use of tests or 
equipment that are not appropriate or relevant for 
primary health care, thus leading to overutilization of 
referrals. Data from hospitals or specialist level may 
also overestimate level of burden, costs and number 
of persons in need of treatment if such data are used 
for extrapolation back to community level. Therefo- 
re it is important that this Consultation uses different 
algorithms for for initial and specialized care (see 
other relevant chapters). 


One study provides substantial empirical evidence to 
support the existence of selection bias for UI. [405] 
The analyses were based on three populations of 
incontinent women : Community level (epidemiolo- 
gical survey), primary care level (prospective study), 
and secondary care level (university hospital, pros- 
pective study). The general practice patients were 
older and the hospital patients younger than those in 
the community. From community via general practi- 
ce to hospital, there was an increase in duration, fre- 
quency of leakage, amount of leakage, severity and 
perceived impact of incontinence. Help-seeking at 
the primary care level was associated with increasing 
age and severity, and with urge symptoms and 


impact. Referral from general practice to hospital 
was only associated with (lower) age and urge symp- 
toms. 


Under the subtitle Severity and impact we have 
given examples of how the prevalence estimates for 
women change dramatically when botherness and 
severity are considered. Taken together with selec- 
tion bias, this emphasizes caution when epidemiolo- 
gical data are used in a clinical context. It concerns “ 
level of care” in several ways; there is a large transi- 
tional zone from healthy to diseased, there is a dan- 
ger of medicalization, and there is a danger of trea- 
ting patients at a higher level than necessary. Risk 
factors, predictors and correlates discovered in epi- 
demiological studies are probabilistic of nature and 
may not be decisive in the clinical assessment of an 
individual patient. In addition, the attributable risk 
due to some known risk factors may be statistically 
but not clinically significant. 


SUMMARY POINTS : 


° The spectrum of severity of anal and urinary 
incontinence, as well as pelvic organ prolapse, 
and the symptom profile of patients referred to 
specialist centres do not necessarily reflect the 
spectrum of disease seen in the community. 


° The selection and referrral process may intro- 
duce bias into research and hamper the ability 
to generalize hospital based research back to 
primary care populations. 


° One should be very careful with calculating 
numbers of patients in need of therapy based on 
epidemiological data. 


K. RECOMMENDATIONS FOR 
FURTHER RESEARCH 


I. URINARY INCONTINENCE 


It is recommended to perform more sustained resear- 
ch on measurement of UI, its types and severity to 
move the research ahead. Longitudinal study designs 
are needed to estimate incidence of UI and describe 
the course of the condition and its different forms 
and to investigate its risk factors and possible pro- 
tective factors. 
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There is still little knowledge as regarding prevalen- 
ce, incidence, and other epidemiological data in 
developing countries. It is recommended that funda- 
mental research regarding prevalence, incidence and 
other epidemiological data in developing countries 
should be encouraged, and tailored to the cultural, 
economic and social environment of the population 
under study. 


Crude prevalence studies (descriptive epidemiology) 
from USA and Europe are abundant, and further stu- 
dies should be done only with recommended and 
validated questionnaires or in order to combine data 
from the prevalence study with studies of co-factors 
and predictors (analytical epidemiology). Control for 
confounders, stratification, and multivariate tech- 
niques should be increasingly used because of the 
need for more advanced epidemiological analyses of 
risk factors and comorbidity. Strength of associations 
should be determined by relative risks and odds 
ratios, and confidence limits should be given. We 
have still very little knowledge of the absolute and 
relative importance of several risk factors, and 
almost no informations about the attributable risk of 
the factors in the society. 


Some potential risk and protective factors deserve 
more attention. For example, the role of pregnancy 
and childbirth in the development of UI must be stu- 
died in a fashion that links population-based methods 
to clinical assessment of pregnancy, delivery and and 
the birth trauma and follows women over many 
years. Such a design is necessary because the effect 
of pregnancy and childbirth may become clear only 
years later when the woman is older and because the 
woman will not be able to report the exact nature of 
the tear and episiotomy, etc. There should be more 
emphasis on the associations between UI and speci- 
fic diseases like stroke, diabetes, psychiatric disease 
and genital prolapse. Genetic components should be 
investigated. 


Primary prevention is the main goal in the manage- 
ment of human disease. An important strategy would 
thus be to identify the individuals at risk, and then 
take measures to reduce the risk among those indivi- 
duals or in certain risk groups. Based on current 
knowledge there are no well documented efforts that 
can be done in order to avoid the occurrence of UI in 
large populations. Primary prevention studies should 
be encouraged, but the epidemiological basis for 
choosing appropriate interventions is weak. 


In surveys based on questionnaires or interviews 
symptoms can be registered.There are convincing 


data suggesting that the different types may reflect 
quite different pathologies and risk factors. Differen- 
tiating the types in future research might therefore 
prove very fruitful. Methodological work has still to 
be done in this area, but typical type descriptions 
should be included in new studies. Likewise, studies 
of risk factors should include important and known 
confounders as age, parity, and weight. 


Variations in definitions and measurement issues are 
fundamental and lead to problems with assessing the 
findings in epidemiological studies. We need to 
improve epidemiological studies by including 
variables that better characterize UI, so that more 
advanced and informative analyses may be conduc- 
ted. It is therefore recommended that all epidemiolo- 
gical studies include a minimum data set (Table 22), 
including elements of screening question, frequency 
measure, quantity of urine loss, duration, type, and 
severity. In addition, it is recommended to include 
validated measures of bother/quality of life and uri- 
nary symptoms other than UI. We here also refer to 
the chapter from the committee on symptom and 
quality of life assessment. 


Table 22. Elements in a minimum data set recommended for 
all epidemiological studies 


Screening question for any involuntary urine loss 


Frequency measure. For example, classification into catego- 
ries of none, less than once a month, one/several times a 
month, one/several times a week, every day/nigth, all the time 


Quantity of urine loss for a typical episode. For example, 
classification into categories of none, drops, small amounts, 
moderate amounts, much/a great deal 


Duration. For example months, years 


Type. Based on typical description; stress, urge, mixed and 
other 


Severity. Either by combining excisting questions or by a 
validated index 


In addition, it is recommended to include validated measures 
of bother/quality of life and urinary symptoms other than UI. 
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II. FAECAL INCONTINENCE AND 
PELVIC ORGAN PROLAPSE 


In these areas there is a need for more epidemiologi- 
cal research in all areas; prevalence, incidence, and 
risk factors. Many of the fundamental methodologi- 
cal issues relevant to UI discussed above are highly 
relevant to the fields of FI and POP. 


The committee will emphasize that uniform defini- 
tions of FI and POP should be used in studies, and 
there should be a move towards a standardization of 
measurement instruments in community surveys that 
can be used worldwide. Developing definitions is a 
scientific process requiring careful conceptualization 
of the condition in light of its many clinical presen- 
tations and underlying mechanisms. This will requi- 
re a multi-method approach and consideration of 
issues such a reliability and validity. 
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. EC-COUPLING SPECIFIC TO LUT AND/OR 


Cell Biology 


C.H. FRY 


A.F. BRADING, M. HUSSAIN, S.A. LEWIS, M. TAKEDA, J.B. TUTTLE, B. UVELIUS, D.N. Woob, 
M. DRAKE 


INTRODUCTION 


This aim of this report is to highlight features of the 
cell biology of the urinary tract that will lead to a bet- 
ter understanding of the pathophysiology of urinary 
and faecal incontinence. Research strategy aims to 
understand as completely as possible the normal cell 
biology of the system and to characterise changes 
that occur which are associated with lower urinary 
tract and gastrointestinal tract dysfunction. It is 
important to realise that it is difficult to differentiate 
between changes to tissue and cell function that 
cause pathophysiological changes, or are secondary 
to the development of dysfunction. However, even if 
such a distinction cannot be drawn the description of 
such changes is useful as they identify potentially 
useful targeted models for the development of drugs 
or other diagnostic or corrective approaches. 


Since the previous consultations knowledge of the 
cell biology of the lower urinary and gastrointestinal 
tracts has increased significantly. Understanding of 
the cell biology of smooth muscle function has 
increased significantly in some areas (eg detrusor), 
whilst in others (eg urethra, trigone) it remains less 
clear. Urothelial function has come under greater 
investigation, especially with respect to its role in 
afferent responses, although its transport properties 
are also being appreciated as playing an important 
role in the homeostatic function of the lower urinary 
tract. Since the first consultation the human genome 
has also been published in full, and the identification 
of abnormal genetic markers in lower urinary and 
gastrointestinal tract dysfunction promises to genera- 
te new approaches to manage these conditions. The 
increased understanding of the cell biology of these 
tissues has also facilitated tissue-engineering 
approaches to develop functional implants. Finally 
this committee has also described the cell physiolo- 
gy of the lower gastrointestinal tract. Many condi- 
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tions associated with lower urinary tract dysfunction 
have parallels in the lower gastrointestinal tract, and 
the two systems have similar and integrated physio- 
logical controls. Therefore a more integrated approa- 
ch can only increase our understanding of both sys- 
tems. 


This report has attempted to reflect the tenor of 
recent advances, as well as emphasise the most 
important previous work, to achieve the above aims. 
All the referenced material is from peer-reviewed 
publications, the majority of which has appeared 
subsequent to the first consultation. 


I. CELL PHYSIOLOGY OF LOWER 
URINARY TRACT SMOOTH 
MUSCLE 


1. CONTRACTILE ACTIVATION OF DETRUSOR 
SMOOTH MUSCLE 


A first volume of this consultation [1] outlined the 
cellular basis of contractile activation in detrusor 
smooth muscle : the role of M3 receptor activation 
and the generation of intracellular inositol trisphos- 
phate (IP3). IP3 releases Ca* from intracellular stores 
by binding to IP3-receptors on the membrane of the 
store itself [2], and the Ca* released, when combined 
with calmodulin, activates the contractile proteins. 
Relaxation occurs when the intracellular [Ca”] falls, 
either by sequestration into the SR, or by its removal 
from the cell via Na'/Ca*” exchange [3]. Maintenan- 
ce of adequate filling of Ca* stores involves Ca” 
influx through membrane Ca* channels. [2]. Moreo- 
ver there is increasing evidence that detrusor cells 
are functionally coupled through gap junctions [4], 
which gives the opportunity for information to 
spread between contiguous cells to form a functional 
syncitium. Such syncitial transfer would be better 


within, compared to between, muscle bundles [5] 
due to the significant separation between bundles. 
Thus information transfer would not be co-ordinated 
on a whole organ basis as in the heart for example, 
but would allow local coordination of responses. A 
number of changes to this basic scheme have been 
reported that are associated with bladder dysfunc- 
tion. Although it is not known if they cause such dys- 
function or are secondary they do represent targets 
that are associated with abnormal function and thus 
may offer more targeted approaches to regulate aber- 
rant bladder activity. 


2. CA” CHANNELS AND DETRUSOR MUSCLE 


Ca* channels play an important role in initiating 
contraction in many muscles. However, in detrusor a 
somewhat different function is ascribed as choliner- 
gic activation occurs independently of changes to the 
resting membrane potential. Two classes of Ca** 
channel are present in detrusor, an L-type and a T- 
type channel [6] and the possible Ca* entry through 
these channels is large. The function of the L-type 
channel has been most thoroughly investigated and 
in detrusor it regulates the filling of intracellular Ca* 
stores during resting states [2]. This is achieved by 
regulation of the membrane potential by Ca’-activa- 


ted K* channels, such that when the intracellular 
[Ca*] is low (for example, immediately after a 
contraction when some Ca” efflux occurs), the 
conductance of these channels is reduced, the mem- 
brane depolarises and L-type Ca* channels open to 
restore Ca* balance in the cell. The scheme is illus- 
trated in Figure 1. These channels have also been 
reported to show a prolonged-open state induced by 
large depolarisations [7]. In principle therefore the 
presence of depolarising mechanisms in detrusor (i.e 
via purinergic transmission in the overactive human 
bladder) would induce further Ca* influx through 
these Ca* channels, and act as a positive feedback 
mechanism to enhance detrusor contractility. The 
cellular processes that regulate the long-open state 
are unclear, but it is not due to channel phosphoryla- 
tion [8, 9]. 


The demonstration that T-type Ca™ channels also 
exist in detrusor is of interest because they open at 
more negative membrane potentials, and in principle 
will allow some Ca” influx even at resting potentials. 
Their actual function remains to be evaluated howe- 
ver. On the one hand, selective blockade of these 
channels with low (micromolar) Ni™ concentrations 
reduces spontaneous contractions in detrusor [10], 
however they seem to exert no significant effect on 
similar spontaneous alterations to membrane poten- 
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Figure 1. Feedback control of intracellular Ca?* in detrusor smooth muscle. 
Left-hand scheme: The intracellular [Ca?* ] is high after release from intracellular stores, following muscarinic receptor acti- 


vation. The raised intracellular [Ca?* ] opens Ca” -activated Kt channels (BK channels) and hyperpolarizes the cells. This 


in turn reduces the opening probability of membrane Ca?* channels. The experimental traces from which the scheme is deri- 


ved is shown at the bottom of the panel. Right-hand scheme: The intracellular [Ca’* ] falls, following sequestration by intra- 


cellular Ca-stores and removal from the cell via Na+-Ca** exchange and thus BK channels close, causing membrane depo- 


larisation. Membrane Ca” channels open to permit Ca?* influx and thus restore the intracellular Ca?* balance — see [2]. 


tial - where L-type Ca** channel activity is more 
important [11]. It is important to resolve their exact 
roles in regulating intracellular Ca*” activity, and 
hence contractile function, not only because they 
clearly modulate cellular Ca* levels, but also becau- 
se the proportion of T-type, compared to L-type, 
channels, increases in detrusor from overactive blad- 
ders [12]. 


3. SPONTANEOUS CONTRACTIONS AND DETRU- 
SOR MUSCLE 


Spontaneous contractile activity can be measured in 
vitro in nearly all detrusor preparations [13], and in 
vivo from animal and human bladders [14, 15]. In 
addition, activity is increased in vitro using tissue 
from patients with over-active bladders or animals 
with outflow tract obstruction [16-18]. These 
contractions could in principle manifest themselves 
as in vivo bladder phenomena either by contributing 
to detrusor contractions associated with bladder 
over-activity or by increasing resting detrusor 
muscle tone and thus decreasing bladder compliance 
during filling. It remains to be shown unequivocally 
that in vitro spontaneous activity is related to whole 
bladder phenomena. However, conditions that 
increase spontaneous activity in isolated prepara- 
tions enhance bladder wall stiffness [19], and low 
level pressure fluctuations in the bladder have been 
recorded which have been speculated to be manifes- 
tations of underlying muscular activity [20]. 


Much is known about the manipulation of sponta- 
neous contractions, from which it is concluded that 
they are not of neural origin, but are initiated in the 
muscle mass itself [10, 21, 22]. However, little is 
known of their origin. Agents that modulate sponta- 
neous activity also affect bladder function. For 
example, Ca* channel antagonists, such as nifedipi- 
ne, inhibited detrusor instability in a rat model of 
outflow obstruction [23] and ATP-dependent K* 
channel openers such as pinacidil and cromakalim 
suppressed bladder over-activity [24]. In addition, 
intravesical instillation of the cholinergic antagonist 
atropine is effective in over 40% of neuropathic 
instability, but only in less than 20% in idiopathic 
instability [25]. It is possible that neurogenic over- 
activity has a greater reliance on afferent neural 
input, in which acetylchoine released from the uro- 
thelium (see section 3.1) may facilitate afferent exci- 
tation. However, the observations suggest a distinct 
non-neural, myogenic process underlying idiopathic 
detrusor instability. 
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Spontaneous contractions should be more evident 
when [Ca*]i is raised, by analogy to other tissues 
such as myocardium [26]. Human detrusor exhibits a 
higher resting [Ca*]i, more frequent spontaneous 
Ca* spikes and a higher sensitivity to muscarinic 
agonists than other mammals, and may pre-dispose 
human detrusor to greater spontaneous activity. 
Detrusor exhibits spontaneous membrane potential 
variations, which generally oscillate around a range 
that could activate T-type Ca* channels, with less 
frequent larger spikes that could activate L-type Ca” 
channels [11]. In addition, spontaneous action poten- 
tials have been recorded in isolated preparations that 
rely on Ca* influx through L-type Ca™ channels, but 
whose frequency is modulated by K* channel activi- 
ty. The occurrence of electrical activity was closely 
correlated with spontaneous contractile activity, sug- 
gesting a direct causal relationship between the two 
variables [27]. More recently, spontaneous electrical 
activity has been shown to be linked to contractile 
activity through spontaneous Ca™ transients [28] 
(Figure 2). Furthermore, spontaneous simultaneous 
variations of potential and [Ca™]i, are enhanced in 
cells isolated from unstable bladders [29] and sug- 
gests a cellular basis for irregular detrusor contrac- 
tions 


Two current hypotheses for spontaneous contractions 
are that they originate from Ca” sparks within indi- 
vidual myocytes, or from pacemaker cells that lie 
near the smooth muscle bundles. Potential pacema- 
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Figure 2. Spontaneous electromechanical activity in detru- 
sor smooth muscle Simultaneous recordings of (a) action 
potentials, (b) isometric tension and (c) intracellular [Ca] 
in a guinea-pig detrusor strip. The intracellular [Ca**] 
scale is a relative change of a fluorescence ratio, R, when 
illuminated alternately at 340 and 380 nm. An increase of 
the ratio R340/380 represents an increase of the intracellu- 
lar [Ca’*]. Modified from [28]. 


ker cells (interstitial cells) will be discussed in more 
detail below. 


Ca* sparks are subcellular events that represent Ca* 
release from one, or a very few, sites within the cell 
and have been recorded in many cells. These could 
spatially and temporally summate to generate a cel- 
lular Ca* wave, and if sufficiently frequent and 
widespread, could be manifest as a localised sponta- 
neous contraction. Indeed Ca” waves have been 
reported to spread throughout multicellular detrusor 
preparations [30]. Ca*-oscillations may arise by acti- 
vating oscillator units of ryanodine and IP3 recep- 
tors, as implicated in vascular or ureteric smooth 
muscle [31,32]. Preliminary data (C Wu & CH Fry, 
unpublished data, Figure 3) show that Ca™ sparks 
may indeed be recorded in isolated human detrusor 
cells. Sparks are associated with transient outward 
currents that can be blocked by ryanodine and sug- 
gests that Ca” from intracellular stores are indeed 
responsible for these subcellular Ca* transients. 
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Figure 3. A Ca” spark in an isolated detrusor smooth 
muscle cell. A spontaneous Ca™ spark recorded from an 
isolated guinea-pig detrusor myocyte. 

A: The image was obtained from repeated line scans (50 
Hz) through the white line shown superimposed on the 
image of the isolated detrusor myocyte. 

B: Successive line scans positioned side-by-side to show the 
temporal change of the intracellular [Ca’*] along the axis 
of the line scan. The scale shown on the right-hand side 
indicated an increasing [Ca]. 

C: A temporal scan through the point indicated by the white 
dotted line in part B. Scan produced by a BioRad 2100 
confocal system with Ca-Green as the fluorescent ligand, 
excitation at 488 nm with an argon laser, emission collec- 
ted at 515-530 nm. 
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4. INTERCELLULAR COUPLING AND DETRUSOR 
MUSCLE 


There has been considerable debate as to whether 
detrusor myocytes are functionally coupled via the 
intracellular space, and if so what function this 
would serve. Although, cholinergic activation is not 
associated with an action potential, changes to mem- 
brane potential occur throughout the contracting and 
relaxed phases [27], and would be enhanced when 
purinergic activity was evident. 


Furthermore, ions and small molecules could also 
diffuse between cells. Electrophysiological measure- 
ments indicate that detrusor behaves as a functional 
electrical syncitium [4, 33], although to a lesser 
extent than in some other smooth muscles [34], and 
this has been corroborated by the demonstration of 
connexin45 protein in detrusor [35]. Connexins are 
the component proteins of gap junctions and the type 
found in detrusor forms pores of relatively low 
conductance, indicating that electrical coupling is 
relatively poor, compared to tissue such as myocar- 
dium and myometrium. 


The unresolved question remains the consequence of 
electrical coupling in detrusor tissue, especially as 
connexin density and intercellular electrical coupling 
are reduced in tissue from unstable bladders [35]. 
Qualitative estimates of changes to two important 
determinants of the electrophysiological behaviour 
of tissue, namely conduction and excitability, have 
been made in human detrusor from stable and over- 
active bladders [36]. A decrease of connexin distri- 
bution was found to increase electrical excitability, 
but decrease the conduction velocity of electrical 
signals from any sites. Thus, these changes would 
enable electrical activity to generate local events that 
would persist more readily. The quantitative extent 
of the spread of electrical activity is a future direc- 
tion that will determine if local electrical activity can 
precipitate localised contractile responses. 


5. URETHRAL SKELETAL MUSCLE 


The skeletal muscle component of the urethra wall 
(rhabdosphincter) forms an incomplete ring of skele- 
tal muscle around the urethra [37]. In human samples 
more than 60% of the muscle fibres are slow, fatigue 
resistant type I ; most of the rest are fast type Ha 
fibres, which are also relatively fatigue resistant [38]. 
In women, the number of muscle fibres reduces with 
age [39], and in women with stress incontinence the 
volume of the skeletal muscle bulk was decreased 
[40]. Such a loss of muscle fibres has been linked to 


an increase of their apoptosis [41]. Abnormal elec- 
tromyographic (emg) activity from these muscles 
has been recorded, most notably in a group of 
women with impaired voiding and associated abnor- 
mal progesterone status [42]. It was proposed that 
the abnormal emg activity arose from aberrant elec- 
trical transmission between adjacent skeletal muscle 
cells (ephaptic transmission), although this remains 
to be demonstrated. 


Pudendal efferents that innervate the skeletal muscle 
end in cholinergic end-plates. However, the cell 
bodies in Onuf's nucleus have an interesting profile, 
with large numbers of noradrenergic and serotoner- 
gic terminals whose activation augments sphincter 
contraction. This has resulted in the development of 
serotonin (5-HT) and noradrenaline uptake inhibi- 
tors, such as duloxetine to enhance the sphincteric 
function of the rhabdosphincter [43]. In addition, 
neuronal nitric oxide synthase (nNOS) has been 
detected in the muscle fibre membranes, especially 
near the neuromuscular junction, and in nerve fibres 
and intramural ganglia [44, 45]. However, nNOS 
inhibition did not exert any functional effects on ure- 
thral function, so that the significance of these obser- 
vations remains unclear. 


Interest in culturing skeletal muscle cells has arisen 
from the possibility of autologous transplantation, as 
a means to minimise stress incontinence. Human 
cells that respond to cholinergic stimulation can be 
maintained in culture [46]. Furthermore, muscle- 
derived progenitor cells have been successfully 
implanted into an animal model, which has greatly 
reduced intrinsic urethral skeletal musculature follo- 
wing denervation [47]. 


6. URETHRAL SMOOTH MUSCLE 


The urethra is characterised by an internal layer of 
longitudinal smooth muscle, and an outer, thinner 
layer of circular smooth muscle. Many of the mecha- 
nical and electrical characteristics of this tissue have 
been outlined in the first volume of this consultation 
[1]. It has been proposed that, at least in the male, the 
longitudinal muscle shortens during micturition, and 
the circular muscle contracts during continence, in 
the female the smooth muscle layers are thought to 
play a more minor role [48]. However, there are 
significant regional differences within the urethra, as 
well as male-female variability, to make a homoge- 
neous description of function difficult. 


Control of the contractile function of urethral smoo- 
th muscle is complex, with evidence of adrenergic 
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and cholinergic receptors and modulation via volati- 
le gases, such as nitric oxide (NO) and carbon 
monoxide (CO). The presence of particular receptors 
and intracellular pathways does not itself demonstra- 
te that urethral muscle function is controlled by neu- 
ral pathways that would release receptor agonists and 
modulators. However, sympathetic control is regar- 
ded as pre-dominant in maintaining contraction, 
mediated by œ; receptors, probably the subtype aa 
[49]. &2 receptors have been located in the urethra 
and have been proposed to act as pre-junctional 
modulators [50], or regulate blood flow [51]. 
Relaxation by B-receptors has also been investigated, 
and in dog and rat the effects were weaker than in 
bladder and mediated by B2 receptors, rather than 
B3 receptors as in detrusor muscle [52]. A similar 
pattern is suggested in pig urethra [53], which is 
often preferred as an animal model to mimic human 
urethral properties. Such selectivity may be useful in 
the development of bladder-relaxing agents that 
affect less outflow resistance. Cholinergic contracti- 
le mechanisms are also important. One study has 
suggested that this may be especially so in the proxi- 
mal part of the urethra and bladder neck [54]. 


There is also evidence for relaxation mediated via 
the volatile gases NO and CO, which ultimately 
exert a role through cellular cyclic nucleotides. NO, 
produced by nitric oxide synthase in cholinergic 
nerves is the more important, and is the key process 
that induces urethral relaxation during voiding [55]. 
There is evidence, in a rabbit model, that in diabetes 
mellitus NO-mediated relaxation is impaired [56], 
possibly due to reduced generation of cyclic nucleo- 
tides, even though NOS activity seems to be increa- 
sed. Administration of arginine, the substrate for NO 
production, restored the ability of the urethra to relax 
[57]. However whether this recovery of function was 
mediated by a restoration of tissue cyclic nucleotide 
levels was not measured. Nevertheless, the study 
indicated that the nitrergic system could be modula- 
ted in disease, to restore function towards normal 
urethral. 


The cellular physiology of urethral smooth muscle 
has received less attention than detrusor smooth 
muscle. Electrical activity characterised as spikes, 
slow waves and spike complexes superimposed on 
slow depolarising waves has been recorded from iso- 
lated preparations [58]. The spikes were similar to 
those recorded from isolated urethral myocytes and 
the slow waves from interstitial cells [59]. The spike 
complexes may represent recordings from muscle 
cells driven by pacemaker cells, as recorded in intes- 


tinal preparations [60]. Two types of ion channels 
underlie the depolarising phases of activity, Ca” 
channels and Ca*-activated Cl- channels. The Ca” 
channels themselves are of two types, an L-type and 
a T-type channel, the latter activated at more negati- 
ve membrane potentials [61-63]. Repolarisation and 
maintenance of the resting potential is mediated by a 
number of K* channels that include : Ca* activated 
K* channels, a voltage-sensitive channel and an ATP- 
regulated channel, Karp [64, 65]. The relative signi- 
ficance of these different ion channels to determine 
the overall electrophysiological characteristics of 
urethral smooth muscle remains to be established. 


Several ion channel modulators have been investiga- 
ted to identify agents that may, in particular, enhance 
urethral relaxation. Karp channel modulators have 
been most intensively studied [65, 66]. However, it is 
of interest that the T-type Ca” channels that play a 
role in membrane depolarisation, may be different in 
the urethra and bladder, as judged by their relative 
sensitivity to Ni™ [12, 62]. If so this offers a further 
avenue to manipulate selectively urethral function 
over bladder activity. 


7. INTERSTITIAL CELLS/MYOFIBROBLASTS AND 
LOWER URINARY TRACT FUNCTION 


There has been recent interest in non-muscle cells 
located in the walls of the urinary tract, located either 
in the sub-urothelial space or the detrusor layer, and 
called variously interstitial cells or myofibroblasts. 
It is unlikely that these cells are a homogeneous 
group as many of their functions and features at dif- 
ferent sites vary. In some tissues (e.g. gut [67] and 
brain [68]) they have been found in two states - an 
activated and a stellate-transformed myofibroblast - 
and this spectrum may be so at different sites in the 
lower urinary tract walls. Figure 4 shows micro- 
graphs of isolated cells from the urethral smooth 
muscle layer and from the sub-urothelial space in the 
bladder wall. The former cells are large and have 
long projections whereas the sub-urothelial myofi- 
broblasts are smaller without extensive branches. 
Such cells do have well-defined morphological and 
immuno-histochemical characteristics [69-71]. Most 
generally myofibroblasts are defined from the identi- 
fication of cytoskeletal proteins, i.e vimentin, desmin 
and o-smooth muscle actin, and whether they 
express one or a number of these has been used to 
sub-classify them [71]. In addition some populations 
of cells [72] react positively to the proto-oncogene c- 
kit, but this is not a ubiquitous finding [59, 73]. 
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Figure 4. Isolated interstitial cell/myofibroblasts 

A: Interstitial cells (ICC - left, middle) and a smooth muscle 
cell (SMC - right) obtained from rabbit urethra. Images 
obtained from confocal image stacks incubated with anti- 
bodies to anti-vimentin (ICC) or anti-myosin (SMC), modi- 
fied from [59]. B: Sub-urothelial myofibroblasts obtained 
from guinea-pig bladder. Dark field image (left) and fluo- 
rescent image with a vimentin-antibody stain (see [73] for 
methods). C: Guinea-pig detrusor smooth muscle myocyte, 
dark field image for comparison with B. 


Such cells, characterised to various degrees, have 
been found throughout the lower urinary tract, not 
only in the bladder [72-75] and urethra [59], but also 
in prostate tissue [76, 77] and the ureter [78]. With 
respect to muscle layer cells in the lower urinary 
tract, those in the bladder and urethral wall have 


received recent attention, as it has been postulated by 
some that they may act as pacemaker cells to drive 
the smooth muscle layer. This is extrapolated from 
studies of interstitial cells of Cajal in the G-I tract 
where they are coupled electrophysiologically to 
smooth muscle cells, and whose pacemaking func- 
tion has been carefully characterised [60, 79]. In the 
lower urinary tract comparable experiments have not 
been done, so that any pacemaking activity remains 
to be unequivocally demonstrated. 


However, in the urethra, cells have been isolated that 
show spontaneous electrical activity, that could be 
modulated by noradrenaline, and mediated by cur- 
rent flow through Ca*-activated Cl- channels [59]. 
In view of similarities in interventions that modulate 
spontaneous electrical activity in multicellular ure- 
thral preparations [80] and in these interstitial cells it 
has been proposed that the latter could perform a 
pacemaking function. 


In the detrusor smooth muscle layer the situation is 
less clear. Extrapolation of function to the detrusor 
from tissues such as the G-I tract and urethra may not 
be justified. The functional activities of the G-I tract 
and bladder differ, with the former exhibiting conti- 
nuous peristaltic activity and thus requiring conti- 
nued co-ordination of activity, whilst the bladder 
remains more quiescent until voiding is initiated. 
Several studies have described interstitial-like cells 
in the smooth muscle layer of animal bladders 
[72,81, 82]. Figure 5 shows c-kit positive cells loca- 
ted in the detrusor layer, and furthermore are more 
abundant in samples from neuropathic bladders. A 
recent careful study using human tissue from patients 
with normal or neuropathic bladders however could 


Figure 5 . c-kit positive staining cells in the detrusor layer 
A: Human detrusor bundle from a stable bladder, showing 
c-kit positive cells (brown) around the exterior of a muscle 
bundle. B: c-kit positive cells in a detrusor bundle from a 
bladder showing overactivity after spinal cord damage. 
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not distinguish such cells from fibroblasts [83]. 
Connexin43 labelling - a gap junction protein that is 
a feature of myofibroblasts and interstitial cells - is 
not abundant in the detrusor muscle layer of the blad- 
der wall, but is in other places such as the sub-uro- 
thelial space [35] : in detrusor the main connexin 
labelling is from connexin45. 


Functionally extrapolation from G-I tract to bladder 
is also not always possible. In isolated detrusor 
bundles Ca* waves propagate throughout the bund- 
le, and their generation and propagation are depen- 
dent on voltage-dependent Ca* channels [82] and 
disrupted by gap junction blockers such as 18B-gly- 
cyrrhetinic acid. This study proposed that interstitial- 
like cells, present both within and around muscle 
bundles assist in the propagation of such signals, 
rather than initiate them. At a cellular level, c-kit 
positive detrusor cells exhibit spontaneous or agonist 
(carbachol)-mediated changes of intracellular Ca* 
[72]. Spontaneous electrical activity in detrusor and 
GlI-tract shows different sensitivities to modulators 
of Ca™ channel activity and cellular metabolism [27, 
84] and thus has fundamental differences. Thus inter- 
stitial-like cells are found throughout the muscle 
layers of the urinary tract, but their functions as yet 
remain to be properly evaluated 


Sub-urothelial myofibroblasts will be considered in 
the Neural Control report, where their apposition to 
the afferent system implies a different role. 


II. TRANSMITTERS AND 
DETRUSOR FUNCTION 


The lower urinary tract receives a rich innervation 
that utilises several neurotransmitters. Ganglia are 
also present in the bladder wall, most of which are in 
parasympathetic pathways that supply smooth 
muscle, although there could also be an involvement 
in local reflexes [85, 86]. 


1. MUSCARINIC SYSTEMS 
a) Post-junctional receptors 


Autonomic nerve fibres form a dense plexus among 
the detrusor smooth muscle cells, most of which 
contain acetyl cholinesterase. While they occur in 
profusion throughout the muscle coat, some muscle 
bundles are more richly innervated than others, a 
situation exacerbated in some pathologies [87]. The 
majority of fibres are excitatory cholinergic [88], and 


contraction of the normal stable human bladder is 
mediated almost exclusively through muscarinic 
receptor stimulation as it is completely abolished by 
atropine [13]. There are five distinct genes (m1-m5) 
for muscarinic receptors, which correspond to five 
receptor subtypes (M1-M5) [89]. Muscarinic recep- 
tors are coupled to G-proteins (Table 1), which lead 
either to phosphoinositide hydrolysis and mobiliza- 
tion of intracellular Ca2+ (M1, M3 or M5), or inhi- 
bition of adenylate cyclase activity (M2, M4). 


Normal human detrusor and salivary glands possess 
the muscarinic receptor subtype m3 gene and express 
M3 protein, although m3 expression in less uniform in 
detrusor compared to salivary gland. In addition detru- 
sor possesses m2 and abundant M2 expression, but 
not m1/M1 [90-92]; by contrast salivary glands exhi- 
bit m1/M1 but not m2/M2 (Figure 6). However, sub- 
type-specific anti-muscarinic drugs may not necessa- 
rily be effective, as although M2 receptors predomi- 
nate in receptor binding studies of the bladder, M3 
receptors are thought to mediate contraction. Figure 
7 shows also that the expression of m2 and m3 recep- 
tors is variable ; especially in detrusor muscle compa- 
red to salivary gland, and will contribute to the varia- 
bility of response of antimuscarinic receptor antago- 
nists between patients. Moreover, muscarinic recep- 
tors desensitise, mediated by receptor phosphorylation 
by guanosine phosphate binding (G) protein coupled 
receptor kinase (GRK) [93-95]. GRK2 expression is 
significantly lower in detrusor from patients with obs- 
tructed bladders due to benign prostatic hyperplasia 
(Figure 8) [95] : this may contribute to the over-acti- 
vity observed in these patients. 


In addition to acetylcholine released from peripheral 
nerve endings, non-neuronal release from the blad- 
der urothelium or suburothelial space has been mea- 
sured. This release increased with the age of the sub- 
ject, and is also augmented when the bladder is stret- 
ched [96] ; its significance is unclear at present. 


b) Pre-synaptic mechanisms 


There has been less attention focussed on pre-synaptic 
regulation of neurotransmitter release, However, in 
several animal species pre-synaptic M1 receptors 
exert a facilitatory action on acetylcholine release 
acting, through a phospholipase C - PKC mechanism; 
whilst M2/M4 receptors may also attenuate release 
[97, 98]. Moreover, this mechanism may be enhanced 
in pathological conditions such as spinal cord injury. 
Muscarinic receptor activity is increased in this condi- 
tion, and furthermore there is evidence of a sub-type 
shift from M1 to M3 receptors [99, 100]. 
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2. ADRENERGIC SYSTEMS 
a) Adrenergic B-receptors 


During the urine storage phase, using animal models, 
sympathetic nerve activity increases [101], and both 
detrusor relaxation via B-receptors and urethral 
smooth muscle contraction via ol-receptor have 
been reported. There are three B-receptor subtypes 
(B1, B2, B3, Table 2) and detrusor relaxation is part- 
ly mediated via B2-receptors [102, 103]. 


Originally the B3-receptor was thought only to regu- 
late fat metabolism. More recently, an important role 
for the B3-receptor in mediating detrusor relaxation 
has also been suggested. 83 mRNA has been identi- 
fied in human and animal detrusor [104-107] and 
indeed represents the great majority of the B-adreno- 
receptor mRNA [106]. Several B3-adrenoreceptor 
agonists [108-112] and antagonists [108, 109, 113] 
have been synthesised and have permitted demons- 
tration that the B3-adrenoreceptor plays the predomi- 
nant function role in relaxing detrusor [106, 113]. 
Experiments with animal models have shown that 
B3-adrenoreceptor agonists suppress bladder overac- 
tivity without affecting residual volume [114], and 
without significant effects on cardiovascular func- 
tion [114, 115]. In addition bladder function is affec- 
ted more than urethral function, showing a selective 
effect within the lower urinary tract. 


b) Adrenergic œ-receptors 


These also have been subclassified into 3 subtypes 
[116] (a1a, als, old, Table 2), although the nomen- 
clature has been recently reorganised. Urethral and 
prostatic smooth muscle contraction is mediated 
mainly by the a1a subtype ; in contrast to peripheral 
artery, which is via the œls receptor [117, 118]. 
Improvement of lower urinary tract symptoms in 
patients with BPH by a1-blockade is thought to be 
due to relaxation of these smooth muscles. However, 
two novel actions of a1-blockade have been repor- 
ted. Doxazosin and terazosin induce apoptosis of 
prostate stroma and epithelium, mediated via the 
Qlp-receptor [119, 120]. Doxazosin also affects 
prostate stromal differentiation by altering the myo- 
sin heavy chain isoform from SM1 to SM2, and 
reducing the sensitivity of the cell to noradrenaline 
[121, 122]. 


&l-mediated contraction in detrusor is of minor 
importance. However, in detrusor over-activity due 
to outlet obstruction or neurogenic causes, a back- 
ground shift from a predominant B-mediated relaxa- 
tion, to &-mediated contraction has been suggested 


Table 1. Muscarinic receptor subtypes. 


Subtype Mı M2 M3 M4 Ms 
G-protein Gq/11 Gi/o Gg/11 Gi/o Gq/11 
Gene CHRM1 CHRM2 CHRM3 CHRM4 CHRMS5 
/chromosome /11q12-13 /7q35-36 /1q43-44 /11p12-11.2 /15q26 
Location brain, glands, heart, hindbrain, smooth muscle, basal forebrain, substantia nigra 


sympathetic ganglia smooth muscle glands,brain striatum 


Table 2 .Classification of adrenergic beta (B)-receptors and alphal (al)-receptors. 


B receptor subtypes Bl B2 B3 
Coupled G-protein Gs Gs Gs, Gi/o 
Gene/chromosome ADRB1/10q24-26 ADRB2/5q3 1-32 ADRB3/8p 11-12 
Number of amino acids Human 477 Human 413 Human 408 
al receptor Subtypes ala alB alD 
Other names Olale alb OLA/D, Qla/d 
Coupled G-protein Gq/11 Gq/11 Gq/11 
Gene/chromosome ADRIA/8 ADR1B/5q33 ADR1D/20p13 


Figure 6. Electrophoresis of RT-PCR products and Western blots of muscarinic receptor products in human detrusor smooth 
muscle and salivary glands. A: RT-PCR products of m1-m5 from human detrusor smooth muscle, B-actin is also shown as a 
control. B: Western blots from four samples of M2 and M3 products. C: RT-PCR products of m1-m5 from human salivary 
gland, -actin is also shown as a control. D: Western blots from three samples of M1 and M3 products. In all gels standard 
weight markers (kbase units parts A & C; kDalton units parts B & D) are shown to the left of the sample traces. 
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Figure 7. Quantitative RT-PCR of muscarinic receptor pro- 
ducts from human detrusor smooth muscle and salivary 
glands A: m2 and m3 products from human detrusor smoo- 
th muscle using five samples. B: m1 and m3 products from 
human salivary glands using five samples. In each plot the 
ordinate has a logarithmic axis. The amounts of muscarnic 
receptor products are expressed as a ratio compared to a 
‘housekeeping’ gene GAPDH, of reasonably constant 
expression 


[123, 124]. In normal human detrusor mRNA ana- 
lyses for Ola, Ola, and Ol» are 66%, 34%, and 0%, 
respectively [123]. In rat detrusor the distribution is 
25%, 70%, and 5%, but this changes in favour of the 
alg subtype in the obstructed bladder (75%, 23%, 
and 2% respectively) [124]. Although the function of 
the alp receptor is unknown, these data may be cor- 
related to the fact that alp receptor inhibition 
improves lower urinary tract symptoms in patients 
with BPH, especially those with over-active bladder. 
The effect of &1p receptor on detrusor bladder func- 
tion may be similar to that on prostatic tissue. There 
is little evidence for inhibitory nervous pathways to 
the bladder, however, sympathetic fibres terminate 
on vesical parasympathetic ganglia and inhibit neu- 
rotransmission and symapathetic activity seems to 
increase compliance [101, 125]. 


G-protein coupled receptor kinase (GRK) 
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Figure 8 . Muscarinic receptor desesitisation by G-protein 
coupled receptor kinase (GRK). A: Left and middle panels 
show show binding of acetylcholine (Ach) to the receptor 
and dissociation of G-protein, resulting in activation of 
intracellular signal transduction. Right panel shows inacti- 
vation of dissociated G-protein by phosphorylation through 
GRK. B: Expression of G-protein coupled receptor kinase 
(GRK)2 protein in human detrusor smooth muscle by Wes- 
tern blotting in normal (unobstructed, left bar) and obstruc- 
ted (right bar) bladders (p<0.05). (GRK)2 levels are expres- 
sed as a proportion of B-actin, that is produced at constant 
levels in different experimental groups. 


3. PURINERGIC SYSTEMS 


ATP is not a significant excitatory transmitter in nor- 
mal human bladder, but is probably co-released with 
acetylcholine. However, in several human patholo- 
gies associated with bladder over-activity ATP is an 
additional functional transmitter [126, 127]. Several 
P2X purinoceptor subtypes have been demonstrated 
in the bladder by immunohistochemistry. In the rat, 
P2X1, P2X2, P2X3 and P2X6 receptors have been 
identified in the smooth muscle, but only the P2X1 is 
present on the cell surface membrane [128]. This is 
in addition to the identification of P2X3 on sensory 
nerves [128, but see 129], P2X3, P2X4 and P2Xs on 
urothelial cells [128, 129], and P2X6 receptors on the 
sub-urothelial basement membrane [130]. Similarly 
mouse detrusor expresses only the P2X1 receptor on 
the cell surface membrane [130], with P2X2, and 


P2X4 at other sites. Additionally, P2X2, P2X4 and 
P2X7 receptors were localised on an unidentified cell 
between the muscle bundles. 


Functionally, human detrusor can be contracted via 
P2X1 receptors [131-133], although there is eviden- 
ce of inhibitory P2Y receptors in other primate detru- 
sor [134]. It has been suggested in animal detrusor 
that the two transmitters have separate functions, and 
that ATP supports the initial rapid phase of contrac- 
tion, and acetylcholine the more prolonged phase 
[135,136] - although this is difficult to demonstrate 
in isolated human preparations. The rapid purinergic 
contraction reflects rapid activation through ionotro- 
pic P2X1 receptors, whilst cholinergic activation 
involves activation via metabotropic muscarinic 
receptors. A P2X1 selective knockout mouse showed 
no apparent difference in bladder morphology or 
function, and generated contractile responses to car- 
bachol akin to control muscle strips [130] : it was 
suggested that the dual purinergic and cholinergic 
systems act as failsafe for bladder contraction 
although there is no direct evidence for this. 


It was stated above that in human detrusor a puriner- 
gic component of contraction is specifically associa- 
ted with several bladder pathologies, such as bladder 
obstruction and idiopathic detrusor over-activity. 
Moreover, the purinergic component is especially 
evident at low stimulation frequencies [137]. Howe- 
ver, the appearance of purinergic activity in the uns- 
table bladder was not associated with major diffe- 
rences in the distribution of P2X1 immunoreactivity 
on the cell membrane [137]. This agrees with func- 
tional experiments whereby ATP-mediated intracel- 
lular Ca*-transients were identical in cells isolated 
from normal and over-active human bladders [133]. 


Thus other reasons for the appearance of purinergic 
contractions in the over-active bladder must be 
sought, and include : i) more ATP is released from 
motor nerves ; ii) ATP is broken down less effective- 
ly in the nerve-muscle junction and more is available 
to activate detrusor. The first possibility has not been 
tested, yet evidence exists for the second. Firstly, 
ectonucleotidase activity is reduced in detrusor 
samples from over-active bladders [138]; secondly, 
pre-treatment with the non-specific ATPase apyrase 
reduces the strength of nerve-mediated contractions 
in detrusor samples from over-active bladders, but 
not from stable bladders [139] ; thirdly inhibition of 
the intrinsic ecto-ATPase with the ATP analogue 
ARL 67156 (6-N,N-diethyl-D-[B,y]-Br2-methylene- 
ATP) enhances the response to motor nerve stimula- 
tion or exogenously added ATP in guinea-pig and 
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human detrusor [139, 140]. One report has shown a 
significant positive correlation of purinergic, and 
negative correlation of cholinergic, neurotransmis- 
sion with age [141] ; whether this is related to alte- 
red ectonucleotidase activity has not been determi- 
ned. 


a) Detrusor myography 


Activated P2X1 receptors act as non-specific cation 
channels and hence depolarise the cell, which subse- 
quently opens L-type Ca* channels initiating Ca” 
influx to further raise the intracellular [Ca**] [133]. 
Although the precise functional role of the purinergic 
transmission pathway remains to be established, the 
appearance of additional purinergic activation in the 
over-active human bladder has a number of conse- 
quences : 


- a functional ionotropic transmitter in the over-acti- 
ve bladder offers a method to detect altered neuro- 
transmitter activity. 


- it may enhance contractile activity in the over-acti- 
ve bladder 


- an excitatory transmitter active only in the over- 
active bladder offers an attractive drug target. 


Previous attempts to record bladder electromyo- 
grams (emg) [142] have been criticised because the 
signals may be contaminated by movement artefacts 
[143] and in stable human bladders no electrical acti- 
vity would be anticipated on nerve-mediated activa- 
tion, as this is predominantly cholinergic and per se 
should be electrically silent. Recently, extracellular 
electrodes have been developed that will record une- 
quivocally voltages attributable to purinergic activa- 
tion of detrusor smooth muscle [144, 145]. Figure 9 
shows that the signals are unaffected by atropine, 
reversibly abolished by o,B-methylene ATP (which 
desensitises muscle purinergic receptors [146]), and 
are dependent on extracellular Ca*” - all features 
expected of an ionotropic purinoceptor-mediated res- 
ponse. Their usefulness as a diagnostic tool to record 
emg signals in over-active bladders remains to be 
developed. 


b) Pl-receptor feedback control of the nerve- 
muscle junction 


The nerve-muscle junction is further complicated by 
the fact that ectonucleotidase activity generates ulti- 
mately the P1 receptor agonist, adenosine. Adenosi- 
ne exerts a negative inotropic effect on nerve-media- 
ted contractions from detrusor, as in other smooth 
muscles [147-149]. Thus, adenosine provides a nega- 
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Figure 9. Electromyograms recorded from isolated guinea-pig bladders Simultaneous measurements of electromyographic 
signals (emg) and intravesical pressure. A: pairs of recordings in control conditions (top), in the presence of 100 uM atropine 
or 60 uM œ ß mATP (0,8 methylene ATP, middle), and after removal of the intervention in the case of œ, ß mATP (bottom). The 
emg signal was unaffected by atropine, but was reversibly attenuated by œ,ß mATP. B: the effect of reducing the extracellular 
[Ca] on the emg response. The Ca-dependent signal is here denoted by the amplitude of the signal ‘a’. Adapted from [24] 


tive-feedback control over the muscle contraction. 
Several P1 receptor sub-types exist [150]. Adenosine 
has an action on the motor nerve via the Al subtype, 
as the specific agonist N6-cyclopentyladenosine 
mimics its action However, adenosine also exerts a 
direct action on the detrusor myocyte by a A2 recep- 
tor action [149]. A scheme of excitation-contraction 
coupling in detrusor to illustrate in particular the fea- 
tures concerned with purinergic signalling is shown 
in Figure 10. 


4. OTHER SYSTEMS 
a) Nitric oxide 


Nerves staining positively for nitric oxide synthase 
have been localised to the bladder wall and it is pre- 
sumed that nitric oxide may be released [75]. 
Controlled release of NO has been shown to relax 
detrusor muscle [151], although this is not a ubiqui- 
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tous finding [152]. In pre-contracted detrusor prepa- 
rations, electrical stimulation generates phasic 
relaxations which themselves are attenuated by ODQ 
(a blocker of adenylate cyclase) or inhibitors of NO 
production such L-NAME [153]. In abnormal condi- 
tions, such as with obstruction and spinal cord injury 
NO production appears to be raised [154, 155]. 
However, knockout mice that lack neuronal NOS 
have normal lower urinary tract function [156], and 
those with no inducible NOS are not particularly 
abnormal. 


b) Bioactive peptides 


Less is known about the action of peptides such as 
vasointestinal peptide (VIP), calcitonin gene-related 
peptide (CGRP) and neuropeptide Y. Neurones that 
stain positively to these molecules have been detec- 
ted in the bladder wall, although there is discussion 
if they supply the detrusor layer or are located more 
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Figure 10. Schematic diagram of the events occurring at 
the nerve-muscle interface in detrusor smooth muscle. 

The top half shows the release of acetylcholine, and its sub- 
sequent removal by acetylcholinesterase. The bottom half 
shows the release of ATP and its subsequent removal by 
ectonucleotidase (ectoATPase). ATP is ultimately degraded 
to adenosine that can act on pre-junctional sites via a P1 
receptor, probably the Al subtype. ATP acts on the muscle 
cells via P2X1 receptor. The dotted line after ectoATPase 
has acted on ATP represents the small amount (is any) of 
ATP that reaches the muscle cell membrane, especially in 
the stable bladder. 


in the sub-urothelial space [85, 157-159]. Moreover 
their distribution is altered in pathological condi- 
tions, such as spinal cord injury [160]. VIP attenuates 
carbachol-induced contractions in human tissue, pro- 
bably by elevating cAMP and cGMP levels, although 
its effect on detrusor from other species is variable 
[161] : CGRP exerts no significant action [159]. 
Additionally, it has been proposed that VIP has an 
antioxidant effect and can protect nerves in the detru- 
sor layer from damage induced by low PO2 or low 
substrate concentrations [162]. With respect to neu- 
ropeptide Y ; in human detrusor, receptors were not 
localised, and moreover the peptide was unable to 
exert a pre- or post-synaptic effect on contractile 
function - in contrast to actions on animal tissue 
[163, 164]. 


c) Serotonin (5-HT) receptors 


The main action of serotonin (5-HT) is within the 
central nervous system, where the 5-HT1a receptor 
appears to be involved in the regulation of micturi- 
tion [165]. However, there is evidence also for a per- 
ipheral action, with most evidence suggesting a pre- 
synaptic site on parasympathetic nerves to increase 
the action of acetylcholine. In pig and human detru- 
sor preparations, [166] this effect is mediated via of 


327 


5-HT4 receptors, whilst in rabbit detrusor 5-HT3 
receptors fulfil this role [167]. There is also evi- 
dence that this pre-synaptic action is attenuated in 
human tissue from neurogenic bladders, although 
agonist affinity was unchanged [168]. 


d) Tachykinins and neurokinin (NK) receptors 


Bladder distension is reported to exert some 
contractile responses on the detrusor mediated by 
axonal reflexes: these sensory-motor functions of 
the afferent collaterals appear to involve the relea- 
se of tachykinins, such as substance P and neuroki- 
nin A, from the afferent endings in muscle. Tachy- 
kinins cause a relaxation of detrusor tone and can 
be blocked by specific NK-2 antagonists [170]. 


Ill. BIOMECHANICAL PROPERTIES 
OF MUSCLE 


The contractile characteristics of muscles depend not 
just on the ability of individual myocytes to genera- 
te force but also on the orientation of muscle cells 
and fibres within the tissue mass, as well as the 
mechanical properties of the extracellular matrix. A 
consideration of the biomechanical properties of 
muscular tissues is therefore important to have a full 
understanding of how muscle cell activity is transla- 
ted to changes to wall tension of a muscular organ. 


1. PASSIVE MECHANICAL PROPERTIES OF THE 
INTACT BLADDER 


a) Compliance - normal bladder 


It is important to differentiate between compliance of 
the whole bladder, and compliance of the bladder 
wall material. The relationship between compliance 
of whole bladder and bladder wall material is not 
simple. Compliance of a whole bladder can actually 
be increased in bladders with decreased compliance 
of the bladder wall material, if the bladder becomes 
larger [171]. Most of what is found in the literature 
is, unfortunately, on whole bladder compliance only. 
Bladder compliance (C) describes the ratio of the 
change in bladder volume (AV) for an increment of 
detrusor pressure (APdet), during bladder filling, 
generally expressed in units of ml.cm H20' [172]. 
The normal bladder is a very compliant organ such 
that a large increase in volume is accompanied by 
only small changes in pressure. If the volume rise is 
rapid, there will be a large initial increase of pressu- 
re, which will then decline in a time-dependent man- 


ner to a new Steady-state. This visco-elastic pheno- 
menon is also known as stress-relaxation [173]. It is 
important when calculating compliance that the pres- 
sure value used is that at steady-state [174]. Moreo- 
ver the measurement of visco-elastic properties 
depends on preceding perturbations and this may 
account for some of the variability observed in the 
literature [175]. In vitro contractile studies of detru- 
sor smooth muscle support this observation that 
bladder tone is dependent on the visco-elastic pro- 
perties of the bladder wall and not on neural input 
[176]. In animal models, as will be discussed below, 
during in utero bladder development compliance 
increases and in contrast it declines with age in the 
adult bladder [177, 178]. 


b) Compliance - obstructed bladder 


There are several reproducible animal models of 
bladder outflow obstruction (BOO) [179-181]. 
Filling cystometry of relaxed obstructed rat bladders 
[182] showed an increased compliance as defined 
above. The compliance of the bladder wall material 
was, however, decreased. Filling cystometry of 
whole obstructed foetal bovine bladders also 
demonstrates increased bladder compliance and par- 
tial stress relaxation [183]. In vitro contractility stu- 
dies on detrusor strips obtained from the same obs- 
tructed bladders showed that they generated less 
force than the control group on nerve-mediated sti- 
mulation. This was attributed to a reduction in tissue 
elasticity and not altered myogenc function per se 
[184]. Studies with whole rabbit bladders also sho- 
wed that obstruction diminished the capacity for 
stress relaxation [185]. The relationship between 
compliance and collagen content or type is conside- 
red below. Recent work has been directed to exami- 
ning the cellular basis of compliance changes during 
obstruction. One interesting approach has been to 
apply cyclical stretch and relaxation to detrusor 
myocytes [186]. 


2. PROPERTIES OF PASSIVE MUSCLE 


Bladder, urethra and pelvic floor tissue have, as with 
all biological tissues, an exponential stress-strain 
relation. The passive mechanical properties depend 
on the visco-elastic properties of the muscle and the 
surrounding stroma [174, 176, 187, 188]. Tissue col- 
lagen and elastin are generally thought to be intima- 
tely related to tissue compliance. Many collagen iso- 
forms have been described, and with respect to pas- 
sive mechanical properties types | and Ill are the 
most important [189]. Both isoforms are arranged in 
banded fibrils but have different mechanical proper- 
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ties. An increased type Ill:] ratio is found in non- 
compliant adult bladder tissue (see below). 


3. PASSIVE MECHANICAL PROPERTIES OF URI- 
NARY BLADDER - COLLAGEN SUBTYPES 


The relaxed normal bladder has a high compliance 
during filling at physiological filling rates. This may 
be coupled to the ability of the collagen Ill fibrils to 
rearrange in conformation and orientation during 
filling [190]. The synthesis of collagen by cells in the 
bladder wall seems to be dependent on their stretch, 
but independent of nervous input [177]. During 
development there is a correlation between the colla- 
gen Ill:] ratio of the bladder and its compliance. In 
the foetal bovine bladder the increase in compliance 
during the second and third trimester parallels a 
decreased ratio of collagen 111:1. On the other hand, 
the adult bovine bladder has a decreased compliance 
and an increased III:1 ratio [177]. 


In non-compliant human bladder there is increased 
expression of type lll collagen mRNA. In addition 
there is greater deposition of type Ill collagen [191] 
mainly between detrusor muscle bundles [192], a 
fact which explains the increased type Ill:l ratio 
[193]. In similar bladders decreased elastin and elas- 
tin gene expression also occurs [194]. Obstructed rat 
bladder has both increased total collagen content 
[195] and raised expression of both types | and Ill 
collagen [196], which can explain the decreased 
compliance of the bladder wall material [182]. Other 
pathological states have also reported changes of 
compliance. An increase of compliance was measu- 
red in the severely obstructed foetal sheep (Figure 
11), and correlated with a greater deposition of 
extracellular collagen, although the subtype was not 
determined [184, 197]. 


4. PASSIVE MECHANICAL PROPERTIES OF URE- 
THRA AND PELVIC FLOOR TISSUE 


The relation between urinary continence and com- 
pliance of the pelvic floor tissue is complex. Decrea- 
sed para-urethral or pubocervical fascial collagen 
concentration occurs in stress incontinent women 
[198, 199]. By contrast, paraurethral tissue from pre- 
menopausal stress incontinent women had a 30% 
higher collagen concentration with a similar increase 
of the diameter of collagen fibrils [200]. In preme- 
nopausal stress-incontinent women the collagen 111:1 
ratio was increased and collagen cross-linking was 
decreased [201]. With post-menopausal stress-incon- 
tinent women data are less consistent. Stress-inconti- 
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Figure 11. Pressure-volume and stress-strain relationships in normal and obstructed fetal sheep bladders. 

A: Intravesical pressure in an obstructed fetal sheep bladder during step increments of volume. B: calculated stress-strain 
relationships from sham-operated and obstructed fetal sheep bladders from pressure-volume relationships as shown in part 
A, using Laplace’s Law. C: Stress-strain data for isolated strips from sham-operated and obstructed fetal sheep bladders. 
Strips (resting length 5 mm) were stretched by 1 mm and isometric tension changes recorded (see [184] for details). 


nent women showed either no difference [202], or 
significantly reduced collagen type | and III content 
[203], in paraurethral collagen concentration compa- 
red to control groups. In rabbit urethra, compliance 
increases during pregnancy [204], but it is not known 
whether this is linked to alterations in collagen. 


5. MECHANICAL PROPERTIES OF 
CONTRACTING MUSCLE 


The role of the activated contractile machinery is to 
produce force and/or shortening, and the contractile 
machinery of the urogenital organs is similar to that 
of other smooth muscles [1]. There are two types of 
filaments interacting during contraction. Thin fila- 
ments containing mainly the globular protein actin 
(which exists in three isoforms, a, B, and y) are 
anchored to dense bodies, which contain alpha-acti- 
nin. Dense bands in turn are associated with the 
dense bodies and are attached to the inner surface of 
the cell membrane. The major component of the 
thick filaments is myosin, and in smooth muscle 
consists of two isoforms, SM1 and SM2. The cells 
also contain intermediate filaments (of intermediate 
diameter between thin and thick filaments). In matu- 
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re smooth muscle the intermediate filaments mainly 
contain desmin, but in developing smooth muscle 
vimentin is dominant. The intermediate filaments do 
not participate in contraction but constitute a cytos- 
keleton [205]. 


Each myosin molecule contains two intertwined 
polypeptide chains. The free N-terminal regions are 
arranged as globular myosin heads [206]. These 
heads or cross-bridges can, upon activation, attach to 
sites on the thin filament when a translatory move- 
ment is performed to generate force. The attachment 
is then broken and the myosin head is tilted back to 
its original position by energy released from hydro- 
lysis of one molecule of ATP. Repeated cross-bridge 
cycles produce a sustained contraction and the force 
output depends on the number of active cross- 
bridges. When the load is lower than the isometric 
condition, thick and thin filaments slide past each 
other and the muscle shortens. The lower the load, 
the higher the shortening velocity. Maximum shorte- 
ning velocity against zero load is proportional to 
maximum crossbridge turnover rate, and myosin 
ATPase activity. 


Ca* activates the contractile machinery through two 
different mechanisms [206]. The myosin molecule 
contains a 20 kDa regulatory light chain situated in 
the head region, which is phosphorylated by a kina- 
se in the presence of a Ca*-calmodulin complex, to 
activate the myosin head. In addition, the inhibitory 
action of caldesmon (a thin filament-associated pro- 
tein) on actin-myosin interaction is reversed by Ca”. 


There is a characteristic relationship between cell 
length and force production. Active force is depen- 
dent on the overlap between thin and thick filaments 
as in other muscles, but smooth muscle generates 
active force over a far wider range of muscle lengths 
than striated muscle. This reflects the need of smoo- 
th muscle to be able to generate force, despite large 
variations in the degree of passive stretch. One rea- 
son for this flexibility might be that the thick fila- 
ments can successively interact with a number of 
thin filaments during cell shortening. 


The relation between shortening velocity, v, and the 
force against which a muscle is contracting F, is 
hyperbolic (Figure 12), and can be approximated by 
the Hill equation [207]: v- l. F, - F) 


(F +a) 


where Fo is the isometric force and a and b are 
constants. In clinical urodynamics, this equation is 
transformed to related equations describing the 
hyperbolic relationship between detrusor pressure 
and flow rate (the so called urethral resistance rela- 
tion). 
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Figure 12. Force-velocity relationships on urethral smooth 
muscle. Mean force-velocity relationships of circular 
(black) and longitudinal (brown) rabbit urethral smooth 
muscle strips. The shortening velocity, v, is plotted as 
muscle lengths per second as a function of a load, F, as a 
proportion of maximal load, F0. The lines are fits of equa- 
tion 1 through the data points. Modified from [218]. 
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Maximum shortening velocity (Vmax) varies between 
smooth muscles : detrusor muscle is a fast smooth 
muscle with a Vmax of 0.2-0.3 muscle lengths per 
second [208]. In addition to the 20 kDa light chains, 
the myosin heads also contain 17 kDa light chains 
(LC17). These exist in one acidic (LC17a) and one 
basic (LC17b) isoform. Muscles with a low relative 
amount of LC17b have a high vmax [209]. Another 
factor that influences vmax is the relative number of 
myosin heads that have a 7 amino acid insert [206, 
208]. The higher the relative number of myosin 
heads with insert, the higher the Vmax. 


6. MECHANICAL PROPERTIES OF 
CONTRACTING DETRUSOR MUSCLE 


Figure 13 shows a length-tension relation for normal 
rabbit detrusor muscle [210] and is similar to that for 
normal human detrusor [211]. This shows that despi- 
te huge differences in bladder mass and capacity 
(with the consequent variability of wall tension 
according to Laplace's Law) the force generating 
ability of individual smooth muscle cells is similar. 
The active length-tension relation of the bladder wall 
can however be influenced by pathophysiological 
conditions. Infravesical obstruction [212], or hyper- 
diuresis secondary to diabetes mellitus induce a 
rightward shift of the bladder circumference-force 
curve that might contribute to retention of urine. 


Muscle from abnormal bladders show a number of 
mechanical changes. Hypertrophic rat detrusor has a 
lower maximal active force per unit cross-sectional 
area [213], which could be due to a decreased myo- 
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Figure 13. Length-tension relationships of detrusor smoo- 
th muscle Mean isometric length-tension relationships of 
rabbit detrusor smooth muscle. Curves for the active and 
passive components, as well as the total force (active+pas- 
sive force) are shown. The length of the strip is a propor- 
tion of that of a strip isolated when the bladder had a volu- 
me of 10 ml, LO. Tension is expressed as a proportion of 
active tension at LO. Modified from [210]. 


sin concentration [209]. However, rat detrusor from 
obstructed bladders shows a relative increase in 
SM1, and muscle from obstructed human bladders 
has a similar SM1/SM2 ratios compared to that from 
normal bladders [214, 215]. In hypertrophic rat 
detrusor from obstructed bladders a lowered Vmax is 
measured compared to normal bladders as well as a 
decreased rate of force development and relaxation 
[208, 211]. These changes have been postulated to be 
due to a decreased relative amount of myosin heads 
with the 7-amino acid insert (above) and a relative 
increase in LC17b : both changes would decrease 
Vmax. A role for the Rho kinase system has also been 
suggested to influence detrusor relaxation [216], but 
requires further study. 


7. MECHANICAL PROPERTIES OF CONTRAC- 
TING URETHRAL MUSCLE 


Less is known about urethral muscle mechanics. The 
urethra and periurethral tissue, including the prostate 
capsule, contain fast and slow striated fibres [37, 48, 
217] intermingled with smooth muscle. Circular and 
longitudinal smooth muscles are present; the former 
would maintain urethral tone during bladder filling 
and the latter funnel the proximal urethra during 
bladder emptying. Circular smooth muscle in the 
rabbit urethra has a much lower vmax than its longi- 
tudinal counterpart (Figure 12) [218]. In smooth 
muscle from other sources, the molecular structure 
of the light chain is different in phasic and tonic 
types [219], although this is not known for urethral 
tissue. 


IV. THE UROTHELIUM 


The urothelium permits the bladder to store urine 
without permitting significant fluxes of solutes or 
water that might affect underlying tissues, such as 
detrusor, or indeed alter the composition of other 
extracellular fluid compartments. In addition it has 
been more recently proposed that the urothelium has 
a sensory function by initiating a chemically-media- 
ted process that senses bladder volume. 


1. STRUCTURE OF THE UROTHELIUM 


The urothelium is a transitional epithelium [220] and 
in humans has a baseline turnover rate of about 150 
days. If damaged the turnover rate is dramatically 
increased to re-establish urothelial barrier function as 
rapidly as possible. In the collapsed state the urothe- 
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lium looks to be composed of up to seven cell layers, 
whereas in the distended state it is thinned to an 
appearance of three cell layers. This is reflected in 
the presence of three distinct cell populations: a basal 
layer (cell diameter 5-10 ym) ; an intermediate layer 
(about 20 wm diameter) and a superficial layer of 
polygonal cells (often called umbrella cells) with a 
range of “diameters” from 50 to 150 wm, depending 
on the degree of stretch. The increase of cell diame- 
ter is accompanied by an increase of nuclear dimen- 
sions. Normally germinal cells in the basal layer 
divide, about 3-4 cells fuse to form the intermediate 
layer and about 6-7 of these intermediate cells fuse to 
form the surface umbrella cells [221]. The most stri- 
king cells are those in the superficial layer. In addi- 
tion to their size and large multiple nuclei, they have 
two other features: 


a) 70 to 90% of the apical surface area is occupied by 
polygonal-shaped protein plaques, about 0.5 wm in 
diameter and 12 nm thick. The remaining area is 
lipid membrane, about 8 nm thick, that separates and 
surrounds each plaque, and is called the hinge area. 
Each plaque contains about 1000 subunits with a 
centre-to-centre spacing of 16 nm. Each subunit has 
six-fold symmetry and is composed of an inner ring 
of six large, and an outer ring of six smaller particles 
[222]. The subunits are formed of five proteins col- 
lectively called uroplakins. Two have four trans- 
membrane domains (UPIa and UPIb), with a mole- 
cular mass of 27 and 28 kDa respectively. The others 
are type 1 transmembrane proteins (UPI and UPIIIa 
& UPIIIb) of molecular mass 15 and 47 kDa respec- 
tively. UPIa associates with UPII and UPIb asso- 
ciates with UPIIla or UPIIIb. 


b) the cytoplasm of the surface cells has many fusi- 
form or discoidal vesicles, formed by two apposing 
plaques joined by hinge membrane. The vesicles and 
the surface membrane plaques are joined together by 
a dense network of cytoplasmic filaments that attach 
to tight junctions at the apical/lateral membrane 
interface, and desmosomes in the basolateral mem- 
brane [223-225]. The function of these vesicles in 
modulating surface area during bladder filling is 
addressed below. 


Surface umbrella cells are joined by tight junctions, 
which are composed of five to six bands of intercon- 
necting strands. Solute movement across the urothe- 
lium can follow either a transcellular (through the 
cell) or paracellular (through the tight junction and 
the lateral intercellular space in the three cell layers) 
pathway. Impedance analysis suggests that surface 


cells are not strongly coupled to the lower cell layers 
by gap junctions, and other studies [226, 227] sho- 
wed that intermediate and basal cell layers do not 
offer a significant barrier to the flow of substances 
between urine and blood. Thus the major barrier that 
impedes the movement of substances from urine to 
plasma is the parallel combination of the tight junc- 
tion and the surface umbrella cells. Both pathways 
have very low permeabilities to electrolytes and non- 
electrolytes. 


2. PHYSIOLOGICAL FUNCTION - BARRIER 
FUNCTIONS 


The bladder must have at least four properties to 
enable it to store urine, and maintain its composition 
similar to that elaborated by the kidney : it should be 
impermeable to urinary constituents ; possess an 
active transport system ; maintain a minimum surfa- 
ce area to volume ratio; and be inert to urinary 
constituents. 


3. PERMEABILITY 


The permeability of the urothelium has been asses- 
sed for several substances, and it is very imper- 
meable to the major ions in urine (Na*, K* and Cl) 
[228-230]. The transepithelial resistance is a measu- 
re of how well the urothelium impedes the move- 
ment of ions, and is as large as 87 kQcm* when 
bathed in physiological saline, or about 17,000 times 
greater than the proximal tubule membrane. Since 
the urothelium is a layer of cells in parallel with tight 
junctions, the resistance of either of these two path- 
ways must be greater than 87 kQcm’. Tight junction 
resistance has been estimated to be >150 kQecem’, and 
that of the cellular pathway ranges between 6 and 
150 kQcm’, depending on whether Na: transport is 
high or low. In turn, cellular resistance is the sum of 
the apical and the basolateral membrane resistance, 


Table 3. Permability of the urothelium to solutes. 


most of which is located at the apical membrane (4 
to 150 kQcm?’). Thus resistance measurements show 
that the urothelium has a low but finite permeability 
to ions. Will this finite permeability significantly 
change the composition of the urine during bladder 
storage? Table 3 shows that there are minimal 
changes in urine volume, Na* and CF content, but a 
significant decrease of urea. For the conditions des- 
cribed in the legend, some 36% of the excreted urea 
will be recycled in 24 hours. Other measurements 
suggest that K* has a similar flux to Na* and CI. 


Parsons and colleagues have proposed that a glyco- 
saminoglycan (GAG) layer, on the apical membrane, 
represents a major permeability barrier to small elec- 
trolytes and non-electrolytes [231]. However, there 
are several observations that would refute this : a) 
there is no significant electrical resistance between 
the bathing solution and the surface of the apical 
membrane ; b) nystatin (an antibiotic which 
increases selectively the permeability of surface cell 
membranes) rapidly and extensively decreases tran- 
sepithelial resistance ; c) the Nat channel blocker 
amiloride rapidly diffuses through the GAG layer 
and blocks membrane Na: channels ; d) alteration of 
the luminal [Na*] rapidly alters membrane transport; 
e) enzymatic cleavage of the GAG does not alter ion 
transepithelial permeability [232]. These observa- 
tions do not preclude the possibility that the GAG 
layer is a permeability barrier for large hydrophilic 
or hydrophobic molecules or micro-organisms. 


A proposed function of the asymmetric unit mem- 
brane and the uroplakins is to decrease the permea- 
bility of the apical membrane to solutes and water. 
This hypothesis was tested using a UPIII knockout 
mouse [233]. The apical membrane of KO mice lac- 
ked plaques and possessed microvilli instead of 
ridges, in cross section the cellular vesicles were des- 
cribed as discoidal not fusiform, and the surface cells 


Permeabilities were determined from isotopic flux measurements of in vitro bladder. Fluxes were calculated using the flux 
equation, a transepithelial gradient of 500 mM for urea (urine to blood), 900 mOsm-kg” for water (urine to blood) and 100 
mM for Na and Cl (this gradient could be in either direction), a bladder volume of 100 ml and a surface area of 104 cm2. 
Change is the percent change in bladder composition of the substance over a one-hour period, a positive change means that 
the bladder gained the substance, negative means the bladder lost substance and a + means either a gain or loss of substance 
depending on the direction of the gradient. Some data from [230] 


Substance Permeability Flux % Change/hr 
Urea 4.5x10° cm.s" 0.7 mmol. hr' - 15% 
Water 5.15x10° cm.s" 0.3 ml.hr' + 0.3% 
Sodium 1.1x10* cm.s! 0.4 wmol.hr' + 0.0008% 
Chloride 1.8x10* cm.s" 0.7 pmol.hr' + 0.013% 


were smaller. Although transepithelial resistance, 
rate of ion transport, and urea fluxes where not diffe- 
rent between bladders from KO mice and control, 
water fluxes were two-fold greater in KO mice blad- 
der compared to control. Of interest is that the water 
flux of mouse bladder is at least three times lower 
compared to other mammals (rabbit, cat, rat, and gui- 
nea pigs), whilst the urea flux is similar among these 
species. Since this difference in water permeability 
cannot be accounted for by UPIII (all of the bladders 
contain UPHI) then it must also be determined by the 
lipid composition of the membrane. Thus the struc- 
ture or lipid composition of the membrane that deter- 
mines water permeability does not seem to be the 
same as those that determine urea permeability. 


4. TRANSPORT PROPERTIES 


Mammalian urothelium actively absorbs Na*, and 
with similar NaCl concentrations on either side of 
the urothelium a spontaneous transepithelial poten- 
tial of -20 to -120 mV is established (lumen negati- 
ve), with a resistance ranging from 85 to 6 kQcm* 
and a short-circuit current between 1 to 20 wA.cm? 
[229, 230, 234]. Na* was solely responsible for the 
transepithelial potential [230], with other ions 
moving passively. Active Na* transport was rapidly 
blocked by the Na* channel blocker amiloride, 
applied luminally, and more slowly by serosal addi- 
tion of ouabain to block the Na-pump. The rate of 
transepithelial Na* transport was directly dependent 
on the permeability of the apical membrane to Na*; 
amiloride decreased and aldosterone increased Na* 
permeability. Although ouabain inhibits Na* exit 
across the basolateral membrane, it also decreases 
transepithelial transport by indirectly decreasing api- 
cal membrane Na: permeability [228], and was pro- 
posed as a mechanism by which epithelial cells could 
match the rate of Na* entry with exit. 


A model for active Na: transport by the urothelium 
has been proposed using these and other similar 
observations. Na* crosses the apical membrane 
through Na* channels down a net electrochemical 
gradient of 130 mV (transmembrane potential -55 
mV, extracellular:intracellular Na* gradient 120:7 
mM) [235]. Immunolocalization studies have confir- 
med the presence of Na* channels in the luminal 
membrane of mammalian urothelium as well as in 
cytoplasmic vesicles [236] with an individual 
conductance of 9 pS [237, 238]. Intracellular Na* 
ions exit across the basolateral membrane via the 
Na/K ATPase (3 Na: in exchange for 2K*) so that 
pump turnover raises cell K* activity to 70-90 mM 
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[239, 240]. These K* ions exit this membrane via K* 
channels [241] and ensure that the basolateral mem- 
brane voltage is -55 mV with respect to the serosal 
solution. In addition the basolateral membrane is 
permeable to CI and has a small but finite permeabi- 
lity to Na’. 


Other ion channels have been described, although 
their function is less clear. In addition to the amilori- 
de-sensitive Na* channel, the apical membrane 
contains three other channels : a) a non-selective 
cation channel, insensitive to amiloride [238] ; b) a 
separate non-selective channel that is unstable in the 
cell membrane (these two are degradation products 
of the amiloride-sensitive channel) ; c) a stretch-acti- 
vated channel [242], that is permeable to Na‘ and K+, 
blocked by high amiloride (>100 uM), Ba*, Gd** and 
TEA and has been proposed to be a route for K* 
secretion. The basolateral membrane contains, in 
addition to the Na/K ATPase and K* channel, a large 
(64 pS) Cl conductance [243] that is responsible for 
the passive distribution of Cl under physiological 
conditions [240]. This channel is also permeable to 
HCO», and less so to Na’, the latter can account for 
the Na* permeability of the basolateral membrane. 


These cells also regulate their volume during osmo- 
tic stress [244]. A raised serosal solution osmolality 
causes rapid cell shrinkage, a decrease of basolateral 
membrane K* and Cl permeability and activation of 
Na*/H* and Cl/HCOs exchangers. The net effect, in 
concert with Na/K ATPase activity, increases cell 
[K*] and [CI], and hence increases water flux to res- 
tore cell volume. Water movement across the basola- 
teral membrane is facilitated by aquaporin 2 and 3 
that has been localized to the basolateral membrane 
of the surface cells, and membranes of the interme- 
diate and lower cell layers [245]. The basolateral 
membrane of superficial cells and the membrane of 
the lower cell layers also contain a urea transporter 
(UT-B) [246, 247], whose possible function may be 
to reduce the accumulation of urea, of luminal origin, 
in the cell. 


A recurring question is whether the above transport 
systems can alter urine composition. Based on a 
bladder area of 104 cm’, a urine [Na] of 10 mM and 
volume of 100 ml, after 8 hours of storage the [Na] 
would decrease from 10 mM to 7 mM at a high Nat 
transport rate of 10 wA/cm’. However, it has to 
remembered that for every Na: transported, either a 
CI is also absorbed or a K* secreted to maintain elec- 
troneutrality. Based on known Cl and K* permeabi- 
lities it may be concluded that K* is the predominant 


counterion, so that little net osmolality change would 
occur [238, 239]. A recent study showed that urine 
composition changes as it passes down the ureters 
[248]. Renal pelvis pH, osmolality, Na and K were 
all lower than that in the bladder. pH, osmolality and 
Na increased toward plasma levels, whilst K (which 
was above plasma levels) increased further, sugges- 
ting at least K* secretion in the ureters. Non-electro- 
lytes such as urea were not measured, nor was the 
anion composition. This observation suggests that 
the ureter can alter urine composition and that the 
transport properties of the ureters might be different 
than bladder. Figure 14 summarises the transport 
functions of the apical cell layer. 


5. STORAGE PROPERTIES 


To minimize the flux of substances between urine 
and blood, the ratio of urine volume to surface area 
should be minimised. This may be accomplished by 
the addition of cytoplasmic vesicles into the apical 
membrane during bladder filling and their removal 
during contraction [249, 250]. This was tested by 
measuring surface area when the bladder was stret- 
ched. Initially stretch was accommodated by an 
unfolding of apical membrane, while further stretch 
required an insertion of cytoplasmic vesicles [228]. 
This was confirmed by morphometric analysis: the 
area of apical membrane to vesicles is about 1:3 
[225, 251]. Vesicular movement was subsequently 
shown to require an intact microfilament system 
[251]. There is no change in the basolateral membra- 
ne area of the surface cells [252] ; unknown is whe- 
ther the length of the tight junctions change. During 
micturition, the bladder collapses and vesicles are 
returned to the cell cytoplasm awaiting another 
round of filling and voiding. Recent evidence has 
questioned this simple model of vesicular recycling. 
Even though there is an increase in apical membrane 
surface during stretch, there is a rapid cycling of this 
membrane despite maintained stretch [252]. It was 
speculated that this rapid cycling might be to fine- 
tune the increase in surface area, and to remove old 
membrane. 


Stretch also increases protein secretion into the 
urine, raises cell cAMP levels [252] and stimulates 
ATP release into the blood side [253]. The cellular 
basis of vesicle fusion has been recently reviewed 
[254]. In brief, stretch releases ATP [252] into the 
serosal compartment, which binds to purinergic 
(P2X) receptors on the basolateral membrane of the 
surface cells. This stimulates an increase of the intra- 
cellular [Ca**], and in turn stimulates vesicle fusion. 
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An increase of intracellular [Ca*] (and a release of 
NO) is also induced by capsaicin and blocked by the 
vanilloid receptor (TRPV1) antagonist capsazepine. 
Some TRP ion channels are polyfunctional proteins, 
containing both an ion channel and an enzymatic 
domain. The thermo-TRPs, a subset of TRP ion 
channels, are activated by distinct physiological tem- 
peratures, and are involved in converting thermal 
information into afferent activity [255]. TRPM8 is a 
novel TRP ion channel family, and is activated by 
menthol and cool temperature ; its mRNA is expres- 
sed in the urothelium [256]. An interesting observa- 
tion [257] is that TRPV1-knockout mice do not 
release ATP in response to stretch, and do not increa- 
se membrane surface area in response to stretch. The 
role of the vanilloid receptor in ATP release and exo- 
cytosis is not known. 


ATP released from the urothelium, by conditions 
such as stretch, can also communicate ultimately 
with the CNS to provide information about the 
degree of stretch and perhaps the composition of the 
urine. This latter aspect is considered in more detail 
in the Neural Control committee report. 


The molecular basis of vesicle fusion has also been 
studied. By analogy with synaptic vesicles, the api- 
cal membrane and the fusiform/discoidal vesicles 
contain SNAP 23 (synaptosomal associated protein 
of 23 kDa), and the SNARES ; synaptobrevin and 
syntaxin. Another key component for synaptic 
vesicle fusion are the Rab proteins and Rab 27b has 
been found in the whole bladder [258] and in 
umbrella cells [256]. Unlike synaptic vesicles, there 
was no evidence for clatherin suggesting that coated 
pits are not involved in endocytosis [259]. These 
authors proposed that exocytosed vesicles are not 
always retrieved into the cytoplasm, but might be 
released into the urine. 


6. INERT PROPERTIES 


The barrier function of the bladder should not be 
compromised by normal urinary constituents (Table 
4 for composition). For most substances this is true, 
however several alter dramatically the permeability 
of the urothelium. Table 5 outlines the effects of 
selected substances on urothelial barrier function. 
Variation of luminal [Ca] does not alter amiloride- 
sensitive Na* transport but has small, reversible 
effects on transepithelial resistance, via the amilori- 
de-insensitive current [260]. Low pH reversibly 
decreased both amiloride-sensitive and amiloride- 
insensitive transport [260]. High luminal osmolality 
does not alter barrier function. At low pH (<4.5) 
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Table 4. Composition of urine and plasma. 


Substance Urine Plasma 
Concentration Concentration 
Sodium 50-250 mM 135-145 mM 
Potassium 25-115 mM 3.5-5.5 mM 
Chloride 75-365 mM 95-107 mM 
Glucose 1 mM 5 mM 
Urea 170-500 mM 4mM 
Osmolality 250-1250 mOsm.kg" 295 mOsm.kg" 
Calcium <10 mM 2 mM 
Protein 10-200 mg.l' 
Volume 780-1800 ml.day” 


Table 5. Effect of various agents on bladder permeability. 


Figure 14 . Model of trans-epithelial Na+ transport across 
the urothelium. Na+ crosses the apical membrane through 
Nat channels (ENaC), blocked by amiloride; the density 
can be increased by aldosterone. Stretch-activated and 
degradation of ENaC, cation-selective channels are also 
present. Nat entry is driven by the low intracellular 
[Nat] (7mM) and at times the negative-inside membrane 
potential. Intracellular Nat are extruded across the baso- 
lateral membrane by the Na/K ATPase. K+ that enter via 
the Na/K ATPase exit across the basolateral membrane via 
K+ channels. The outward movement of K+ generates a 
voltage across the basolateral membrane which is 55 mV, 
cell interior negative. The basolateral membrane possesses 
also a CT channel and under normal conditions Cl ` are 
passively distributed. During cell shrinkage the Kt and CT 
channels close and parallel Cl `/HCO`, and Na+/H+ 
exchanger are activated resulting in an increase in cell KCI 
content, osmolality and consequent flow of water through 
aquaporins. Urea movement across the basolateral mem- 
brane is facilitated by the urea transporter UT-B. 


Substance Transport Rt Reversible Ref 
Luminal side 
Low calcium + - Yes [259] 
High calcium - + Yes [259] 
Low pH - + Yes [259] 
High pH 0 0 [259] 
2 M urea (lumen) 0 0 [259] 
Fatty acids (low pH) + - Yes [261] 
Trypsin - + No [259] 
Urokinase - + No [263] 
Kallikrein - +- No [259] 
Eosinophil perox + - * [265] 
Eosinophil MBP + - + [266] 
Histones + - = [267] 
Polymyxin B + - * [268] 
Colistin + - Š: [269] 
Blood side 
1 M urea (blood) + - * [280] 


Rt : transepithelial resistance. + increase. - decrease. 


* degree of reversibility of transport and Rt is time dependent. At short time (minutes) it is fully reversible at longer times it does not completely reverse. Eosinophil 


MBP - eosinophil major basic protein ; Eosinophil perox - Eosinophil peroxidase 


volatile fatty acids such as butyrate, acetate, succina- 
te or proprionate increase rapidly transport, and 
decrease transepithelial resistance [261]. 


That urinary constituents alter urothelium barrier 
properties was first suggested when apical membra- 
ne Na: channel density was found to be 8-fold lower 
than cytoplasmic vesicles, even though the apical 
membrane is composed of fused vesicles [262]. Na* 
channels are hydrolysed by trypsin (Table V), thus 
the difference in channel density might be due to uri- 
nary proteases, such as urokinase and kallikrein. 
Urokinase is a component of the fibrinolytic system 
and converts plasminogen into plasmin. The role of 
tissue kallikrein is unknown but is released into the 
tubule lumen from the principal cells of the distal 
tubule. Exposure of bladder epithelium to kallikrein 
or urokinase decreased the density of apical mem- 
brane Na: channels. Kallikrein in fact converts Na* 
channels into amiloride-insensitive non-selective 
cation channels and these, in turn, to the unstable 
cation channels [260, 263]. These proteases however 
do not alter tight junctions properties. 


Protamine decreases dramatically trans-epithelial 
resistance. Disruption of the GAG layer was initially 
proposed as a reason [231], but subsequently it was 
found that this was due to an induced membrane 
conductance [264]. The induced route was per- 
meable to Na*, K*, Cl, gluconate and 12 kdalton dex- 
tran, was modulated by Ca* and Mg”, and its gene- 
ration was dependent on the cell having a negative 
membrane potential. Other naturally occurring or 
synthetic cationic proteins produce similar effects, 
and include eosinophil peroxidase [265], eosinophil 
major basic protein [266], histones [267], polymyxin 
B [268], colistin [269], synthetic cationic peptides 
[264] and the amino terminal end of vimentin [270]. 
At long exposure times all of these cationic proteins 
cause an irreversible loss of urothelial barrier func- 
tion, possibly due to increased ion influx and cell 
swelling. 


7. UROTHELIAL-DETRUSOR INTERACTIONS 


The urothelium also releases a factor, or factors 
(UDIF), that decreases the force of smooth muscle 
contraction in response to muscarinic stimulation 
[271]. This factor(s) is released in response to either 
field stimulation or muscarinic agonists, and modu- 
lates the contractile action of these agonists [263]. 
The molecular identity of UDIF is unknown, howe- 
ver pharmaco-logical studies suggest that it is not 
NO, a prostaglandin, prostacyclin, adenosine nucleo- 
tide, catecholamine, GABA, or one that acts via apa- 
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min sensitive potassium channels. The possible role 
of endothelin remains to be investigated in this 
context, as endothelin receptors have been characte- 
rized on detrusor smooth muscle [272]. It is of inter- 
est that this inhibitory response it attenuated in a foe- 
tal model of bladder obstruction, compared to 
control animals [184]. This demonstrates that this 
dampening response can be modulated under cir- 
cumstances that are associated with bladder overac- 
tivity. 


8. ALTERATION TO UROTHELIAL FUNCTION 


Barrier function can be compromised by other fac- 
tors including, chemical exposure, inflammation, 
radiation, and bacterial infection. The causes are 
multifaceted; for example exposure of the bladder 
lumen to cyclophosphamide produces a hemorrhagic 
cystitis. Inflammation, as induced by sensitisation to 
ovalbumen, results in a rapid decrease in transepi- 
thelial resistance [273] and increase of urea flux 
[274]. This aberrant function is due to loss of tight 
junctions, focal loss of surface cells and alteration in 
apical membrane structure [273]. The underlying 
mechanism not unknown but might involve mast cell 
degranulation [275] and subsequent action of granu- 
le contents on the urothelium. 


Irradiation-induced cystitis reduces barrier function 
by a loss of surface cells. Gene therapy with manga- 
nese superoxide dismutase (MnSOD) does not pro- 
tect the bladder from the immediate effects of such 
cystitis, however it does permit a more rapid recove- 
ry of urothelial barrier function. This suggests that 
such therapy protects the intermediate and basal cells 
from irradiation, thus accelerating healing of the uro- 
thelium [276]. In addition to loss of barrier function, 
24 hours post-irradiation urothelial cells produce 
more NO, compared to non-irradiated cells or irra- 
diated cells that also received MnSOD. In tissue cul- 
tured urothelium, NO alters the barrier function of 
the bladder [277], however in vitro studies have 
indicated no long-term effects [278]. The involve- 
ment of NO in altering urothelial barrier function 
remains to be determined. 


Interstitial cystitis (IC) is a bladder inflammation of 
unknown aetiology, but manifests itself as dimini- 
shed bladder capacity, and frequent, painful urina- 
tion, and in some patients there is a loss of barrier 
function [231]. Furthermore, in urine from IC 
patients there is a decreased level of heparin binding 
epidermal growth factor and greater than average 
levels of antiproliferative factor [279]. Whether 
these are causal of, or secondary to, IC requires fur- 


ther study, however they may be useful as markers 
for the diagnosis of the condition. 


A common theme in cystitis is a loss of barrier func- 
tion, which allows movement of urinary constituents 
to the basolateral surface. When added to the blood- 
side surface, 500 mM urea causes an initial rapid and 
saturating increase of transepithelial conductance, 
after a delay there is a rapid and irreversible increa- 
se. The initial increase was at the apical membrane 
while the irreversible phase was paracellular, due to 
loss of tight junction integrity or loss of surface cells 
[280]. 500 mM urea added to both sides of the mem- 
brane slows the initial increase in conductance and 
delays the onset of the irreversible loss of barrier 
function. Preliminary observations suggest that a 
high serosal potassium level also degrades barrier 
function. 


V. MOLECULAR TARGETS IN 
REGULATING LOWER URINARY 
TRACT (LUT) FUNCTION 


One way to think about potential molecular targets 
for the causes and treatment of incontinence is to 
identify the dysfunctional and failing elements and 
then examine the gene products involved. For 
example, if incontinence depends upon failure of an 
effective muscle contraction, then the elements res- 
ponsible would be a rational focus. Beyond the 
muscle itself, neural regulation needed might be 
compromised, with a similar list of gene products. 


While this could lead to an impossibly long list of 
potential molecular targets, regulation of gene 
expression serving cellular functions is a recurring 
theme. Thus, events affecting the regulation of one 
gene product will often affect the regulation of other 
products serving related functions, even in different 
tissues [281]. Thus, in the physiological responses to 
exercise, immediate early gene responses (c-jun, c- 
fos), CREB activation and serum responses elements 
function in multiple systems and imply parallel or 
shared mechanisms in the regulation of gene expres- 
sion by external stimuli. Incontinence per se is much 
more prevalent in the ageing or aged population, thus 
specific molecular targets that are affected by the 
ageing process may be elevated in potential signifi- 
cance. A particularly important aspect in this regard 
may be oxidative stress and the consequences to cell 
and tissue function. Perhaps the most useful targets 
are those with specificity to the lower urinary tract 
and bowel. Knowledge concerning specific expres- 
sion in these systems is only now being developed, 
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but the diversity of cell types and their relative uni- 
queness make probable that targets can be exploited. 


1. BIOMECHANICAL PHENOTYPES 


Normal LUT and bowel function occurs against a 
background of tissue mechanics and structural inte- 
grity. Failure to maintain these properties is a promi- 
nent aspect of ageing; skin elasticity is replaced by 
sagging and wrinkling in older age. Similar events 
occur in the LUT and bowel (vide infra) in that the 
regulation of extracellular matrix and intracellular 
mechanical integrity, degrade with age. This may 
partly be related to reduced cellular density, via cell 
death and/or disordered cell and tissue neogenesis. A 
general set of targets would include both the pro- 
cesses of structural deterioration and of reduced 
regeneration or replacement. 


Molecular events could counter this decline, in parti- 
cular responses to mechanical forces or stress. Thus, 
muscle normally adapts to increased mechanical 
demands with hyperplastic and hypertrophic growth, 
thus increasing force generation. Extracellular 
matrix elements and tissue mechanical integrity are 
also reinforced by non-destructive mechanical 
stresses. For example, in lung tissue, changes to gene 
expression induced by mechanical forces are com- 
municated to other cell types that have not experien- 
ced mechanical stimuli, thus demonstrating a poten- 
tially important pathway for tissue re-modeling 
[282]. Endothelial cells, and possibly by analogy 
urothelial cells, are particularly responsive to mecha- 
nical forces [283]. 


In endothelium, flow-responsive genes fall into func- 
tional clusters including those for transcription fac- 
tors, antioxidants, signaling molecules, cell cycle 
regulators, and genes involved in cellular differentia- 
tion. These events depend upon a cellular signaling 
network that controls expression of the gene pro- 
ducts involved. At the molecular level, response ele- 
ments in the promoter regions of involved genes 
have been described, the activity of which are regu- 
lated by stress and/or stretch [284, 285]. In some 
organs, the response to mechanical force is integra- 
ted with those to reactive oxygen species and oxida- 
tive stress [286]. It is possible that some of the age- 
related degradation of structural gene expression, 
and thus events that may predispose to incontinence, 
involves dysfunction or deterioration in these regula- 
tory signaling pathways. Very little is known about 
bladder, urethral or bowel specific signaling path- 
ways analogous to those of endothelium and bone. 
However, interesting possibilities include: 


a) TGF-B pathway 


The transforming growth factor-B signaling pathway 
is necessary for tubulo-interstitial fibrosis after ure- 
teral obstruction [287]. In this case, damage related 
to cell phenotypic change and collagen deposition is 
prevented by interruption of TGF-f signaling. 


b) Hypertrophy signaling 


Pathways responsible for inducing hypertrophy in 
response to increased mechanical load or activity are 
logical molecular targets. Ageing and functional 
deterioration may reflect dysfunction in these path- 
ways. The molecular details serving this form of 
signaling have not been fully elucidated in the LUT. 
However, loading or stretch is transduced, some- 
times by cytoskeletal deformation and/or via stretch- 
activated ion channels, into altered gene expression. 
Intracellular signaling pathways initiated by the 
transducing event(s) mediate the coordinated respon- 
se in several tissues [288-292]. 


c) Ischaemia signaling 


Structural derangement with time in the LUT may 
depend in part upon repeated ischaemic insults. Cel- 
lular responses to ischaemia include alterations in 
gene expression that to some extent overlap those 
outlined above [293-295]. Figure 15 shows 
examples of upregulated markers in ganglia located 
in the guinea-pig bladder wall. These include those 
associated with cell growth and division (c-jun and 
c-fos), as well as those associated with cell death 
(Bax and caspase) and demonstrates the increased 
cell turnover that accompanies this situation. 


2. EC-COUPLING SPECIFIC TO LUT AND/OR 
BOWEL & RECTUM 


EC-coupling in LUT muscles contributes an impor- 
tant aspect to the maintenance of continence. The 
gene products centre upon the signal transduction 
pathways that regulate and modulate intracellular 
Ca” transients, the central operators and modulatory 
proteins of the contractile apparatus, and the appro- 
priate spread of activation between cells. Some 
details of the latter process in EC-coupling regulato- 
ry signaling through this appproach are being revea- 
led [35, 73, 296]. The demonstration that contractile 
protein expression and function may be altered along 
with hypertrophy suggests that incontinence related 
dysfunction in smooth muscle could also involve 
changes to the contractile machinery. For example 
an alteration to the Ca*-sensitivity of the contractile 
proteins could have profound effects on contractile 


338 


functions, without alteration to the properties of ups- 
tream receptor properties or secnd messenger signal- 
ling [216, 297, 298]. Potential molecular targets rela- 
te to the cellular signal transduction elements res- 
ponsible for setting the functional status of each of 
these components. The troponin superfamily pre- 
sents suggestive possibilities, as troponins modulate 
the contractile machinery in striated and cardiac 
muscle, but also are expressed in the LUT [299]. 
Control of troponin expression may be via transcrip- 
tional enhancers [300]. A potential approach would 
be to create molecules with interactive domains desi- 
gned for specific tissues. For example, a peptide Ca” 
mimetic has been created from the Ca* binding 
domains of the troponin family [301]. A similar 
approach could be used in the design of small mole- 
cules or peptides that affect the unique elements of 
the continence contractile machinery. Because EC- 
coupling involves the regulation of intracellular Ca”, 
the gene products involved in this complex system 
are also potential targets, including those involved 
with mitochondrial regulation (see below). 


3. NEUROMUSCULAR SIGNALING AND 
TRANSMISSION 


a) Neurotransmitter receptors 


The molecular regulation of neurotransmitter recep- 
tor phenotype is not well understood in the LUT and 
bowel. Perhaps most rewarding would be to define 
the regulatory pathways affecting expression of 
receptor subtypes and age-related changes associated 
with incontinence. Most effort is directed towards 
understanding the expression of muscarinic recep- 
tors [302-304] ; there is little work with other modu- 
latory receptors, such as the purinergic system. 


b) Neurotrophic interactions - the role of nerve 
growth factor (NGF) 


A growing body of information has accumulated on 
cell-cell interactions in the maintenance of normal 
LUT and bowel function. Specifically, NGF has been 
implicated as an important signalling protein or cyto- 
kine involved in a range of problems with LUT func- 
tion [305]. This paradigm has particular interest 
because it connects intrinsic muscle function with 
that of innervating sensory and motor nerves, as well 
as central nervous system pathways responsible for 
normal bladder filling and emptying. Muscle, and 
perhaps urothelial cells, produces NGF in response 
to functional stimuli (e.g. stretch, contractile activity, 
inflammation). NGF is secreted and taken up by the 
innervating nerves, activating surface tyrosine kina- 


P33 


Bax 


c-Jun 


c-Fos 


Caspase 3 


Figure 15. Cell growth and death markers in response to ischaemia 

Examples of cell markers altered in ganglia from the bladder wall of guinea-pigs. The animals had been subjected to occlu- 
sion of the terminal aorta for one hour, followed by reperfusion for one hour. Each pair are adjacent sections from one blad- 
der. Sections in the right hand column were stained to show the presence of acetylcholine esterase, a reliable marker for gan- 
glia. The adjacent sections show immunohistochemical localisation of the various markers. 


339 


se receptors in passing [306]. NGF is retrogradely 
transported to the neuronal nucleus, and initiates a 
spectrum of responses in neurons, including altered 
gene expression. These responses allow the neurons 
to withstand apoptotic induction, prevent atrophy 
and maintain normal expression of functionally 
important gene products, including ion channels 
[307]. Remarkably, production of excess NGF is just 
as damaging as its removal, albeit for different rea- 
sons [308]. NGF production is regulated via a varie- 
ty of mechanisms, including mechanical stretch of 
bladder muscle. This induces NGF production in 
vivo and in vitro via the transcription factors AP-1 
and NF-«B [309]. Many aspects remain unclear, 
however, about how NGF affects the performance of 
organs, including: the mechanisms of secretion; the 
active form of the secreted molecule and its mode of 
action. Whether controls unique to the LUT or bowel 
exist is unknown. 


Manipulation of NGF expression or signalling in the 
LUT and bowel is potentially an attractive molecular 
target for treatment of dysfunction. Both diabetes and 
age disturb the proper balance of NGF production and 
effects. In a cellular model of age-related disease, 
NGF and trk-A expression were altered in a detrimen- 
tal fashion [310]. A significant literature describes 
age-related changes in NGF protein [311-313] but stu- 
dies of the specific role NGF may play in incontinen- 
ce are lacking. Attempts to manipulate NGF expres- 
sion in diabetes via gene delivery have been conduc- 
ted [314] and have been experiments to block NGF 
action [315]. It is also unclear if other protein and/or 
cytokine signals are important to the maintenance of 
normal function LUT and bowel function, but likely 
candidates include GDNF, CNTF and FGF 


4. MITOCHONDRIA, Ca” AND THE 
ENDOPLASMIC RETICULUM 


Studies of the roles of mitochondria and endoplasmic 
reticulum (ER) in Ca” homeostasis and smooth 
muscle contraction suggest that they present signifi- 
cant molecular targets. The Ca** signaling network is 
particularly attractive because of its position astride 
the important cellular pathways serving regulation of 
ATP production, control of gene expression and 
maintenance of ER protein synthesis. It is clear that 
mitochondria and the ER work in concert with 
signals to the nuclear expression machinery to 
accomplish these tasks. It is also evident that mito- 
chondrial function and integrity degrade with ageing 
and in certain diseases, and that this loss of normal 
participation in Ca™ signaling contributes to the pro- 
blems [316]. 
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Mitochondrial function, and possibly ER function, is 
damaged by reactive oxygen species (ROS), free 
radicals and other consequences of ischaemia-reper- 
fusion injury [317, 318]. Thus, a potential general 
target is the process of damage and oxidation caused 
by these events. Cellular mechanisms that protect 
against such damage might be induced and enhanced 
by therapeutic agents that capitalize upon the endo- 
genous capacity for repair. Some studies have been 
described in other tissues and organs but there is litt- 
le work that is specific to the LUT or bowel. One 
report suggests a plant derivative has protective acti- 
vity following experimental outlet obstruction [319], 
reinforcing the possibility that effective molecular 
targets do exist. Additional possibilities may be in 
the hypoxia-inducible factor-1 (HIF-1) signaling 
pathways. Multiple stimuli induce activation of HIF- 
1a, which is followed by changes in gene expression 
geared toward repair and restoration [320]. 


Anomalous spontaneous muscle activity may play a 
significant role in various forms of incontinence, and 
mitochondria participate in the generation and main- 
tenance of spontaneous contractile activity in blad- 
der smooth muscle [321]. Decay of mitochondrial 
function and damage to mitochondrial DNA 
(mtDNA) may predispose muscles and other cells in 
the LUT and bowel to abnormal contractile events. 
Damage to mtDNA is a prominent feature in organ 
failure in the cardiovascular system [318] but it has 
not been examined in the aged LUT. The molecular 
elements involved in Ca* signaling are also not fully 
understood. Additional potential molecular targets in 
this area include the SERCA Ca*™ pumps responsible 
for maintaining and recharging the ER with Ca”, 
without which contractile failure and protein synthe- 
sis are affected. 


The mitochondrial repair machinery and molecules 
involved in protection of mtDNA are interesting tar- 
gets. There is an age-dependent decline in the impor- 
tation of DNA repair machinery [322], and failure of 
replication fidelity and decline in repair capability 
would accelerate mtDNA deterioration and increase 
free radical generation. This series of events leads to 
contractile failure in the heart and could cause simi- 
lar failure in the LUT. Because the importation of 
proteins into mitochondria, and their appropriate 
assembly, depends upon chaperones, these are also 
likely targets. The heat shock protein (HSP) families 
stand out. HSP 70 and HSP 90 family members are 
directly involved in mitochondrial protein importa- 
tion. Expression of these gene products is also rever- 
sibly down-regulated with ageing [323]. In addition, 
the HSPs prevent apoptosis in a number of experi- 


mental systems [324]. Furthermore, the role played 
by mitochondria in controlling cellular death via 
apoptosis is vital. It is reasonable to assume that pro- 
gressive deterioration of mitochondrial function in 
the LUT would eventually lead to death of some of 
the cellular elements and a worsening of normal ope- 
ration. 


5. UROTHELIUM AND DEG/ENAC ION 
CHANNELS 


ENaC channels have already been mentioned in the 
context of urothelial ion transport (section 5). The 
DEG/ENaC family was named for the first two sub- 
families identified : degenerins, C. elegans proteins 
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Figure 16. ENaC protein expression in the bladder urothe- 
lium A,B: Immunofluorescence study of ENaC subunits (a, 
b, g) protein in the urothelium of the human urinary blad- 
der. Normal unobstructed bladder (A) and obstructed blad- 
ders due to benign prostatic hypertrophy (B). Expressed 
protein was much greater in samples from obstructed blad- 
ders, as seen by the more distinct red fluorescent label 
concentrated at the urothelial border. C: Semi-quantitative 
RT-PCR analysis of the protein translation in samples from 
stable bladders (black bars) and obstructed bladders (grey 
bars). Values are expressed as a ratio of the ubiquitous 
house-keeping gene product GAPDH. 
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that mutate to cause cell swelling and degeneration, 
and epithelial Na* channels (ENaC) [325]. All of 
these ion channels are susceptible to blockade by the 
diuretic, amiloride. ENaC are composed of four dif- 
ferent units (a, B, y, 5), the first three of which are 
found in the human urinary bladder [326]. Figure 16 
shows that the expression of different units is increa- 
sed in tissue from obstructed bladders. If ion trans- 
port does play a role in urothelial functions such as 
sensations of bladder fullness, then over expression 
of transport proteins will increase the gain of these 
functions. 


VI. ARTIFICIAL TISSUE 
CONSTRUCT FOR THE LOWER 
URINARY TRACT 


1. THE CURRENT NEED 


There are over 400 million people worldwide who 
have bladder disease and it is probable that there will 
always be a sub-set who will require primary surgi- 
cal intervention, as well as those who fail to respond 
to non-operative measures. Bladder replacement and 
augmentation is a well-documented procedure [327] 
but they are not without attendant complications. 
Patients having an ileal conduit can expect an overall 
complication rate of 23% [328]. 


The figure is similar for patients having a cystoplas- 
ty, orthotopic bladder or neobladder. In addition, 
metabolic disturbance, altered renal function, bone 
disease, mucous production, urinary infection, uroli- 
thiasis and possibly tumours are all well-documented 
side-effects [329]. These procedures are used becau- 
se they offer an overall improvement in quality of 
life, however they do not offer an ideal solution. 


With respect to the urethra, several grafts can be used 
when an end-to-end anastomosis is inappropriate, 
and include pedicled skin flaps or free skin grafts 
[330] e.g. preputial or post auricular Wolfe graft and 
buccal mucosa [331]. 


In expert hands these grafts have high success rates. 
However, in patients who have pan-urethral balanitis 
xerotica obliterans, where one might most preferably 
use buccal mucosal graft, any failure or re-stricture 
may lead to a re-operation without the first choice of 
graft tissue being available - since there is only a 
finite supply of buccal mucosal graft. 


2. BASIC REQUIREMENTS 


At present there is no successful artificial implant 
that has achieved acceptance as a clinically appli- 
cable device [332]. There have been many attempts 
with many different approaches and these will be 
discussed as part of this section. The aim would be to 
allow the successful application of biotechnology to 
create devices that can be used for the expansion and 
replacement of absent or damaged tissue in the uro- 
logical tract. To produce such an implant one must 
first understand the clinical problems for which such 
an implant represents a realistic treatment. Clearly, 
an implant must be better than the existing alterna- 
tives such as segments of bowel in the bladder or 
buccal mucosa and skin in the urethra. This already 
represents a significant criterion, because existing 
implants have been extensively applied with long- 
term clinical success. Why would the generation of 
such implants be useful ? 


- To avoid complications with existing implants. 


- To offer improved function compared to existing 
implants. The long-term aim is to produce a graft 
that would be for organ augmentation, but also for 
restoration of function. 


In principle several approaches are possible, and the 
ideal would be use a small sample of the patient's tis- 
sue as a starting material to minimise the possibility 
of rejection. At present research has been dircted to 
enhancing the reservoir capacity or conduit functions 
of the lower urinary tract. A more difficult problem 
will be to generate artificial implants that also 
contract and thereby fulfill the need to regulate flow 
of urine. This latter approach ha this far not been suc- 
cessfully undertaken, although several groups 
(below) are attempting to measure the functional 
properte sof potential artificial implants. 


In some circumstances, isolated cells embedded into 
a suitable medium may be injected directly; such as 
myocytes into the sphincter to improve continence, 
or with chondrocytes to improve the vesico-ureteric 
junction [333, 334] or implantation of cells into the 
healthy urethra [335] In this case tissue regeneration 
occurs without the aid of a scaffold. Alternatively, a 
scaffold may be implanted over which tissues can 
expand or regenerate [336]. Finally, as for example 
with the generation of neobladders, a specifically 
engineered implant will be required [337]. As with 
other newly-developing fields, the need for conti- 
nued development will only be evident after the cli- 
nical application of grafts, and with extensive testing 
on animal models. 
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Figure 17 outlines a strategy for the generation of, 
for example, a bladder implant. It has the goals of 
producing in the first instance a structure that will act 
as an effective storage organ, but secondly one that 
has regulated contractile function that can void accu- 
mulated urine. 


In general the particular technical aspects that requi- 
re consideration are to: 


- devise methods for the mass production of cells 
with a well-defined phenotype 


- use a scaffold that does not adversely affect cells or 
its environment 


- characterise cell function and measure physiologi- 
cal functions of the implant 


- generate a nutrient supply for cells 
- manufacture a cost-effective implant 


In addition future developments may need to consi- 
der the possibility of altering the cell phenotype, pos- 
sibility through genetic manipulation, to tailor grafts 
to particular circumstances. 


3. SCAFFOLDS FOR IMPLANT STRUCTURE 


Scaffolds give cells a three-dimensional support 
structure in which to grow but do not damage the cel- 
lular phenotype. In general terms these are made 
from three types of material [338] : 


- Naturally derived materials - e.g. collagen and algi- 
nate 


- Acellular tissue matrices - e.g. bladder submucosa 
and small intestinal submucosa [339] 


- Synthetic polymers - e.g. polyglycolic acid (PGA) 
and polylactic acid (PLA) and their combination 
poly(lactic-co-glycolic) acid (PLGA) [340]. Figure 
18 shows examples of the above three types of inert 
material. 


- Decellularised tissue upon which more compatible 
cells may be layered, e.g. de-mucosalised gut seg- 
ments [299]. 


Scaffolds may be modified to enhance cell adhesion 
[341], or the promotion of particular cells or cellular 
properties [342]. The decellularisation of tissue 
matrices is an advance in the provision of a tissue 
engineered graft material. However, the agents used 
to perform this task may adversely affect cell com- 
patibility and subsequent graft remodeling [343]. 
There is a point of view that materials should not sti- 
mulate an inflammatory response [343]. It is impor- 
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Figure 17. Strategy for the development of 
tissue engineered components for the lower 
urinary tract. 

A strategy to show the potential stages in the 
formation of functional implants suitable for 
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the lower urinary tract. The aim is to gene- 
rate implants that can store urine and 
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muscle cells. Cells can originate from the 
patient either as differentiated or stem cells, 
and may also be genetically manipulated to 


Bladder reconstruction - restoration of filling function 


optimise the cellular genome. 


Restoration of emptying function 


tant to define this more carefully, for a graft that pro- 
duced no response could not heal into place and may 
not be able to generate a nutrient bond with the host. 
Hence there must be some form of inflammatory res- 
ponse but this must not be of the sort that would lead 
to graft destruction or rejection. 


In principle support scaffolds may be used for three 
purposes : 


- To provide an implant that is purely structural and 
provide a framework over which the host tissues 
would generate their own cellular replacement 
[336]. Bladder allowed to regenerate in this way 
maintained some functional characteristics. Other 
work has not been able to duplicate the same results 
with such clarity however, with reports of graft 
shrinkage and reduced muscle content [344, 345]. 


- To use native tissue such as bowel and replace its 
epithelium with urothelium. This would remove 
many of the secondary complications that arise 
with current bowel replacement procedures that 
arise from contact of urine with gut mucosa. Cultu- 
re of urothelium is relatively straightforward [346] 
and data suggests that it may be possible to transfer 
these cells on a scaffold and use them to form a uro- 
thelial layer on de-epithelialised bowel segments 
[340]. This practical procedure overcomes the pre- 
vious difficulties encountered with attempts at 
monolayer transfer [347]. 


- These first two procedures generate essentially 
acontractile implants. The most desirable structure 
would be to use a scaffold to support an implant 
with both cultured urothelium and smooth muscle 
cells, to provide respectively both a barrier function 
and contractile function [397]. 
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4. CHARACTERISATION OF CELL FUNCTION 
AND GRAFT FUNCTION 


The phenotype of cultured cells that could be 
implanted as part of a tissue-engineered graft has 
been measured [6, 348-350]. Whilst there are 
changes to some cell functions, those that appear to 
be most involved in physiological control of the 
bladder remain relatively intact. With cultured detru- 
sor cells intracellular Ca* signalling pathways and 
electrophysiological activity are retained, as well as 
their contractile response to contractile agonists 
(Figure 19). Cultured urothelial cells are able to 
maintain a barrier function between the apical (urine) 
and baso-lateral faces, although their transport cha- 
racteristics remain to be fully evaluated. 


Whilst these phenotypic characterizations have been 
carried out using isolated cells or monocultures, it 
remains to be established if such functions persist in 
more complex co-cultures and when immobilized on 
a support scaffold. In addition, other cells are found 
in the bladder wall, including fibroblasts and myofi- 
broblasts. These may be involved in collagen deposi- 
tion and even afferent signalling of bladder fullness 
[73]. Whether such cells should be included in the 
fabrication of a complex graft, or whether invasion 
from neighbouring tissue will be adequate also 
remains to be established. 


The physiological properties of cells cultured in an 
environment similar to an engineered graft have been 
less intensively investigated. A few studies have 
measured the ability of cultured detrusor cells to 
contract in response to physiological interventions 
[351, 352] (Figure 20). 
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Figure 18. Materials used in the construc- 
tion of tissue-engineered implants 

A. Natural materials such as collagen to 
form a porous sponge. B: biological mate- 
rial used to form an acellular matrix of sub- 
mucosal material (black arrow) after chemi- 
cal removal of the inner and outer layers. C: 
synthetic polymers of lactic or glycolic acid 
to form long strands of intermeshing fibres. 


Figure 19. Intracellular Ca* and electro- 
physiological responses in freshly-isolated 
and cultured human detrusor smooth 
muscle cells 

A: top - results from freshly-isolated cells 
showing the response to 10 uM carbachol 
on the intracellular [Ca”], [Ca**Ji,; bottom — 
action potentials elicited by passing current 
(600 ms — 5-25 pA) into isolated cells using 
a CsCl-filled patch pipette. B: top — 
changes of [Ca**Ji, to 10 uM carbachol; bot- 
tom — action potential elicited by 15 pA cur- 
rent. In the two bottom panels the arrows 
point to traces where the passage of intra- 
cellular current failed to elicit an action 
potential. 


Figure 20. Contractile responses from cul- 
tured human detrusor smooth muscle cells 
A: a collagen gel with cultured human 
detrusor cells. The longitudinal axis is 
shown along which cells preferentially 
orientate. B: block diagram of the experi- 
mental apparatus to measure contractile 
force of a cell-containing collagen gel. The 
gel is floated on a culture medium base and 
has embedded in the gel to mounts for 
attachment to a solid base and isometric 
force transducer. Contraction of the gel 
generates a signal in the transducer which 
is recorded with a bridge amplifier and the 
signal recorded. C: Example of a recording 
where tension was noted at 10 minute inter- 
vals. At the arrow a 200 uM solution of ace- 
tylcholine was added to the culture medium 
to give a finally dilute the acetylcholine 
approximately 10-fold. A transient increase 
of tension in the gel was observed when ace- 
tylcholine was added. 


The generation of nerve growth into an implant is 
also important. Current work is concerned with rege- 
nerating nerves that innervate existing urological 
tract tissue and how this may represent an avenue for 
treatment [353, 354]. Work with foetal mice has 
shown how by growing detrusor cells and stretching 
them, their production of growth factors alters [355]. 


Alternative approaches using stem cell technology 
have been suggested and the strategies employed 
have been reviewed [299]. Whilst they represent an 
exciting prospect for the future, the current unders- 
tanding of their control and differentiation is not yet 
sufficient to merit application in reconstruction of 
the lower urinary tract. 


5. GENERATING A NUTRIENT SUPPLY FOR 
GRAFTS 


The development of a new blood supply to free 
grafts for urethral replacement takes around 96 hours 
[356]. During the first half of this period, the graft is 
at a lower temperature than the surrounding tissue 
and draws nutrients directly from the host tissue bed. 
This is a critical stage and is successful for thin 
grafts, as critical diffusion distances are only about 
150-200 wm from a blood supply [357]. For the 
second phase the graft acquires a microcirculation 
and its temperature rises to that of core body tempe- 
rature. Clinical results demonstrate that this is a suc- 
cessful process, but these grafts have been harvested 
from well-oxygenated tissue with an active nutrient 
supply and thus initially are in a good metabolic 
condition. A tissue-engineered graft, developed in 
tissue culture, may have a much lower state of oxy- 
genation, owing to reliance on diffusion across a cul- 
ture medium. Potentially they may also be exposed 
to toxic effects of reactive oxygen species if are oxy- 
genated at excessive levels of PO2. 


The promotion of angiogenesis for the vascularisa- 
tion of tissue-engineered grafts remains the most 
significant hurdle to overcome in the generation of 
large constructs [357]. Neo-vascularisation consists 
of two processes -the in situ assembly of capillaries 
from undifferentiated endothelial cells and angioge- 
nesis, the sprouting of capillaries from preexisting 
blood vessels [358]. Several factors stimulate the 
growth of vessels: hypoxia stimulates angiogenesis, 
with direct effects on component cells, and indirect- 
ly by increasing their sensitivity to angiogenic fac- 
tors, most particularly vascular endothelial growth 
factor (VEGF) [357, 358]. 


As part of a host tissue reaction to an implant, factors 
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are produced that increase endothelial cell activation 
and proliferation. These include VEGF and platelet 
derived growth factor (PDGF), both of which have 
direct effects on endothelial cells. In addition, acidic 
and basic fibroblast growth factors as well as angio- 
genin exert more indirect effects [357]. Thus, the 
inclusion of endothelial cells in co-cultures, or in 
bioreactors for implants could be an advantage [342, 
359]. 


VII. PHYSIOLOGY OF THE LOWER 
GASTRO-INTESTINAL TRACT - THE 
RECTUM AND ANAL SPHINCTER 


1. FUNCTIONS OF THE G-I TRACT 


The functions of the lower GI tract, namely the 
colon, rectum and anal canal (Figure 21) are basi- 
cally the same as that of the bladder and urethra: i.e. 
continent storage of waste material and a mechanism 
for voluntary elimination. The difference is that the 
waste is usually either solid or semi-solid faeces or 
flatus (gas). Continuing the analogy with the urinary 
tract, the distal colon and rectum are the main stora- 
ge organs equivalent to the bladder, the anal sphinc- 
ter provides continence and is equivalent to the 
external urethral sphincter. Functional differences 
are due to the fact that faecal material can be retur- 
ned to the colon from the rectum, and that a detection 
mechanism is present to allow assessment of the rec- 
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Figure 21. Diagram of the anatomy of the human rectum 
and anal canal. 

The internal anal sphincter and conjoint longitudinal coat 
are shown as separate regions from which muscle samples 
were dissected 


tal content, so that flatus can be passed at times when 
passing faeces would not be appropriate. 


The sequence of events that occurs in storage and 
defecation is as follows. The rectum remains empty 
for most of the time, but fills as faecal matter accu- 
mulates in the descending and sigmoid colon, and is 
pushed forward through by occasional peristaltic 
waves (mass movements). As faecal matter enters the 
rectum the walls relax, and filling can occur with litt- 
le increase in rectal pressure. Distension of the rec- 
tum triggers a recto-anal inhibitory reflex, which 
lowers the pressure in the anal canal, allowing the 
rectal contents to enter the anus. Periodic relaxations 
of the internal anal sphincter allow anorectal sam- 
pling of the contents [360, 361] using the rich senso- 
ry innervation of the anal canal, which allows us to 
discriminate between gas, liquid and solid. During 
these phases the external striated sphincter is contrac- 
ted to maintain continence. As filling continues, sen- 
sory information ascending to the brain leads to the 
sensation of rectal fullness. If defecation is deemed 
appropriate, voluntary relaxation of the external 
sphincter occurs and peristalsis in the colon and rec- 
tum is initiated, usually by abdominal straining resul- 
ting in relaxation of the internal sphincter and expul- 
sion of the rectal contents. If defecation is inappro- 
priate, rectal contents may return to the colon. 


Unlike the situation in the urinary tract, however, the 
gut wall contains all the machinery (intrinsic pace- 
makers and neural networks) to programme the acti- 
vity of the smooth muscle that is necessary to expel 
the waste material (relaxation of the internal anal 
sphincter, initiation and co-ordination of peristalsis, 
see Figure 22). It is only the external striated sphinc- 
ter that absolutely requires extrinsic innervation to 
contract, through activation of somatic motor neu- 
rones whose axons run in the pudendal nerves. The 
distal gut does, however, receive extrinsic innerva- 
tion via the autonomic nervous system, with para- 
sympathetic input to the distal colon and anorectum 
from the sacral roots through the pelvic nerves, and 
sympathetic input from the lumbar cord running 
through the mesenteric and pelvic plexuses (Figure 
23). A spinal reflex centre uses this autonomic 
extrinsic pathway to maintain rectal compliance 
during filling, and to help switch on peristaltic acti- 
vity necessary to produce defecation, as well as to 
initiate the correct pattern of activity in the somatic 
nerves to the extrinsic sphincter. 


The properties of the various components will be 
described in more detail. Most of the work on the 
properties of the smooth muscles and their intrinsic 
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Figure 22. The enteric nervous system in the pig small 
intestine 

A diagram showing the different classes of neurone present 
in the various plexuses of the enteric nervous system in the 
pig small intestine. Each number refers to a type of neuro- 
ne with a distinctive neuro-chemical profile. Modified 


from [370]. 
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Figure 23. The extrinsic innervation of the distal gut. 

The afferent and efferent supplies to the distal gut are 
shown as separate diagrams. Neurones originate from tho- 
raco-lumbar and sacral sections, 
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innervation comes from in vitro research using 
human tissue : studies on pig tissue yield similar 
results. 


2. SMOOTH MUSCLE PROPERTIES 
a) The rectum 


A complete layer of outer longitudinal and inner cir- 
cular smooth muscle surrounds the rectum. The pro- 
perties of the two layers are probably similar to those 
in other longitudinal elements of the gut. In the 
human both the circular and longitudinal smooth 
muscle layers generate phasic contractions at a fre- 
quency of about 3-4 per minute [362]. In the circular 
smooth muscle there is little if any intrinsic tone. In 
contrast the longitudinal smooth muscle develops a 
basal tension of some 0.2 g.mg" tissue, and phasic 
contractions rise from this. These spontaneous 
contractions are unaffected by tetrodotoxin, and are 
probably evoked by slow waves generated in the 
interstitial cells of Cajal (see below). Catechola- 
mines abolish the spontaneous contractions in both 
muscle layers and reduce the baseline tension in the 
longitudinal smooth muscle. Both muscle layers 
respond to activation of muscarinic receptors by 
contracting (Figure 24). Activation of either &- or B- 
adrenoreceptors can induce relaxation, exemplified 
by the fact that the phenylephrine and isoprenaline 
produce the same relaxant responses as noradrenali- 
ne. O-adrenoreceptors are known to induce relaxa- 
tion of the longitudinal elements of the gut in many 
mammalian species through opening of Ca**-activa- 
ted K* channels [363] 


b) The anal canal 


The longitudinal layer of smooth muscle in the rec- 
tum extends into the anal canal, where it forms the 
conjoint longitudinal coat, and the circular layer 
forms the internal anal sphincter (Figure 21). In 
contrast to the rectum, the circular smooth muscle of 
the internal anal sphincter generates significant 
spontaneous tone [364]. The smooth muscle also 


Table 6. Properties of smooth muscle from human ano-rectum. 


§ indicates relaxation, * contraction 


relaxes in response to muscarinic receptor stimula- 
tion, contracts in response to activation of o-adreno- 
receptors (Figure 24), and relaxes in response to sti- 
mulation of B-adrenoreceptors [365]. Muscle from 
the conjoint longitudinal coat generates a small 
amount of basic tone but shows little spontaneous 
phasic activity. They respond to activation of both a- 
adrenoreceptors and muscarinic receptors by 
contracting (Figure 24). 


Table 6 compares the basic properties of the four 
smooth muscles, emphasising their heterogeneity. 
The responsiveness of these smooth muscles to sti- 
mulation of their adrenergic receptors reflects their 
overall response to circulating adrenaline and activa- 
tion of sympathetic nerves, which will ensure that in 
‘flight and fight' conditions, activity will be reduced 
in the longitudinal parts of the gut, whilst the smoo- 
th muscle sphincters will be closed, ensuring conti- 
nence whilst reducing overall energy expenditure. 
Under extreme conditions of stress, if circulating 
levels of adrenaline become too high, the relaxant 
responses to f-adrenoreceptor stimulation on the 
sphincteric smooth muscle may underlie the anecdo- 
tal accounts of involuntary loss of faeces and urine. 


3. PACEMAKER ACTIVITY 


Spontaneous, or more accurately, non-neurogenic 
contractile activity in gastrointestinal smooth 
muscles is now known to be generated by interstitial 
cells of Cajal (ICCs). These cells are named after 
Santiago Ramon y Cajal, a Spanish histologist who 
described them at the end of the 19th century [67]. 
Recent studies of these cells has been facilitated by 
the discovery that they express on their surface mem- 
brane a receptor tyrosine kinase that is the gene pro- 
duct of c-kit, [366, 367]. ICCs are arranged in dis- 
tinct ways in different parts of the gut. In the longi- 
tudinal elements there is an extensive plexus of ICCs 
running with the neurones in the myenteric plexus 
(IC-MY), and often another plexus at the submuco- 
sal surface of the circular smooth muscle (IC-SM). 
In these the interstitial cells are linked to each other, 


Tone response to muscarinic agonist response to noradrenaline 
Rectal circular k * Š 
Rectal longitudinal + : Š 
Internal anal sphincter +++ Š $ 
Conjoint longitudinal coat + s $ 
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Noradrenaline 10 yM 
20 sec 


2 min 


2 min 


Carbachol 10 uM 
10 sec 


and to the adjacent smooth muscle cells through gap- 
junctions. Interstitial cells also run along the outside 
of smooth muscle bundles within the muscle layers 
(IC-IM). IC-MY and IC-SM are thought to be pace- 
makers in the human colon and rectum. IC-IM 
maybe involved in helping conduct the activity 
within the muscle layers. Isolated ICCs undergo 
rhythmic large depolarisations at frequencies similar 
to the phasic contractions seen in intact smooth 
muscles. The underlying mechanism has not been 
completely resolved, and may vary in different parts 
of the gut. It is thought that changes to [Ca™]i are 
determined by phasic release of Ca* from endoplas- 
mic reticulum through an IP3-dependent mechanism 
and also uptake of Ca* by mitochondria. This leads 
to activation of Ca*-dependent conductances (possi- 
bly Cl channels) that can generate depolarising 
(inward) currents [368]. When linked together in 
networks and activated synchronously, the ICCs can 
inject sufficient current into adjacent smooth muscle 
cells to produce the characteristic slow waves of 
depolarisation. If these slow waves are of sufficient 
magnitude, they will trigger activation of voltage 
sensitive Ca** currents in the smooth muscle cells, 
and may initiate action potentials and contraction 
[369]. 


4. INNERVATION 


The intrinsic innervation of the gut is immensely 
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N Adr Figure 24. Effects of noradrena- 


line and carbachol on smooth 
muscles of the lower G-I tract 

A: Effects of noradrenaline and 
carbachol on a strip of human 
rectum circular smooth muscle. 
B: Responses from the conjoint 
longitudinal coat of the human 
anal canal. C: Responses from 
the internal anal sphincter. In B 
and C the responses to carbachol 
were obtained in the presence of 
the nicotinic receptor antagonist 
hexamethonium (1 uM). Modi- 
fied from [365] 


uM 


complicated. As an example, Figure 22 [370] shows 
a schematic diagram with the various identified neu- 
rones in the pig small intestine. What are not shown 
in this figure are the ICCs. Evidence is rapidly accu- 
mulating that ICCs may be the main target for the 
excitatory and inhibitory motor neurones that alter 
the contractile activity of the smooth muscle layers 
[371]. The cell bodies of the neurones lie within the 
various plexuses, and the morphology and neuronal 
content of each varies along the gut. 


Figure 25 shows whole mount preparations of the 
myenteric and submucosal plexuses at various points 
in the distal gut. The density of the neurones in the 
myenteric plexus declines towards the distal rectum, 
and few ganglia are present in the anal canal. Ganglia 
will not normally be present in the strips of smooth 
muscle dissected for organ bath experiments. These 
will, however, contain various axons running within 
the smooth muscle strips, and these can be activated 
by electrical field stimulation. The density of the 
smooth muscle innervation has not been examined in 
the human ano-rectum, although an elegant study of 
the taenia of the guinea-pig caecum [372] shows 
nerves are relatively sparse within the smooth 
muscle bundles, and are frequently associated with 
ICCs. This is in contrast to mammalian urinary blad- 
der in which the innervation is very dense, with 
every smooth muscle receiving at least one close 
contact with a parasympathetic nerve varicosity 
[373]. The ease with which the intrinsic axons can be 


Figure 25. Nerve plexuses in the human distal gut 


Photomicrographs of nerve plexuses in the human distal gut, stained with NADPH diaphorase histochemistry to show NOS- 
containing neurones. A: Myenteric plexus in proximal two-thirds of the rectum. B: Myenteric plexus in the distal rectum. 
C: Submucosal plexus in the proximal rectum. D: Myenteric plexus in the upper anal canal. Modified from [377] 


activated depends on their size, with the larger axons 
having a lower threshold for activation. The release 
of transmitters and any co-transmitters or modulato- 
ry peptides may depend on the pattern of stimulation. 
Thus for any isolated strip the pattern of response 
will vary with different stimulation parameters, and 
also with the tone of the preparation. Judicious use of 
specific receptor antagonists or chemicals inhibiting 
synthesis of release of transmitters can be used to 
attempt identification of nerves present. Alternative- 
ly histochemical and immunohistochemical identifi- 
cation of intrinsic nerves in the strips can be attemp- 
ted. Thus it is not surprising that the evoked res- 
ponses of strips of rectal smooth muscle are normal- 
ly quite small and varied - where there is initial tone, 
the normal response is a transient small relaxation 
followed by a small contraction. 


The response of the internal anal sphincter is nor- 
mally one of pure relaxation, although some isolated 
preparations show a mixed response consisting of an 
initial relaxation followed by a contraction (Figure 
26). With pure relaxation responses there is little if 
any effect of blocking adrenergic nerves with guane- 
thidine, and any muscarinic response with atropine. 
The relaxation of both rectum [374] and internal anal 
sphincter [375] is however attenuated by nitric oxide 
synthase inhibitors, and there is good evidence for 
NO being a major inhibitory transmitter in both. In 
addition the relaxant effect of muscarinic receptor 
stimulation in the internal anal sphincter is indirect 
[376] and also attenuated by NOS inhibitors [377]. 
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The relaxation of the internal anal sphincter in res- 
ponse to a stretch of the rectum (the recto-anal 
reflex) is of fundamental importance in anorectal 
behaviour [377]. The inhibitory transmitter media- 
ting this response is also NO [375], and there are 
NOS-containing neurones in the rectal myenteric 
plexus, as well as nitrergic nerve fasicles penetrating 
the internal anal sphincter [378] (Figure 27). 


5. ABNORMALITIES OF INNERVATION 


Hirschsprung's disease is characterised by the pre- 
sence of a non-propulsive, non-relaxing aganglionic 
segment of the gut that extends proximally for a 
variable distance from the distal rectum. The distri- 
bution of NOS-positive ganglia and nerves in resec- 
ted bowel segments from infants with and without 
the disease was investigated [379]. 


In the transition zone between the ganglionic and 
aganglionic segment there was an alteration in the 
pattern of the neurones, with the ganglia and inter- 
nodal axons lining up along the cranio-caudal axis of 
the gut, and a progressive decrease in the number of 
both, leaving the aganglionic area devoid of both 
ganglia and NOS containing nerves. Other nerves 
were however still present. Since inhibitory nerves 
are proposed to have their effects predominantly 
through the ICCs, the lack of inhibitory innervation 
may allow unrestrained excitation of the circular 
muscle through slow waves, accounting for the non- 
contracting activity, as well as the absence of the 
ano-rectal inhibitory reflex. 
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Figure 26. Pig internal anal smooth muscle: evidence for nitrergic innervation 

A: EFS at increasing frequencies from 1-40 Hz (0.2 ms, 30 V, 1 s trains). i) control, ii) after addition of 1 uM guanethidine, 
iii) after additional application of I uM atropine. This strip was unusual in showing a pronounced after-contraction after the 
initial relaxation, and spontaneous relaxations. Guanethidine slightly reduced the contractions, and atropine abolished the 
larger spontaneous relaxations. At least 5 min was left between each stimulation. The dotted lines show the base-line in each 
trace. B: Effects of the NOS inhibitor L-NOArg on the responses to electrical field stimulation (10 V, 0.5 ms, 8 Hz, 1 second 
trains) applied during the contractile response to 5 seconds of 3 uM histamine. The L-NOArg was increased from 0.3 to 30 
uM. Below the tracing is a plot of the extent to which L-NOArg inhibited the relaxation due to electrical stimulation of the 
pre-contracted preparation. Mean data + s.d 
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Figure 27. Human internal sphincter: nitrergic responses 

Responses to electrical field stimulation at spots (10 V, 0.5 ms, 10 Hz, 1 s train) and carbachol (100 uM at arrows) — both inter- 
ventions generated relaxatory responses. Bottom tracing is control. Top tracing shows the effects of NOS inhibition with a 
competitive substrate L-NOArg and eventual reversal with excess L-arginine. Modified from [364]. 
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VII. RECOMMENDATIONS FOR 
BASIC RESEARCH 


1. To place a greater emphasis on the integrated sys- 


tems physiology and systems pharmacology of the 
lower urinary tract (LUT), lower gastro-intestinal 
tract (LGIT) and genital tract (GT). “Systems phy- 
siology” refers to the whole system as an integra- 
ted unit, such as LUT, rather than a part such as 
the urethra or bladder. 


2. To generate and characterise good animal models 


to study the pathophysiology of the LUT, LGIT 
and GT. 


3. To identify targeted drug models, using human tis- 


sue from well-characterised patient groups and 
tissue from animal models. 


. To generate a greater understanding of structure- 
function relationships of all the tissues of the 
LUT, LGIT and GT. 


These should include : 


- Smooth muscle function from: bladder dome, 
trigone, bladder neck and vesico-urethral junc- 
tion; urethra prostate ; rectum and anus ; genital 
tract such as vaginal wall. 


Striated muscle of intraurethral sphincter, external 
anal sphincter and pelvic floor 


- Tissue interactions such as between epithelium 
and stroma. 


- Their functional innervation. 


. There should be a greater promotion of basic 
research into LUT, LGIT and GT function 
through: 


- increased collaboration between basic, medical 
and surgical sciences 


- greater representation of medical and surgical 
scientists on research advisory boards of major 
funding agencies. 


- identification of multidisciplinary research stra- 
tegies to investigate LUT, LGIT and GT patho- 
physiology 

- organisation of structured, multidisciplinary 
research meetings on topics relevant to understan- 
ding the pathophysiology of the LUT, LGIT and 
GT. 


- the establishment of research centres of excel- 
lence. 


IX. GLOSSARY AND NOTES ON 


AP-1 


ATP 
BK channel 
BOO 


cAMP 
cGMP 
c-fos, c-jun 
CGRP 
c-kit 


CNS 
CNTF 

CO 

CREB 

Da 
DEG/ENaC 
EC-coupling 
emg 

ENaC 

ER 

FGF 

GAG 
GAPDH 
GDNF 

G-I tract 
G-protein 
GRK 

GT 

HIF-1 

HSP 

5-HT 

IC 

ICC 
IC-MY 
IC-SM 

IP3 

KO mouse 
LC17 
LGIT 
L-NAME 
L-NOArg 
LUT 
M-receptor 
m-receptor 
MnSOD 
mRNA 
MtDNA 
NF-«B 
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CONVENTION 


a transcription factor, formed as a heterodimer of c- 
jun and c-fos 


adenosine triphosphate 

large conductance Ca”-activated K* channel 
bladder outlet obstruction 

benign prostatic hyperplasia 

bladder compliance 

cyclic adenosine monophosphate 

cyclic guanosine monophosphate 

cellular oncogenes, or proto-oncogenes 
calcitonin gene-related peptide 


a protein-tyrosine kinase receptor that is specific for 
Stem Cell Factor 


central nervous system 

ciliary neurotrophic factor 

carbon monoxide 

cAMP responsive element binding protein 
Dalton - unit of molecular weight 
degenerin/ENaC superfamily of ion channels 
excitation-contraction coupling 
electromyogram 

epithelial Na* channel 

endoplasmic reticulum 

fibroblastic growth factor 
glycosaminoglycan 
glyceraldehyde-3-phosphate dehydrogenase 
glial derived neurotrophic factor 
gastro-intestinal tract 

guanosine phosphate binding protein 
G-protein coupled receptor kinase 
genitary tract 

hypoxia-inducible factor-1 

heat shock protein 
5-hydroxytryptamine (serotonin) 
interstitial cystitis 

interstitial cell of Cajal 

interstitial cells of myenetric plexus 
interstitial cells of smooth muscle 
inositol trisphosphate 

(gene) knock-out mouse 

myosin light chain 17 kDa isoforms 
lower gastro-intestinal tract 
No-nitro-L-arginine methyl ester 
No-nitro-L-arginine 

lower urinary tract 

muscarinic receptor (protein level) 
muscarinic receptor (gene level) 
manganese superoxide dismutase 
messenger RNA 

mitochondrial DNA 


nuclear factor KB - a transcription factor 


NGF nerve groth factor 

NK neurokinin 

NO nitric oxide 

NOS nitric oxide synthase 

nNOS neuronal nitric oxide synthase 

ODQ 1H-[1,2,4]oxxadiazolo[4,3-a] quinoxaline-1-one 
Osm osmoles 


P1 receptor purine receptor of type | family 


P2X receptor purine receptor of type 2X family 


P2Y receptor purine receptor of type 2Y family 

PDGF platelet-derived growth factor 

PGA polyglycolic acid 

PKC protein kinase C 

PLA polylactic acid 

PLGA poly(lactic-co-glycolic) acid 

PO. partial pressure of Oo 

Rho kinase a serine/threonine kinase 

ROS reactive oxygen species 

RT-PCR reverse transcriptase - polymerase chain reaction 

S Siemen - unit of electrical conductance 

SERCA pump _ sarco/endoplasmic reticulum Ca* pump 

SM1,2 smooth muscle myosin heavy chain (SMMHC) iso- 
forms, SM isoforms 

SNAP synaptosomal associated protein 

SNARE soluble N-ethylmaleimide sensitive factor attach- 
ment receptor 

SR sarcoplasmic reticulum 

TEA tetraethyl ammonium (ion) 

TGF-B transforming growth factor-B 

trk-A trk proto-oncogene family member 

TRP transient receptor potential 

UDIF urothelial-derived inhoibitory factor 

UP uroplakin 

UT-B urea transporter-B 

v (smooth muscle) velocity of shortening 

vmax maximum velocity of shortening 

VEGF vascular endothelial growth factor 

VIP vasoactive intestinal peptide 


NOTES ON CONVENTION 


Throughout units of parameters and variables are 
expressed in SI units and in particular are based on 
the SI units of: length, metre (m) ; mass, kilogramme 
(kg) ; time, second (s) ; electric current, ampere (A); 
amount of substance (mol, M). SI unit prefixes are 
also used, in particular k (10°), m (10°), u (10°), n 
(10°), p 10°”). 


Derived units are combinations of the SI units and 
include those for : voltage (V, = kg m° s* A”) ; resis- 
tance (Q = V.A”) ; conductance (S = Q") ; force 
(Newton, N = kg.m.s”) ; frequency (Hz, s`’). 


When the meaning is clear some non-SI units, but 
with derivation from SI units, are used; these include 
gram (g), minute (min), hour (hr). 


Some non-SI units that do not have a precise defini- 
tion are also used on occasion when their inclusion 
harmonises with conventional use: these include litre 
(l, approximating to dm°) and cm.H20 as a unit of 
pressure. The term Osm refers to the effective num- 
ber of moles in a solution (per unit kg solvent) that 
exert an osmotic pressure. The term Da (Dalton) is a 
unit of molecular or atomic weight. 


Note that the molar unit of concentration (moles per 
dm’ solvent), is used throughout and is donated by 
the letter M. The non-standard form of concentration 
mol/L is avoided, as it has no meaning in the SI sys- 
tem of units (L is the SI unit symbol for electrical self 
inductance). 


Symbols for ions in solution, e.g. Ca**, Na+, etc, refer 
to the species that are presumed to take part in che- 
mical reactions. No assumptions are made about the 
activity coefficient of the species in solution. 


Symbols for metals, Ca, Na, etc, refer to chemical 
moieties and this makes no statement as to the sub- 
fraction that will take part in a biological process, eg 
Na-pump. 


When experimental data are given that use tech- 
niques to measure quantities that cannot measure 
exclusively the ionic sub-fraction, the name is either 
written in full, or the chemical symbol is quoted 
without any valence charge. 
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REFERENCES 


OUTLINE 


This chapter starts with an introduction and overview 
before going into details on the individual compo- 
nents involved in the neural control of the bladder. 
This is to set the scene in terms of the relationships 
(a) between the peripheral innervation, the lower uri- 
nary tract and the spinal cord, and (b) the spinal cord, 
the pontine micturition centre and other higher struc- 
tures in the CNS. This order reflects the overall 
layout of the material we have considered, and in 
both of these broad sections of the chapter there is 
reference to spinal cord injury. 


First the chapter deals with the peripheral innerva- 
tion and its relationships (anatomical, neurochemi- 
cal, physiological, pharmacological, developmental, 
pathophysiological) with the urothelium and smooth 
and skeletal muscle. The processes of filling and voi- 
ding are considered in sequence, as are the afferent 
and efferent pathways and reflex connections. There 
has been significant new information since the last 
Consultation in a number of fields: 


e the urothelium and its interactions with extrinsic 
nerves, and this area has received special atten- 
tion. 


° the role of mediators in the regulation of sensitivi- 
ty of different type of sensory receptors 


° the intramural plexuses, their relationships with 
smooth muscle, and intramural neural connections 


° the functional integration of afferent, efferent and 
intramural mechanisms, culminating in the 
“modular hypothesis’ 


° the effects of detrusor overactivity, bladder outlet 
obstruction, neuropathic change, ageing and 
inflammation 


The next section is concerned with the functional 
relationships between the lower urinary tract (LUT) 
and spinal cord, and some reference is also made to 
interactions involving gastrointestinal and reproduc- 
tive organs. The efferent pathways to the bladder and 
to the striated muscle sphincters and pelvic floor are 
considered, and the role of the spinal segments in 
mediating various reflexes and modulating afferent 
information are discussed. The importance of the 
monoaminergic pathways in these processes is given 
some prominence as these mechanisms are central to 
recent new therapies for stress incontinence. The 
anatomical and physiological basis of various clini- 
cal test of LUT function is included at this point. 
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There has been complete revision of the CNS section 
to allow for the important recent advances in PET 
scanning and functional magnetic resonance imaging 
that has had a major impact on our knowledge of the 
role of higher levels of the CNS on the regulation of 
the human LUT. These advances are laid out along- 
side the advances in animal neuroscience in this area. 


Finally there is a section on spinal cord injury which 
offers some explanations as to the behaviour of the 
human spinal cord that is disconnected from these 
higher areas of CNS control. Modern methodologies 
of testing LUT neurological functions are again in 
evidence. 


Neural Control 


J. MORRISON, 


L. BIRDER, M. CRAGGs, W. DE GROAT, J. DOWNIE, M. DRAKE, C. FOWLER, K. THOR 


INTRODUCTION 


This chapter relies heavily on the reports of the first 
and second consultations publication [1,2]. Some of 
this work has been remodeled, reviewed, updated 
and extended; and the focus changed to reflect the 
altered title so that aspects of neural control of the 
bladder are the main emphasis. In addition there is 
increased emphasis on the study of the physiology 
and pathophysiology of humans. The focus of this 
report is predominantly on biological factors that 
contribute to the control of the normal and overacti- 
ve bladder in humans and in animal models. This 
report attempts to make an integrated approach, loo- 
king at all the tissues involved, and the interactions 
between them: knowledge of the urothelium and its 
interaction with afferent nerves and the mediators 
involved have increased rapidly, and an extended 
section is devoted to this topic. It will be seen that the 
properties of smooth muscle and urothelium affect 
afferent and efferent neurones in the bladder wall, 
and the viability of these tissues affects reflex res- 
ponses and sensation. New information is available 
on the ganglia present in the human bladder wall and 
paraurethral tissue, and on interstitial cells that have 
been found beneath the urothelium and around the 
smooth muscle bundles in the urethra and bladder. 


The application of functional brain imaging methods 
to investigate bladder function is now being used in 
several different laboratiories worldwide, and this is 
providing insight into human central nervous system 
control of the bladder. It is appropriate that those 
results should be considered in the section on central 
control. At the same time we have summarised and 
updated the previous material on neuroscience and 
linked it with cell biology and genetics in an attempt 
to produce a wider view against which the plasticity 
of cellular components of the lower urinary tract and 
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its innervation can be considered, particularly in 
relation to pathological disturbances. 


Throughout this section we have considered patho- 
physiological conditions which may affect the com- 
ponent under discussion and explain what is known 
about the disordered function which may contribute 
to detrusor overactivity. 


LEVELS OF EVIDENCE 


This book attempts to use Levels of Evidence throu- 
ghout. The Oxford Centre for Evidence Based Medi- 
cine has laid down guidelines that apply to Levels of 
Therapeutic Interventions and Grades of Recom- 
mendations to patients; the existence of dispute 
regarding each major conclusion should be docu- 
mented. However this advice does not really apply to 
the basic sciences, where randomised controlled 
trials are not a common format of investigation, and 
acute studies with internal controls are more com- 
mon. 


Within this chapter we intend to be selective and 
report scientific evidence that has appropriate 
controls and achieves statistical significance. Other 
categories of evidence, e.g. uncontrolled studies, 
inadequate statistical support, anecdotal information, 
hypothesis or speculation will be referred to as such. 


Of some importance in this field are species diffe- 
rences, and efforts have been made to make it very 
clear when each new topic is introduced in which 
species the observation was made with special 
emphasis as to the extent comparable data exists for 
humans. 


In this report, we intend to indicate whether the 
conclusions are based on (A) peer-reviewed papers 
in reputable journals (B) evidence in book chapters 
or reviews, and (C) Abstracts: abstracts will only be 
mentioned if they are refer to a systematic study with 
good Statistical methodology. 


A. OVERVIEW OF THE 
NEURAL CONTROL OF 
BLADDER STORAGE AND 
VOIDING 


As indicated in Figure 1, the lower urinary tract is 
innervated by three sets of peripheral nerves: (1) pel- 
vic parasympathetic nerves, which arise at the sacral 
level of the spinal cord, excite the bladder, and, in 
animals, relax the urethra, (2) lumbar sympathetic 
nerves, which inhibit the bladder body and excite the 
bladder base and urethra in animals, (3) pudendal 
nerves, which excite the external urethral sphincter 
and associated mechanisms in the pelvic floor [3-8]. 
These nerves contain afferent (sensory) axons as 
well as efferent pathways (Table 1, Figure 1). 


Normal micturition is controlled by neural circuits 
in the spinal cord and brain that coordinate the acti- 
vity of visceral smooth muscle in the urinary bladder 
and urethra with activity of striated muscle in the 
urethral sphincter [1,2,4-8 9,10]. The principal reflex 
components of these switching circuits are listed in 
Table 1 and illustrated in Figure 3. The circuite des- 
cribed have been worked out in animal models, and 
there may be some doubt as to whether the sympa- 
thetic component during filling and storage, and the 
ganglionic inhibition are present in humans. 
(Figures 2 and 3) 


These circuits act as on-off switches to shift the 
lower urinary tract between two modes of operation: 
storage and elimination. In infants these switching 
mechanisms function purely in a reflex manner to 
produce involuntary voiding; however, in adults 
urine storage and release are subject to voluntary 
control as a result of connections between the fore- 
brain and brainstem. Thus, the neural control of the 
urinary tract is distinct from that of most other visce- 
ral organs such as the heart, blood vessels and the 
intestine that are regulated exclusively by involunta- 
ry (autonomic) reflex mechanisms. Although there 
are some similarities between the control of the uri- 
nary tract and of the lower gastrointestinal tract, 
there are major differences in the mechanisms that 
give rise to urinary and faecal continence. Neverthe- 
less for both systems, the regulation of striated and 
smooth muscle sphincters is dependent on afferent 
input and an ability conferred by higher levels of the 
central nervous system to postpone elimination, until 
the process is socially acceptable. 
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The reflex circuitry utilised by the micurition reflex 
in the adult includes motor nerves innervating the 
bladder via parasympathetic pre-ganglionic neurones 
originating in the sacral parasympathetic nucleus 
(SPN), and somatic motoneurones innervating the 
external urinary sphincter (EUS) which appear to 
have reciprocal activity compared with SPN efferent 
neurones. These neurones exist within the sacral 
cord of humans and cats, and in the lumbo-sacral 
cord of some other species. 


Within the spinal cord, afferent neurones from the 
bladder and other segmentally innervated structures 
synapse on interneurones that mediate either local 
segmental connections with the motor pathways, or 
send their axons to the brain (Fig.4). These ascen- 
ding neurones connect with structures in the brains- 
tem, including the pons and periaqueductal grey mat- 
ter of the midbrain to execute certain reflex func- 
tions, and with higher centres of the brain to media- 
te the conscious perception of sensations arising 
from the lower urinary tract or lower bowel. A centre 
of particular importance for micturition, but not for 
defaecation, resides in the pons, the pontine micturi- 
tion centre (PMC). This is an important centre for 
integration and is also the origin of descending axons 
that communicate with the SPN and with the soma- 
tic motoneurones. 


Higher brain centres are critical to delay voiding 
until it is socially convenient, a process achieved by 
inhibitory influences of the PMC arising from the 
prefrontal cortex, anterior cingulate gyrus and hypo- 
thalamus. The sensory information required on 
which to base behavioural decisions depends on 
conscious perception of the degree of bladder full- 
ness. In the infant, these higher pathways are not yet 
functional, but social control of the bladder is gained 
as these connections within the brain develop over 
the course of childhood. These central pathways are 
not essential for the micturition reflex, but influence 
it and modulate its excitability as well as providing 
conscious perception of the bladder. They arise in the 
hypothalamus and within the forebrain, including the 
frontal cortex and cingulate gyrus (Fig 5). Figure 6 
summarises the possible connections between the 
forebrain and brainstem. 


I. FILLING 


Intravesical pressure measurements during bladder 
filling in both humans and animals reveal low and 


Table 1. The afferents and efferent pathways and the central organisation for reflexes concerned with urine storage and for 


voiding. 
Afferent Pathway Efferent Pathway Central Pathway 
Urine storage 
Low level vesical afferent 1. External sphincter contraction (somatic nerves) Spinal reflexes 
activity (pelvic nerve) 2. Internal sphincter contraction (sympathetic nerves) 

3. Detrusor inhibition (sympathetic nerves) 

4. Ganglionic inhibition (sympathetic nerves) 

5. Sacral parasympathetic outflow inactive 


Micturition 
High level vesical afferent 
activity (pelvic nerve) 


. Inhibition of external sphincter activity Spinobulbospinal 
. Inhibition of sympathetic outflow Reflexes 

. Activation of parasympathetic outflow to the bladder 

. Activation of parasympathetic outflow to the urethra Spinal Reflex 
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Figure 1 . Diagram showing the sympathetic, parasympathetic and somatic innervation of the urogenital tract of the male cat. 
Sympathetic preganglionic pathways emerge from the lumbar spinal cord and pass to the sympathetic chain ganglia (SCG) 
and then via the inferior splanchnic nerves (ISN) to the inferior mesenteric ganglia (IMG). Preganglionic and postganglionic 
sympathetic axons then travel in the hypogastric nerve (HGN) to the pelvic plexus and the urogenital organs. Parasympathe- 
tic preganglionic axons which originate in the sacral spinal cord pass in the pelvic nerve to ganglion cells in the pelvic plexus 
and to distal ganglia in the organs. Sacral somatic pathways are contained in the pudendal nerve, which provides an inner- 
vation to the penis, the ischiocavernosus (IC), bulbocavernosus (BC) and external urethral sphincter (EUS) muscles. The 
pudendal and pelvic nerves also receive postganglionic axons from the caudal sympathetic chain ganglia. These three sets of 
nerves contain afferent axons from the lumbosacral dorsal root ganglia. Abbreviations: ureter (U), prostate gland (PG), vas 


deferens (VD). 
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ELIMINATION SWITCH 


Figure 2. Diagram illustrating the anatomy of the 
lower urinary tract and the switchlike function of the 
micturition reflex pathway. During urine storage, a 
low level of afferent activity activates efferent input to 
the urethral sphincter. A high level of afferent activity 
induced by bladder distention activates the switching 
circuit in the central nervous system (CNS), producing 
firing in the efferent pathways to the bladder, inhibi- 
tion of the efferent outflow to the sphincter, and urine 


elimination. 

A: storage reflexes B: voiding reflexes 
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Figure 3. Diagram showing neural circuits controlling continence and micturition. (A) Urine storage reflexes. During the sto- 
rage of urine, distention of the bladder produces low level vesical afferent firing, which in turn stimulates (1) the sympathetic 
outflow to the bladder outlet (base and urethra) and (2) pudendal outflow to the external urethral sphincter. These responses 
occur by spinal reflex pathways and represent «guarding reflexes», which promote continence. Sympathetic firing also inhi- 
bits detrusor muscle and modulates transmission in bladder ganglia. A region in the rostral pons (the pontine storage center 
or «L» region) increases external urethral sphincter activity. (B) Voinding reflexes. During elimination of urine, intense blad- 
der afferent firing activates spinobulbospinal reflex pathways passing through the pontine micturition center, which stimula- 
te the parasympathetic outflow to the bladder and internal sphincter smooth muscle and inhibit the sympathetic and pudendal 
outflow to the urethral outlet. Ascending afferent input from the spinal cord may pass through relay neurons in the periaque- 
ductal gray (PAG) before reaching the pontine micturition center. 
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Figure 4. Combined cystometrograms and sphincter elec- 
BLADDER FILLING } tromyograms (EMG) comparing reflex voiding responses 

in an infant (A) and in a paraplegic patient (C) with a 

O voluntary voiding response in an adult (B). The abscissa 
in all records represents bladder volume in milliliters and 

0 100 200 300 the ordinates represent bladder pressure in cm H30 and 
electrical activity of the EMG recording. On the left side of 
each trace the arrows indicate the start of a slow infusion 
of fluid into the bladder (bladder filling). Vertical dashed 
lines indicate the start of sphincter relaxation which pre- 
cedes by a few seconds the bladder contraction in A and B. 
START In part B note that a voluntary cessation of voiding (stop) 
is associated with an initial increase in sphincter EMG fol- 


VOLUNTARY VOID 


] lowed by a reciprocal relaxation of the bladder. A resump- 


! tion of voiding is again associated with sphincter relaxa- 
0 100 200 300 tion and a delayed increase in bladder pressure. On the 
other hand, in the paraplegic patient (C) the reciprocal 
relationship between bladder and sphincter is abolished. 
During bladder filling, transient uninhibited bladder 
contractions occur in association with sphincter activity. 
Further filling leads to more prolonged and simultaneous 
contractions of the bladder and sphincter (bladder-sphinc- 
ter dyssynergia). 
Loss of the reciprocal relationship between bladder and 
sphincter in paraplegic patients interferes with bladder 


0 100 emptying. 


PARAPLEGIC 


REFLEX VOID 


BLADDER-SPHINCTER 


BLADDER FILLING DYSSYNERGIA 


A Bladder full vs empty B Micturition vs full bladder 


Figure 5. These images were created using MRIcro software (www.mricro.com ) based on the co-ordinates given in published 
papers (Blok et al, 1997, Blok et al, 1998, Nour et al., 2000, Athwal 2001, Matsuura et al., 2002) (A) showing sites of activa- 
tion when the condition of an empty bladder was compared with bladder filling and (B) the condition of a full bladder was com- 
pared with activation during micturition (Blok et al, 1997, Blok et al, 1998). Courtesy of Dr Rajesh Kavia. 
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Figure 6. Diagram of the possible connections between various forebrain and brainstem structures involved in the control of 
the bladder and sphincters in humans. The diagram is adapted from Jones et al (2003)(Jones et al, 2003) and based on work 
form other groups (Blok et al, 1998, Jones, Kulkarni and Derbyshire, 2003, Holstege, 1987, Holstege et al, 1985, Vilensky and 
Van Hoesen, 1981, An et al, 1998, Ongur et al, 1998, Dietrichs and Haines, 2002, Critchley et al, 2003) 


relatively constant bladder pressures when bladder 
volume is below the threshold for inducing voiding 
(Fig. 4). The accommodation of the bladder to 
increasing volumes of urine is dependent on the 
intrinsic properties of the vesical smooth muscle and 
the quiesence of the excitatory parasympathetic effe- 
rent pathway, and in some species the involvement 
of sympathetic nerves, and inhibitory parasympathe- 
tic pathways [4,5 6]. In addition in some species 
urine storage is also facilitated by sympathetic 
reflexes that mediate an inhibition of bladder activi- 
ty, closure of the bladder neck and contraction of the 
proximal part of the urethra. During bladder filling 
the activity of the sphincter electromyogram (EMG) 
also increases (Fig. 4) reflecting an increase in effe- 
rent firing in the pudendal nerve and an increase in 
outlet resistance which contributes to the maintanen- 
ce of urinary continence. Motoneurones of the exter- 
nal urethral sphincter (EUS) are located in a region 
of the sacral ventral horn in or adjacent to the 
nucleus of Onuf, just medial to the motoneurones of 
the hindlimb and lateral to those of the trunk and 
axial musculature. 
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II. VOIDING 


In health the micturition pathway is switched on five 
to seven times per day, transiently arresting the tonic 
contraction of the pelvic floor necessary for urinary 
continence. The storage phase of the urinary bladder 
can be switched to the voiding phase either involun- 
tarily (reflexly) or voluntarily (Fig 7). The former is 
readily demonstrated in the human infant or in the 
anesthetized animal when the volume of urine 
exceeds the micturition threshold. At this point 
increased afferent firing from tension receptors in the 
bladder reverses the pattern of efferent outflow, pro- 
ducing firing in the sacral parasympathetic pathways 
and inhibition of sympathetic and somatic pathways. 
The expulsion phase consists of an initial relaxation 
of the urethral sphincter (Fig 4) followed in a few 
seconds by a contraction of the bladder, an increase 
in bladder pressure and the flow of urine. Relaxation 
of the urethral smooth muscle is mediated in some 
animal species by activation of a parasympathetic 
pathway to the urethra that triggers the release of 


nitric oxide, an inhibitory transmitter [11 12] and by 
removal of adrenergic and somatic cholinergic exci- 
tatory inputs to the urethra. Secondary reflexes elici- 
ted by flow of urine through the urethra facilitate 
bladder emptying [4,6,13]. These reflexes require the 
integrative action of neuronal populations at various 
levels of the neuraxis. Neural structures responsible 
for micturition and urinary continence are located in 
the rostral brainstem in all species studied including 
man. These have a modulating effect on other 
reflexes such as those mediating excitatory outflow 
to the sphincters and sympathetic inhibitory outflow 
to the bladder which are organized at the spinal level 
(Fig 3A). The parasympathetic outflow to the detru- 
sor has a more complicated central organization 
involving spinal and spino-bulbo-spinal pathways 
(Fig 3B). 


Interruption of the descending motor fibers from the 
pons to the sacral cord, for example in a transected 
spinal cord, abolishes normal micturition and after 
about 6 weeks in man, results in reflex incontinence 
with detrusor-sphincter dyssynergia. The duration of 
spinal shock differs considerable between different 
species. Such lesions can cause disruption of the 
voluntary control of micturition causing the re-emer- 
gence of reflex micturition, resulting in detrusor ove- 
ractivity and incontinence (Fig. 7) [4-7]. Because of 
the complexity of the central nervous control of the 
lower urinary tract, incontinence can occur as a 
result of a variety of neurological disorders as well as 
changes in the peripheral innervation and smooth 
and skeletal muscle components. Patients with brain 
lesions rostral to the pons do not show detrusor- 
sphincter dyssynergia. However, these patients may 
suffer from urge incontinence, i.e. detrusor overacti- 
vity and an inability to delay voiding at an appro- 
priate place and time. 


B. SENSOR AND TRANSDU- 
CER FUNCTIONS OF THE 
UROTHELIUM 


The urinary bladder lumen is lined with a highly spe- 
cialized tissue described as transitional epithelium 
composed of at least three layers [6,14,15]. These 
consist of an innermost basal cell layer attached to a 
basement membrane, an intermediate layer consis- 
ting of larger cells (containing cytoplasmic vesicles) 
and a superficial apical layer consisting of large 
hexagonal cells (umbrella cells) having an asymme- 
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Figure 7. Influence of postnatal maturation and pathology 
on voiding function. In infants, voiding is initiated and 
coordinated by reflex circuits. In older children and adults 
after maturation of central neural pathways voiding is 
controlled voluntarily by neural circuitry located in higher 
centers in the brain. A defect in neural maturation (red 
arrow) can allow involuntary voiding to persist in adults. 
Diseases, neural injury or aging can disrupt the central 
neural pathways mediating voluntary control of micturition 
and lead to the reemergence of primitive reflex mechanisms 
that were present in the infant or that appear as the result 
of synaptic remodeling and the formation of new reflex cir- 
cuitry. The goal of therapy is to reverse pathology-induced 
involuntary micturition and to reestablish normal volunta- 
ry control of voiding. 


tric membrane [16]. Changes in umbrella cell surfa- 
ce area during bladder filling (due to increased 
fusion of intracellular vesicles with the cell membra- 
ne) allow the bladder to expand its epithelial surface 
area as urine accumulates [17]. It has been suggested 
that voiding triggers endocytosis in the umbrella 
cells, which restores the surface area [18]. 


I. ALTERATIONS IN UROTHELIAL 
BARRIER/ CELL-CELL 
SIGNALING MECHANISMS 


The bladder urothelium functions as an effective bar- 
rier with a low permeability to H20, urea, ammonia 
and H+ [19-23]. Though the urothelium maintains a 
tight barrier to ion and solute flux, factors such as tis- 
sue pH, mechanical or chemical trauma, or bacterial 
infection can modulate this barrier function of the 
epithelium [16] This loss of epithelial integrity follo- 
wing inflammation or injury could result in passage 
of toxic and irritating urinary constituents through 
the epithelium, thereby leading to changes in proper- 
ties of sensory pathways. For example, alterations in 
bladder epithelium have been demonstrated in cats 


with an interstitial cystitis — like condition (feline 
interstitial cystitis, FIC) [24-28], a syndrome charac- 
terized by urinary urgency, frequency and bladder 
pain upon filling, an innocuous stimulus. Disruption 
of epithelial integrity during inflammation or in IC 
may be due to release of a number substances such 
as antiproliferative factor (APF), which inhibits the 
proliferation of bladder epithelial cells and may 
adversely affect barrier function [29,30]. Alterations 
in release of these mediators/transmitters from the 
urothelium (“transducer function”) may have an 
influence on both urothelial integrity, as well as cell- 
cell signaling. Inflammation, injury or FIC, all of 
which increase endogenously generated levels of 
mediators such as nitric oxide (NO) as well as increa- 
se expression of inducible NOS (iNOS), increase per- 
meability to water/urea in addition to producing ultra- 
structural changes in the apical layer [24,31]. Injury 
or inflammation also can lead to increased release of 
stress hormones (adrenal steroids and norepinephri- 
ne) which can induce a breakdown of the blood-urine 
barrier by disruption of the tight junctions followed 
by detachment and desquamation of viable urothelial 
cells. [31,32] Recent evidence has shown that acute 
injury (spinal cord transection) alters urothelial bar- 
rier function (ultrastructural changes accompanied by 
increased permeability). [33] These effects can be 
blocked by pretreatment with a ganglionic blocker, 
suggesting that either increased sympathetic efferent 
outflow, and/or increased circulating catecholamines 
in acute injury/inflammation may lead to urothelial 
dysfunction. Thus, loss of epithelial integrity follo- 
wing inflammation/injury could result in passage of 
toxic and irritating urinary constituents through the 
epithelium thereby leading to changes in properties of 
sensory pathways. 


Moreover, injury or inflammation may also alter the 
response of urothelial cells to nociceptive/non-noci- 
ceptive stimuli. This sensitization is triggered in part 
by extracellular inflammatory mediators (ATP, NO, 
NGF, histamine, serotonin, adenosine, PGE?) relea- 
sed by sensory neurons as well as non-neuronal cells 
(urothelial cells, fibroblasts, mast cells) in the envi- 
ronment. An important component of this inflamma- 
tory response is ATP release from various cell types, 
which can initiate painful sensations by exciting 
purinergic (P2X) receptors on sensory fibers. [34] 
Recently it has been shown that ATP can potentiate 
the response of vanilloids (by lowering the threshold 
for protons, capsaicin and heat) in a PKC dependent 
manner [35]. This represents a novel mechanism 
through which the large amounts of ATP released 
from damaged/sensitized cells in response to inju- 
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ry/inflammation might trigger the sensation of pain. 
This has clinical significance, as ATP release from 
urothelial cells during bladder distention is signifi- 
cantly augmented in both animal models and in 
patients with interstitial cystitis (IC) [27.36,37]. 
Thus, alterations in ATP (or other transmitter) relea- 
se could have profound impact on bladder nerves, 
urothelial cells, myofibroblasts as well as detrusor 
smooth muscle to cause detrusor overactivity. In 
addition, it has been demonstrated that inflammation 
or injury increase endogenous nerve growth factor 
(NGF) in the target organ, and NGF may be the link 
between tissue damage and hyperalgesic responses. 
Evidence in the FIC cat has demonstrated that both 
urothelium and smooth muscle express significantly 
larger amounts of NGF as compared to normal cat 
bladder [38]. NGF, acting through PKC mediated 
phosphorylation, can regulate the expression or acti- 
vity of certain ion channels (eg., TRPV1) and may 
contribute to inflammation or injury induced hyper- 
sensitivity [39]. Thus, these studies also suggest that 
the most effective site for therapeutic intervention 
may not only be the cell surface receptors but also 
the intracellular second messengers. 


IL THE POLYMODAL CHARACTER 
OF UROTHELIAL CELLS: 
DETECTORS MECHANICAL/ 
THERMAL/ CHEMICAL STIMULI 


The urothelium may also play a role in intercellular 
signaling in the LUT. Urothelial cells and sensory 
neurons exhibit common properties including 
expression of ion channels / receptors (“sensor mole- 
cules”) associated with nociceptors or nociceptive 
functions (TRPV1; TRPV2; bradykinin; purinergic 
P2X) [40-42] as well as muscarinic [43], SP (NK1) 
[44] and protease-activated receptors or PAR 1,2,3 
and 4 [45]. In addition, their involvement in the 
release of chemical mediators (NO, ATP; ACh; SP; 
PG) (“transducer” function) suggests that urothelial 
cells exhibit specialized sensory and signaling pro- 
perties that could allow them to engage in reciprocal 
communication with neighboring urothelial cells as 
well as nerves in the bladder wall. Examples of che- 
mical and mechanical stimuli and the associated 
receptors/channels in urothelium, as well as in sen- 
sory neurons, are depicted in Table 2. 


For example, TRPV1, an ion channel protein expres- 
sed by nociceptive primary afferent neurons is acti- 
vated by vanilloid compounds, acid (pH <6) and heat 


Table 2 . The table shows a comparison of the properties of urothelial cells and of sensory neurones innervating the bladder to 
a variety of stimuli. For each stimulus(left), the receptor mechanism which mediates the response is indicated, and it can be 
seen that there is a considerable similarity between the mediators and receptors that influence these two types of cell. 


Sensitivity/ Conduction Normal Stimulus Peptides Inflammatory P2X3 agonist 
Threshold Velocity Mediators 
Low Threshold Mainly A delta Distension Peptides are Sensitization Increased firing rate 
(finely myelinated) and Contraction relatively sparse 
High Threshold Mainly C Distension; Many peptides Sensitization Increased firing 
(unmyelinated) Some also respond rate, lower 
to contraction threshold 
Silent (including Mainly C Insensitive to Many Peptides Appearance of | Appearance of 
Nociceptive) (unmyelinated) Distension Mechano- Mechano- 
unless inflammed sensitivity sensitivity 


Figure 8. TRPV1 expression in urothelial cells of the urinary bladder from the rat. Confocal images of bladder urothelium in 
bladder whole mounts stained for TRPV1 (cy3, red) and cytokeratin 17 (FITC, green), a marker for basal urothelium. Diffu- 
se cytoplasmic pattern of TRPV1 staining can be seen in both the apical (left panel) and underlying urothelial layers (nuclei 
are unstained). Right, enlarged image of basal urothelial cells expressing TRPV1 (cy3, red) and cytokeratin (FITC, green). 
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(>43°C). Recent data demonstrating a TRPV1 recep- 
tor in urothelial cells sensitive to capsaicin and pro- 
tons, suggest that TRPV1 and other sensor molecules 
in non-neuronal cells may have a role in sensory 
mechanisms in the urinary bladder (Figure 8) [41] In 
addition, these epithelial cells may express ion chan- 
nels similar to stretch activated (mechanosensitive) 
channels in nervous tissue and these channels may 
play a role in mechanotransduction in the lower uri- 
nary tract (LUT) . The epithelial sodium channel 
(ENaC) has been implicated in several processes 
including transduction of mechanical and nocicepti- 
ve stimuli [46]. TRPV4 is a nonselective cation 
channel that is sensitive to extracellular osmolarity 
that has been recently found to be highly expressed 
in urothelial cells [47]. TRPV4 belongs to a family 
of ion channels that also include the recently cloned 
vanilloid receptor (TRPV1) and the vanilloid recep- 
tor-like protein (TRPV2). Osmotic stress, which acti- 
vates TRPV4, releases more ATP from FIC cat uro- 
thelial cells as compared to normal. [36]. Mechano- 
sensitive release of ATP from the urothelium has a 
number of consequences, such as activation of P2X 
or P2Y receptors on bladder nerves, or promotion of 
autocrine activation of P2Y receptors on urothelial 
cells. TRP channels (TRPV1) and P2X purinoceptors 
(P2X2 or P2X3) may play a role in mechanotrans- 
duction, as studies have shown that TRPV1 as well 
as P2X2 or P2X3 null mice exhibit significant defi- 
cits in stretch-evoked bladder responses [48]. These 
data indicate that urothelial cells display a number of 
properties similar to neurons (nociceptors/mechano- 
receptors) and illustrate that both types of cells use a 
diversity of signal-transduction mechanisms to 
detect physiological stimuli. 


HI. THE UROTHELIAL-NEURAL 
INTERFACE 


The urothelium may be actively engaged in commu- 
nicating with bladder nerves, urothelial cells, smoo- 
th muscle or even cells of the immune and inflam- 
matory systems. A number of studies have shown 
that afferent axons are located at the base and in 
close proximity to basal urothelial cells. [40,49] Uro- 
thelial cells can also release a variety of products, 
such as ATP, prostaglandins and nitric oxide, which 
can alter excitability of bladder nerves. In turn, noci- 
ceptor activation releases a number of factors, such 
as substance P that can activate urothelial cells [50]. 
This type of bidirectional chemical arrangement sug- 
gests these cells may be targets for transmitter relea- 
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se from bladder nerves or that chemicals released by 
urothelial cells may alter afferent excitability (figure 
9). In support of this idea is evidence that ATP (relea- 
sed from urothelial cells during stretch) can activate 
a population of subepithelial bladder afferents 
expressing P2X3 receptors [51] Moreover, P2X3 
deficient mice exhibit a urinary bladder hypore- 
flexia, suggesting that this receptor and neural-epi- 
thelial interactions are essential for normal bladder 
function [52]. Thus, it is possible that activation of 
bladder nerves and urothelial cells can modulate 
bladder function directly or indirectly via the release 
of chemical factors in the urothelial layer. This asso- 
ciation of epithelial cells with underlying afferent 
nerves is not unique to the bladder, as a similar rela- 
tionship exists between hair cells of the inner ear and 
auditory fibers [53] as well as epithelial taste cells 
which are in contact with afferent fibers of the gus- 
tatory pathway [54]. These and other studies support 
the view that bladder urothelium serves a sensory 
role via expression of a number of sensor molecules 
and release of transmitters (NO, ATP; PG; ACh). 
(Figure 9) 


Figure 9. Hypothetical model depicting possible interac- 
tions between bladder afferents, urothelial cells (UTC) and 
smooth muscle (SM). Stimulation of receptor/channels on 
UTC can release mediators and target bladder nerves; UTC 
may be targets for transmetters released from nerves or 
smooth muscle. UTC can be activated by either autocrine 
(ie. autoregulation) or paracrine (release from nearby 
nerves or SM) mechanisms. 


Recently a layer of cells that have characteristics of 
myofibroblasts has been described that lie in the sub- 
urothelial space and make close contact with nerves, 
that have characteristics of myofibroblasts [55,56]. 
These cells stain intensively for vimentin and the gap 
junction protein connexin [43] and furthermore gap 
junctions can be observed under the electron micro- 
scope. The latter observation implies that these cells 


can form a functional syncytium. These cells can be 
isolated from the surrounding tissue and can respond 
to ATP by generating a transient increase of intracel- 
lular Ca2+ and generate spontaneous depolarizations 
[57]. ATP binds to P2Y receptors to initiate these res- 
ponses [58] as they can be mimicked by ADP and 
UTP, and thus represents a separate mechanism to 
the P2X3 activation of afferents. The rise of intracel- 
lular Ca2+ initiates a Ca2+-activated Cl- current, that 
reverses at about —25 mV and thus is inward, and 
hence depolarizing, at the resting potential of about 
—60 mV [58]. Thus exposure to ATP will secondarily 
generate depolarization that could propagate propa- 
gate through the network forming an intermediate 
stage in sensations of bladder filling. ATP released 
from the urothelium would activate these cells to 
generate a feed-forward action on afferents, or a 
feed-back action on the urothelium. Either way they 
have the capacity to modulate bladder sensations. 
The hypothesis is given added interest by the fact 
that many nerve fibres terminate on these cells [59], 
thus providing a means to modulate the sensitivity of 
the bladder filling sensations. Understanding the 
mechanisms contributing to and maintaining these 
types of urothelial cell-cell interactions may provide 
important insight into development of novel targets 
for clinical management of a number of bladder 
disorders. 


C. PERIPHERAL NERVES 
THAT INNERVATE THE 
LOWER URINARY TRACT 


L AFFERENT NEURONES 


1. PROPERTIES OF BLADDER AFFERENT 
NEURONS. 


Afferent axons in the pelvic, hypogastric and puden- 
dal nerves transmit information from the lower uri- 
nary tract to the lumbosacral spinal cord [60, 61, 4] 
and studies in several species including cats, rats and 
mice have shown some similarities in properties. 


The most sensitive afferents are excited by a physio- 
logical increase in volume and by detrusor contrac- 
tions: it is believed that these low threshold afferents 
have small myelinated axons, are A-delta fibres 
(which are larger in diameter and conduct action 


377 


potentials more rapidly than C-fibres) and that their 
endings are located in the detrusor smooth muscle. 
They have been called ‘in series tension receptors’ 
[62] because they are excited by bladder wall tension 
caused either by distension or by contraction, and 
neurones with this range of conduction velocities are 
less likely to contain peptides. These small myelina- 
ted afferents are involved in two processes: (a) sen- 
sing bladder volume, and (b) reinforcing reflex func- 
tion by monitoring the contractile state of the detru- 
sor. In particular these afferents which form the most 
sensitive distension receptors, are most probably res- 
ponsible for the sensation of fullness, and mediate 
the normal micturition reflex that involves a spino- 
bulbosinal pathway that passes through the brains- 
tem. 


The unmyelinated afferents contain peptides and 
most appear to terminate within the lamina propria 
and within the transitional epithelium itself. Many of 
these afferents discharge within the higher range of 
physiological bladder volumes, and are not usually 
sensitive to detrusor contraction, possibly because 
only the former causes stretch of the urinary epithe- 
lium. The C-fibres in the urothelium and lamina pro- 
pria contain peptides such as substance P and CGRP, 
which is a characteristic of one subgroup of afferent 
C-fibres. These and other C-fibre afferents may 
mediate the spinal C-fibre micturition reflex seen 
following cord transection in the cat [5]. It is not 
clear whether they also contribute to normal voiding. 
However in the rat, C-fibre afferents control the mic- 
turition reflex in anaesthetised animals. These high 
threshold units respond to a range of intravesical 
pressures that overlap with the sensitivity of the low 
threshold units, so that these together cover the spec- 
trum of pressures and volumes seen physiologically, 
and these may contribute to spinal automatic mictu- 
rition mediated by the sacral cord. 


A third group of unmyelinated bladder afferent axons 
does not respond to normal distending volumes but 
only become active during chemical irritation of the 
bladder, including high osmolality and high potas- 
sium solutions and during inflammation, when they 
behave like the high volume sensing C-fibres. They 
are usually called ‘silent afferents’ (meaning that the 
last group do not respond to normal distensions, but 
can become mechanosensitive in inflamed or over- 
distended tissues). Thus it would be unwise to infer 
function simply on the basis of conduction velocity. 
This group of afferents also appears to be sensitive to 
ATP. 


Ultrastructural studies of nerves in the human blad- 


der have found only unmyelinated nerves in the uro- 
thelial and immediate suburothelial layer, the first 
small myelinated nerves appearing only close to the 
smooth muscle layers [56]. Whether or not the subu- 
rothelial nerves become myelinated as they pass 
towards the serosal surface cannot be ascertained 
from this study but it would be inadvisable to make 
deductions about the relative number of C and A 
delta fibres in the human based on these observations 
(Table 3). 


Table 3 : Properties of bladder afferents 


Stimuli Urothelium Sensory Neurones 

ATP P2X/P2Y P2X/P2Y 

Capsaicin TRPV1 TRPV1 

Heat TRPV1; TRPV2; | TRPV1; TRPV2; TRPV4 
TRPV4 

Cold TRPM8; TRPAI1 | TRPM8; TRPA1 

H* TRPV1 TRPV1; ASIC; DRASIC 

Resinofertoxin | TRPV1 TRPV1 

Osmolality in part TRPV4 in part TRPV4 

Substance P NK1; NK2 NK1; NK2; NK3 

CGRP CGRP CGRP 

Bradykinin B1;B2 B1;B2 


2. UROTHELIAL AFFERENTS 


Reference has already been made to the presence of 
CGRP-containing afferent endings that branch 
beneath and within the lamina propria, and within 
the urothelium itself. These axon collaterals can 
release neurotransmitters on to the various tissues in 
the lining of the bladder, including blood vessels, 
smooth muscle, urothelium, connective tissue cells, 
mast cells and other neurones. In addition there is 
evidence in the human bladder that intramural neu- 
rones receive axonal contacts from axon collaterals 
that contain the peptides characteristic of primary 
afferents (see the section on ganglia, and on integra- 
tive physiology). 


The plexus of afferent nerves is thickest in the neck 
of the bladder and in the initial portion of the urethra, 
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and it became progressively less dense in the adja- 
cent regions. It does not extend beyond the equato- 
rial region, and therefore the lamina propria of the 
cranial region of the bladder had no afferent axons. 
In contrast, the afferent innervation of the muscula- 
ture is more diffuse, and appears uniform throughout 
the bladder. CGRP-immunofluorescence in urothe- 
lial afferent axons is enhanced in the surviving axons 
5 days after contralateral denervation, a change 
which may be an early sign of regeneration of these 
axons [63]. In the human bladder, CGRP together 
with Substance P and NKA occur only infrequently 
in nerves in the muscle but are moderately frequent 
in the suburothelial layer. Also in the human there 
appears to be another population of CGRP-contai- 
ning fibres that co-localize with NPY and galanin 
and some of these synapse on intramural ganglia 
within the bladder [64-67]. There is also recent evi- 
dence that nerves cross the basal lamina and enter the 
basal layers of the human urothelium [68]. (Figure 
10) 


Figure 10. Naked axonal varicosities containing both CV 
and DCV were occasionally observed to penetrate the epi- 
thelial basal lamina to lie between the basal processes of 
the epithelial cells. (from Wiseman et al, 2002) 


3. SENSITIVITY OF AFFERENT ENDINGS 


The term afferent sensitivity refers to the gain of the 
afferent signal, i.e. the number of impulses that are 
fired by an afferent ending at any level of distension. 
Sensitizing mediators are able to increase the size of 
the sensory signal (the frequency of impulse traffic) 
at a given level of distension, so the sensations that 
occur at a particular rate of firing in an afferent occur 
at lower bladder volumes if the afferent endings have 
been sensitized (see Figure 11). 


Afferent Discharge - NORMAL 


The sensitivity of afferent endings may be influenced 
by the release of mediators from different cell types, 
including possibly the urothelium, myofibroblasts, 
nerve endings, smooth muscle, mast cells and other 
connective tissue cells. It is likely that many or all of 
these can release ATP, and some may release other 
mediators including nitric oxide, tachykinins (Sub- 
stance P, Neurokinin A, Neurokinin B), growth fac- 
tors (Nerve Growth Factor [NGF], Brain Derived 
Neurotrophic Factor [BDNF] and others) and other 
endogenous mediators such as nociceptin. The simi- 
larity of the properties of the urothelial cells and the 
C-fibre afferents suggests that the most likely 
contender for a sensory cell may be a urothelial cell, 
but it is clear that the afferent endings themselves 
respond to a variety of stimuli, and that surrounding 
cells may simply enhance the gain of the transducer. 
The following paragraphs refer to some of the 
mediators that can sensitize bladder afferents. 


Correlation of Afferent Discharge with the Cystometrogram 


INFLAMMATION 


ATP,NGF, NKA 


Volume 


Sensation at lower volume¥ olume 
SENSITIZATION 


Figure 11. Correlation of afferent discharge with the cys- 
tometrogram. Left: Diagram of afferent discharge at diffe- 
rent volumes for (A) A-delta fibres, and (B) mechanosensi- 
tive C-fibres. Right: Diagram showing the increase res- 
ponses when the afferent endings are sensitized by inflam- 
mation or by administration of sensitizing agents such as 
ATP, Nerve Growth Factor, or Neurokinin A. In addition 
to the increased discharge rates in the A-delta and C-fibres, 
a new population of ‘Silent C-fibres’ is recruited into acti- 
vity. Note that the afferent discharge at point X is the same 
in both diagrams, but the effect of sensitization is that the 
sensory message occurs at a lower volume, throughout the 
full range of activities. 


4. ROLE OF ATP AND P2X3 RECEPTORS 


Recent studies of mice have shown the P2X2/3 
receptor, is present in small sensory neurones inner- 


a C-fibres 
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vating the bladder, and that the effects of bladder dis- 
tension on these sensory endings is markedly atte- 
nuated if the gene for the P2X3 receptor is deleted. 
Knockout mice that do not express this receptor 
exhibit a marked urinary bladder hyporeflexia, cha- 
racterized by decreased voiding frequency and 
increased bladder capacity, but normal bladder pres- 
sures [69,70]. In addition, they have reduced pain- 
related behaviour in response to injection of ATP or 
formalin, and lose the rapidly desensitizing ATP- 
induced currents in their dorsal root ganglion neu- 
rons; they also have a reduction in the sustained 
ATP-induced currents in nodose ganglion neurons. 
Immunohistochemical studies localize P2X3 to 
nerve fibres innervating the urinary bladder of wild- 
type mice, and show that loss of P2X3 does not alter 
sensory neuron innervation density. Thus, P2X3 is 
critical for peripheral afferent pathways controlling 
urinary bladder volume reflexes, which take place at 
physiological volumes and pressures. Antagonists to 
P2X3 may therefore have therapeutic potential in the 
treatment of disorders of urine storage and voiding 
such as overactive bladder. 


All groups of bladder afferents (low and high thre- 
shold as well as ‘silent’ afferents) appear to be sensi- 
tive to the release of ATP from the urothelium or 
other cells. In the last few years, the sensitivity of 
bladder afferents to ATP and mechanical stimuli have 
been studied intensively in the rat and mouse using 
protocols designed to avoid sensitization of the affe- 
rents [71-74]. In the rat, 90% of bladder afferent neu- 
rons gave persistent electrical responses to the P2X 
agonist o—B-methylene ATP that were inhibited by 
the P2X antagonist 2’,3’-O-trinitrophenyl-ATP 
(TNP-ATP) which suggests that pelvic nerve affe- 
rents from the rat bladder express predominantly 
P2X(2/3) heteromeric receptors. In the mouse, Rong 
et al [73] found that the majority of the low threshold 
and nearly all the high threshold receptors were sen- 
sitized by o—B—methylene ATP, i.e. there was a 
reduction in the threshold and an increased peak acti- 
vity during distensions. In addition some of the 
‘silent’ afferents became mechanosensitive. The 
absence of sensitization in P2X3 knockout mice indi- 
cated that the responses were mediated by the P2X3 
receptor. 


5. ROLE OF NITRIC OXIDE 


Nitric oxide (NO) is an important mediator that can 
be released from urothelium and from adjacent neu- 
rones. The detrusor however is not very sensitive to 
nitric oxide in contrast to the outflow region where it 


effectively relaxes the urethral smooth muscle, sug- 
gesting an involvement of nitric oxide in the decrea- 
se in urethral pressure at the start of micturition [75]. 


NO may be involved in the control of afferent sensi- 
tivity, and we now know that NO may increase the 
activity of capsaicin-sensitive nerves within the 
bladder wall after spinal cord injury [76]. Basal 
release of nitric oxide has not been detected in the 
urothelium of the normal cat; however it is released 
in cats with feline interstitial cystitis [77], and from 
normal cats after the addition of agonists. Nitric 
oxide release from neurones depends on the enzyme 
nitric oxide synthase (NOS) and increased expres- 
sion of neuronal NOS in bladder afferent and spinal 
neurones occurs following cord injury [78], and in 
bladder afferents following chronic bladder irritation 
with cyclophosphamide. There is also evidence that 
nitric oxide can inhibit the function of primary affe- 
rent neurons [79,80]. This inhibitory effect may 
occur in the normal bladder because intravesical 
administration of a solution of oxyhemoglobin, a 
nitric oxide scavenger, induced bladder overactivity 
in the conscious rat [81]. The effect of oxyhemoglo- 
bin was reduced by pretreatment with ZD6169, a 
drug that suppresses capsaicin-sensitive bladder affe- 
rents, suggesting that oxyhemoglobin enhances affe- 
rent excitability. 


Knockout mice that do not have neuronal NOS 
appear to have normal function in the lower urinary 
tract [82], and knockout animals that do not have 
inducible NOS do not show major abnormalities. 
However, the latter appear to need iNOS in the res- 
ponse to urinary obstruction [83]. 


6. TACHYKININS: SUBSTANCE P, NEUROKININ 
A AND NEUROKININ B 


The tachykinins are a group of neuropeptides that 
includes substance P and neurokinin A (which are 
produced by the same gene), and neurokinin B. They 
are found in small diameter afferent neurones, parti- 
cularly within the C-fibre population, and may be 
released, along with other peptides, by afferent 
endings when these become active, e.g. during the 
axon reflex in skin. A similar event occurs in the 
bladder and is associated with the phenomenon of 
neurogenic inflammation. These peptides cause 
vasodilatation and an increase in capillary permeabi- 
lity, and are algesic agents. 


In addition some tachykinins can sensitize sensory 
nerve endings. This view is based on (a) autoradio- 
graphic studies that show the disappearance of NK-2 
receptors in the lamina propria in capsaicin-treated 
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rats that are deficient in sensory nerves [84], (b) on 
studies in which afferents or dorsal root ganglia can 
be made hypersensitive using a NKA- analogue and 
other intravesical chemical stimuli such as high [K+] 
and high osmolality [85-88], and (c) the demonstra- 
tion that the development of hypersensitivity to a 
number of sensitizing agents including high [K+] can 
be blocked by an NK-2 receptor antagonist [89 90]. 
More recently it has been shown that rat dorsal root 
ganglion neurones are excited by NK2 agonists, but 
are inhibited by NK-3 agonists [91]. This NK2 action 
is on L- and N-type Ca2+ channels, whereas the NK- 
3 action is only on the L-type channels. Both of these 
effects are blocked by inhibition of protein kinase C. 


7. ROLE OF VANILLOID (TRPV1) AND 
OPIATE RECEPTOR-LIKE (ORL1/OP4) 
RECEPTORS 


Mention has already been made of the actions of cap- 
saicin on the urothelium and nerves. The release of 
NO and the increase in intracellular Ca2+ induced by 
capsaicin are blocked by the TRPV1 antagonist cap- 
sazepine. Several groups have searched for endoge- 
nous ligands for the TRPV1 receptors, and ananda- 
mide, palmitoylethanolamide and nociceptin are 
three compounds that deserve a mention, although 
much more work needs to be done to elucidate their 
exact roles. 


Anandamide and palmitoylethanolamide (PEA) 
are endogenous cannabinoids (acting on CB-1 and 
CB-2 receptors respectively) that also are agonists of 
TRPV1 receptors [92,93] and may act on peripheral 
perivascular sensory terminals in a manner that is 
antagonised by the capsaicin antagonist capsezepine. 
These agents can also cause the release of CGRP and 
Substance P by increasing intracellular Ca2+, and 
have other actions, such as activation of G-proteins 
[94]. Both anandamide and PEA have been found to 
attenuate bladder hyper-reflexia induced by intra- 
vesical NGF [95-97]. 


The TRPV1 (capsaicin) receptor is a cation channel 
expressed by nociceptive neurones and can also be 
activated by protons or temperature greater than 43 
degrees C [98,99]. Within the bladder, it may be that 
it is activated naturally by low pH, but such changes 
(e.g. in metabolic acidosis) are not usually associated 
with bladder pain. The expression of the TRPV1 
receptor in sensory neurones is regulated by Nerve 
Growth Factor (NGF). Stimulation of the TRPV1 
receptor with capsaicin causes the release of CGRP 
[100]. 

Nociceptin/orphanin FQ, another endogenous 


ligand that binds with the opioid receptor-like 1 
receptor (ORL1 receptor, now also known as the 4th 
category of opioid receptors, OP4) has been shown 
to have naloxone resistant inhibitory effects on the 
micturition reflex. These actions are mediated at 
several sites including the capsaicin sensitive nerves 
in the bladder, and a central supraspinal site [101]. 
Nociceptin produced a long-lasting protection 
against capsaicin-induced desensitization of TRPV1 
in afferent nerves, such that a chemoceptive micturi- 
tion reflex could be repeatedly evoked by topical 
capsaicin in nociceptin-pretreated rats. This is in 
sharp contrast to the effects of nociceptin on the local 
response to capsaicin which corresponds to the relea- 
se of peptides from capsaicin-sensitive afferent neu- 
rons. Topical application of nociceptin onto the blad- 
der serosa evokes a tachykinin-mediated contraction 
[101]. These results suggest that the afferent and 
‘efferent’ functions of capsaicin-sensitive primary 
afferent neurons in the rat bladder are differentiated 
by nociceptin, and that nociceptin has a significant 
action on afferent sensitivity. 


In humans nociceptin elicits a strong acute inhibito- 
ry effect on the micturition reflex in patients with a 
neurogenic bladder [102]. This was in contrast to the 
placebo, and led to the conclusion that nociceptin 
and other orphan peptide receptor agonists may be 
useful in future as drugs for the treatment of neuro- 
genic urinary incontinence. 


Local adminsitration of kappa-opioid receptor ago- 
nists by intra-arterial injection attenuated the res- 
ponses of pelvic nerve afferents from the bladder to 
high pressure distension of the urinary bladder [103]. 
These agonists had essentially the same effects whe- 
ther the bladder was inflammed or not. The conclu- 
sion was that the ability of kappa opioid agonists to 
attenuate the responses of afferents to large bladder 
distensions indicated a potential use for peripherally 
acting kappa opioid receptor agonists in the control 
of urinary bladder pain. 


8. ROLE OF NEUROTROPHINS 


Nerve Growth Factor (NGF; neurotrophin-1), the 
first of a group of growth factors called neurotro- 
phins, is produced in larger quantities in humans 
with detrusor overactivity [104], interstitial cystitis 
and bladder cancer [105], in rats with inflammed 
bladders [106], spinal cord injury or chemically 
induced cystitis [107] or bladder outlet obstruction 
[108], in diabetic rats [109] and a number of other 
states. This protein is known to sensitize myelinated 
and unmyelinated afferents from the bladder 
[110,111] and it is involved in the production of 
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referred pain in bladder inflammation [112] (see 
Figure 12). It also appears to stimulate the expres- 
sion of the vanilloid receptor TRPV1 [100]. 


Brain Derived Neurotrophic Factor (BDNF) 
levels in the urinary bladder and some other epithe- 
lia are higher than those found in the brain or skin 
[113]. In situ hybridization experiments showed that 
BDNF mRNA was made by visceral epithelial cells, 
in several types of smooth muscle, and in neurons of 
the myenteric plexus. However the receptors from 
BDNF (trkB and p75 [NTR]) were not present on the 
urothelium but were present in neurons of the per- 
ipheral nervous system. Hence it is thought that in 
the bladder the neurotrophin is produced by the uro- 
thelium and can act on the nerves. The mRNAs for 
NGF, BDNF and neurotrophin-3 all increase within 
2 hours of bladder inflammation in the rat, and this 
increase expression may contribute to sensory and 
reflex hyperactivity [106]. 


NGF and TTX-resistant Na Channels Sensitiza- 
tion of afferents appears to be an important mecha- 
nism that leads to reflex hyperexcitability, and a 
number of studies have linked the tetrodotoxin 
(TTX) -resistant sodium channel, sometimes known 
as Nav1.8 to this process. A number of sensitizing 
agents including NGF are know to induce increased 
expression of this membrane channel; this appears to 
be sufficient to change the properties of afferents so 
as to lower the threshold for firing of bladder (lower 
volume threshold for voiding) and induce sponta- 
neous and burst firing (overactive contractions, 
urgency) [110]. 


Spinal cord injury 
TTX-S I, 
Slow l4 4 


Inflammation 
TTX-R I,,,4 
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Sodium 
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Figure 12. Following inflammation and cystitis a rise in 
TTX-R Na currents is measured in bladder DRG. After spi- 
nal cord injury or in SHR increased TTX-S Na currents is 
seen. A reduction in slow inward delayed rectifier K cur- 
rents may reduce hyperpolarization and cause increased 
neuronal excitability. Thus, elevated NGF may act to 
influence a subunit exression which affects the excitability 
of neurons. This excitability may be manifested in a varie- 
ty of ways such as a reduction in threshold, spontaneous or 
burst firing of afferents. Such an increase in afferent exci- 
tability could lead to a reduction in volume threshold for 
micturition in OAB conditions. (from 2001) 


TTX-resistant Na channels (Nav 1.8 and Nav 1.9) 
have been found in SP/CGRP immunoreactive small 
DRG giving rise to C-fibers supplying the bladder 
[114,115] ; these also express the trkA receptor, 
which binds NGF and is necessary for its action. 
Plasticity of TTX-sensitive and TTX-resistant Na+ 
channels (Nav 1.8 and Nav 1.9) occurs in these neu- 
rones after spinal cord injury, and a decreased 
expression of Nav 1.8 channel immunoreactivity and 
a small increase in Nav 1.9 channel immunoreactivi- 
ty in bladder DRG neurons can be observed 
[116,117]. 


The dependence of the sensitization of these afferent 
neurones and the occurrence of overactivity on NGF 
and its actions on the Nav 1.8 channels has been 
shown in experiments using immunoneutralisation 
of NGF or antisense oligonucleotide treatment to 
reduce the expression of these channels in sensory 
neurons [114,118]. 


In clinical studies the local anaesthetic lidocaine and 
the the oral Na channel blocker, mexiletine, which 
operate by reducing excitability in sensitized neu- 
rones have been used to treat urge incontinence and 
hyper-reflexic conditions [119-124] with variable 
degrees of success. 


IL. PERIPHERAL GANGLIA 


The section below concentrates on papers published 
since the 2nd International Consultation on Inconti- 
nence and some topics covered in less detail the- 
rein.The peripheral ganglia within the pelvis convey 
the autonomic innervation to the lower urinary tract 
and reproductive organs, along with a substantial 
part of the extrinsic motor innervation of the lower 
bowel [125]. There is considerable heterogeneity in 
organization and neurochemistry of pelvic ganglion 
cells and their spinal inputs in different species. 
Large mammals, including humans, have a plexus of 
interconnected pelvic and intramural ganglia, contai- 
ning cytologically complex multidendritic neurons. 
They are mixed autonomic ganglia, containing both 
sympathetic and parasympathetic neurons that recei- 
ve synaptic inputs from preganglionic neurons loca- 
ted in the lumbar and sacral spinal cord, respective- 
ly. Within the pelvic plexus there is topographical 
representation of the pelvic organs. In the female 
dog, neurons supplying different pelvic organs are 
located in separate ganglia, which possess a distinc- 
tive composition of neurone types and different pre- 
ganglionic supply [126]. Neurons retrogradely label- 
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led from the urinary bladder mainly occur in ganglia 
located at the vesico-ureteric junction. They compri- 
se catecholaminergic calbindin neurons and noncate- 
cholaminergic neurons containing calbindin or NOS, 
with relatively sparse pericellular varicose nerve 
fibres. The guinea pig is intermediate in complexity, 
with separate posterior and anterior plexuses inner- 
vating different pelvic organs. In the rat and mouse, 
the pelvic plexus consists of the major pelvic ganglia 
(MPG) and a number of small accessory ganglia. In 
the rat there are two major pelvic ganglia and small 
accessory ganglia, with less cytological complexity 
and almost no intramural ganglia. A recent study des- 
cribed the structural and chemical properties of pel- 
vic ganglion cells and their axonal projections in 
male mice [127]. The major pelvic ganglia are loca- 
ted close to the dorsal surface of the prostate gland. 
Their main inputs are the pelvic nerves, and the 
hypogastric nerve from the inferior mesenteric gan- 
glion. The main outputs are the penile (cavernous) 
nerve, and fine bundles of axons, some containing 
ganglion cells, supplying the urogenital organs. Cel- 
lular subtypes are apparent within the major pelvic 
ganglion (Table 4). Tyrosine hydroxylase (TH) is 
expressed by one-third of neurons, almost all co- 
expressing dopamine beta hydroxylase (DBH). 
Numerous TH axons are present in the hypogastric 
nerve, but very few in the pelvic nerve, supporting a 
primarily sympathetic origin. Non-neuronal cells 
containing TH are also present, resembling small, 
intensely fluorescent (SIF) cells observed in many 
other autonomic ganglia [127]. Neurons immunos- 
tained for choline acetyl transferase (ChAT) have a 
complementary distribution to noradrenenergic neu- 
rons. About half of the cholinergic ganglion cells 
contain VIP, distributed throughout most of the gan- 
glion, with a cluster near the origin of the penile 
nerve [127]. Neurones with NPY are numerous and 
apparently randomly distributed throughout the gan- 
glion, with marked variation between mouse strains. 
All noradrenergic neurons contain NPY, but many 
NPY neurons are not noradrenergic. Many of the 
cholinergic NPY neurons also contain VIP. ChAT is 
seen in varicose axon terminals closely associated 
with ganglion neurons. Neither NPY nor VIP are pre- 
sent in preganglionic terminals, except for a small 
number of individual neurones. The latter may arise 
from viscerofugal neurons in the myenteric plexus of 
the lower bowel [128]. 


The bladder wall itself contains intramural ganglia, 
and small clusters of autonomic ganglion cells are 
present in the adventitial connective tissue and 


among the detrusor muscle bundles. There is species 
variation in the extent of intramural innervation of 
the bladder; ganglia are present in many species such 
as the guinea pig [129], while the rat bladder 
contains the post-synaptic innervation alone [130]. 
The ganglia are found throughout the bladder wall 
and vary considerably in size [64,131]. They show 
immunoreactivity to vasoactive intestinal polypepti- 
de (VIP), nitric oxide synthase (NOS), neuropeptide 
Y (NPY) and galanin (Gal) in varying amounts. 
However, they do not contain enkephalin (ENK), 
substance P (SP), calcitonin gene-related peptide 
(CGRP) or somatostatin (Som) [65], suggesting that 
cell bodies of sensory neurones are not located in the 
intramural ganglia. Postganglionic sympathetic 
nerves, identified with antibodies to TH and NPY, 
also synapse on these neurones. 


Autonomic ganglia are also found in the vicinity of 
the bladder neck, trigone, proximal urethra and pros- 
tate. They receive noradrenergic and cholinergic 
excitatory innervation and non-cholinergic, non- 
adrenergic inhibitory innervation [132]. Histochemi- 
cal and immuno-histochemical examination of the 
ganglia and nerves again show a heterogeneous 
population. In the proximal female urethra, virtually 
all of the NOS immunoreactive cells also contain the 
carbon monoxide-synthesising enzyme, haem-oxy- 
genase- (HO-) 2, but of the HO-2 positive cells, 25% 
did not show NOS immunoreactivity [133]. Synergic 
co-ordination of bladder and urethra is required for 
normal voiding, for which the fundamental role of 
supraspinal mechanisms is well recognized. One 
study suggests that synergic lower urinary tract func- 
tion may be a feature of the peripheral innervation 
independent of CNS co-ordination. In the female 


minipig, pre-ganglionic pelvic nerve stimulation 
reproducibly evokes a pressure increase in the blad- 
der and a pressure decrease in the urethra [134]. This 
observation was taken to indicate one of two possible 
anatomical facets of the organisation of the periphe- 
ral innervation: 


a) motorneurones to the bladder and the urethra are 
separate; the urethral motorneurones are inhibito- 
ry and have lower thresholds than bladder motor- 
neurones, 


b)postganglionic motorneurones send branches 
which supply both the bladder and the urethra. 
Thus, the synergic behaviour of the lower urinary 
tract depends on release of different neuromuscu- 
lar transmitters from branches of the same motor- 
neurone. This is circumstantially supported by the 
observed co-localisation of acetylcholine- and 
nitric oxide-related enzymes [135] (Table 4). 


Little information is available on the subunit compo- 
sition of the nicotinic receptors within the pelvic 
plexus and the intramural ganglia of the bladder. The 
clinical condition megacystis-microcolon-intestinal- 
hypoperistalsis syndrome (MMHIS) [136] could 
give some guidance, as patients have reduced or no 
alpha-3 nicotinic receptor subunit [137]. Selective 
gene knockout mice lacking the alpha-3 nicotinic 
receptor subunit alone or the beta-2 and beta-4 subu- 
nits in combination [138], develop severe bladder 
distension soon after birth, and later overflow incon- 
tinence. The detrusor muscle in these animals 
contracts in response to field stimulation or muscari- 
nic agonists, but not nicotinic agonists [139], indica- 
ting the potential importance of alpha-3, beta-2, and 
beta-4 nicotinic receptor components in control of 


Table 4. Comparison of chemical classes of pelvic neurons in two mouse strains (Wanigasekara, Kepper et al. 2003). 


Quackenbush-Swiss (n =4) 


C57BL/6 (n =2) 


Peptide Mean +/-SE (%) Range Mean +/- SE Range 
TH (total) 31 4+/- 3 23-26 34 4+/- 4 3 0-37 
NPY (total) 93 +/- 1 88-92 67 +/- 7 60-73 
VIP (total) 5 5 +/-4 47-64 43 +/- 3 40-45 
TH/NPY 31 +/-3 23-36 33 +/- 3 30-37 
TH/VIP <1 0-0.2 <1 0-0.3 
TH/- 0 0 <1 0-0.3 
NPY/VIP 50 +/- 4 43-60 24 +/- 6 18-30 
NPY/- 13 +/- 4 9-24 18 +/- 1 18-19 
VIP/- 5+/-1 4-6 25 +/- 2 22-27 
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voiding, but not their functional location. Nicotinic 
receptors have been identified on intramural nerve 
cell bodies within the bladder [139], but there are no 
reports suggesting that the detrusor muscle expresses 
any form of nicotinic receptor. In the isolated whole 
guinea pig bladder, exogenously applied nicotine has 
no detectable effect [140]. However, the nicotinic 
ligand lobeline enhances spontaneous activity at low 
concentrations. With higher concentrations, lobeline- 
evoked activity comprises phasic pressure changes 
whose frequency is dependent on the agonist concen- 
tration, and which are insensitive to atropine, tetro- 
dotoxin (TTX) and hexamethonium. In contrast to 
the effects of carbachol in the isolated guinea pig 
bladder, no tonic basal change in intravesical pressu- 
re is elicited by lobeline [140]. 


1. POSTGANGLIONIC EFFERENT INNERVATION 


The presence of different axon types in the bladder 
wall based on immunohistochemical criteria has 
been extensively documented. The majority of 
nerves running in the detrusor stain positively for 
acetylcholinesterase and for vesicular acetylcholine 
transferase (VAChT) [141,142] and are thought to be 
parasympathetic. Many also contain NPY and VIP, 
while some contain NOS or Gal. Putative postgan- 
glionic sympathetic fibres immunoreactive for TH or 
NPY are rare in the detrusor, although they are 
moderately frequent in the suburothelium [66]. In the 
human bladder, markers for sensory nerves (SP, 
CGRP and neurokinin A) occur infrequently in 
nerves running in the detrusor but are moderately 
frequent in the suburothelial layer [64-67]. In the 
mouse bladder, noradrenergic axons form a sparse 
supply in the trigone muscle, are quite rare in the 
detrusor muscle and are absent from the mucosa 
[127]. Cholinergic axons are prevalent in muscle and 
mucosa, with similar relative prevalences of co-loca- 
lised peptides in the two regions. In the muscle of the 
trigone, the most common axons also contain both 
VIP and NPY. In the detrusor muscle, the most com- 
mon axon type varied for the two strains studied. 
Noradrenergic/ NPY axons provide a dense supply to 
blood vessels, in common with the other pelvic 
organs. Many vessels also have a sparse supply of 
VIP axons [127]. Cholinergic nerves are also present 
in the suburothelium; most of them in addition 
contain NPY and some contain NOS [66]. Their 
function is uncertain, although in other organs they 
may be secretomotor [141]. 


Smooth muscle cells in the bladder are grouped into 
fascicles, several of which make up a muscle bundle. 
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They receive a dense innervation, which runs in line 
with the axis of the fascicle and is derived from coar- 
se nerve trunks in the connective tissue around the 
fascicles and bundles. This innervation mediates the 
widespread co-ordinated detrusor contraction 
accompanying voiding. The anatomical relationship 
between the preterminal innervation and the muscle 
fascicles has been described in a serial sectioning 
study in the human bladder [143]. The nerve supply 
is distributed by a series of dichotomous branchings, 
illustrated schematically in Figure 13. 


Figure 13. Muscle bundle nerve supply A A schematic 
representation of the midpoint of a muscle bundle, made 
up of 8 fascicles separated by connective tissue planes, with 
an interfascicular cleft between some of the fascicles pene- 
trating to the centre of the bundle. The peribundle nerve 
trunks are shown in green and the interfascicular ramifi- 
cations within the bundle are shown in orange. From the 
latter arise the preterminal and terminal intrafascicular 
innervation (not shown). 1= Longitudinal peribundle 
nerve trunk, 2= Circumferential peribundle nerve branch, 
3= Transverse interfascicular branch, entering bundle in a 
connective tissue cleft. 4= Axial interfascicular branch, 
source of the intrafascicular terminal innervation. IFC = 
interfascicular cleft. Figure from (Drake et al., 2003a). 


Adjacent to the muscle bundles, 1 or 2 primary nerve 
trunks run parallel to the long axis of the bundle. 
These give rise to circumferential peribundle 
branches. Both the longitudinal and circumferential 
trunks give off transverse interfascicular branches, 
entering the bundle perpendicular to its long axis, 
approximately at the midpoint of the bundle. Within 
the bundle they give axial interfascicular branches 
running along the long axis within and closely adja- 
cent to individual fascicles, ending in the preterminal 
and terminal varicose intrafascicular axial innervation. 


Responses to stimulation of peripheral nerve trunks 
are complex. Direct electrical nerve stimulation 
(DENS) in the isolated whole guinea pig bladder eli- 
cits a frequency-dependent increase in intravesical 
pressure, increasing in amplitude up to 30 Hz fre- 
quency for short stimulus durations [140]. DENS 
using longer stimulus durations elicits somewhat 
complex responses Figure 14. 


At low frequency, the pressure response is phasic, 
the pressure fluctuations occurring at a lower fre- 
quency than the DENS frequency. Based on the pres- 
sure waveform and visual analysis of contraction 
activity in the bladder wall, each pressure fluctuation 
elicited by DENS is seemingly derived from summa- 
tion of several components [140]. Two distinctions 
must be drawn between these observations and those 
elicited by electrical field stimulation (EFS) in isola- 
ted muscle strips. Firstly, DENS responses are enti- 
rely inhibited by atropine, in contrast to EFS res- 
ponses in isolated muscle strips. Secondly, it is diffi- 
cult to establish incontrovertibly what is being sti- 
mulated. DENS presumably applies stimulation to a 
mixed population of pre- and post-ganglionic nerve 
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fibres, possibly with an antidromic component via 
afferent fibres. EFS aims primarily to act on post- 
ganglionic fibres, but could also affect sensory 
fibres, and there is a variable element of direct 
muscle stimulation. 


2. INTEGRATIVE PHYSIOLOGY 


The term ‘integrative physiology’ refers to whole 
organ/ tissue behaviour, in contrast to the study of 
components in isolation, such as individual cell 
types. While such projects are complex and may be 
largely qualitative, they are an essential part of 
understanding tissue properties, since it is often dif- 
ficult to anticipate interactions purely from observa- 
tions of components acting in isolation. 


a) Peripheral afferent; urothelium/ volume sensing 
organ hypothesis. This has been discussed in the 
sections on urothelium and afferents above. 


b) Peripheral autonomous activity 


Voiding requires generation of sufficient contractile 
force in the bladder wall to expel the contained urine. 
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Figure 14. The effects of prolonged direct electrical nerve stimulation on intravesical pressure in the isolated whole guinea 
pig bladder. A the entire pressure trace from a frequency-response experiment. Where indicated by the horizontal bars, the 
nerves to the bladder were stimulated at the frequencies shown. Ordinate, intravesical pressure; abscissa time in seconds. B, 
illustrates sections of the record in À on an expanded time scale. Nerve stimulation was applied in the period denoted by the 
filled circles. Note the phasic nature of the response. Figure from (Gillespie et al., 2003). 
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The ‘classical’ mechanism responsible is based on 
efferent excitation, relayed synaptically via nicotinic 
receptors in the peripheral ganglia, leading to local 
release of acetylcholine, directly eliciting smooth 
muscle contraction via postjunctional muscarinic 
receptors. Based on this model, the predicted respon- 
se of the isolated whole bladder on exposure to non- 
specific and M3-selective muscarinic agonists must 
be a generalised tonic detrusor contraction. Since the 
M3 receptor is expressed throughout the detrusor, the 
global increase in wall tension would be expected to 
make the shape of the bladder more spherical and 
substantially raise intravesical pressure. In fact the 
response of the whole organ, at least from the guinea 
pig [140,144] and rat [145] is regionalised; within 
the same bladder it is possible to see areas of shorte- 
ning as anticipated, but at the same time other areas 
maintain a constant length while others actually 
elongate, despite the presence of a contractile agonist 
[140]. These effects are dynamic, such that the blad- 
der is constantly in motion and changing shape, with 
commensurately complex phasic pressure fluctua- 
tions, with a baseline tonic component. Agonist 
exposure appears to elicit contraction by two diffe- 
rent mechanisms, comprising a component derived 
from direct stimulation of the muscle cell (‘classical’ 
efferent), and a separate component which is more 
phasic, responsible for the obvious pressure fluctua- 
tions. The latter ‘intrinsic’ mechanism may involve 
an intermediary cell type [140]. 


Preliminary studies using optical imaging methods 
and calcium-sensitive and voltage-sensitive dyes in 
whole bladder preparations from the neonatal rat 
have detected electrical activity moving in a co-ordi- 
nated manner from localised regions over the entire 
bladder [146]. In the neonatal rat, considerable acti- 
vity arises in the bladder wall, which is apparent only 
when inputs from the lumbosacral spinal cord are 
disrupted [147]. Selective spinal cord and root 
lesions indicate that intrinsic bladder activity of the 
neonatal rat is tonically inhibited by parasympathetic 
efferent outflow [147]. This path is additional to the 
predominant cholinergic preganglionic efferents 
mediating the main voiding reflexes. The functional 
difference in the two sets of cholinergic ventral root 
efferents may result from differing synaptic targets, 
since both are blocked by the nicotinic antagonist 
hexamethonium [147]. Thus, inhibitory efferents 
must synapse with noncholinergic inhibitory neurons 
in the major pelvic ganglia, in contrast to excitatory 
efferents synapsing with the cholinergic detrusor 
innervation. Spontaneous activity is not apparent in 
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bladder strips from neonatal rats [148], but subse- 
quently emerges, so that at one month, high-frequen- 
cy spontaneous contractions occur in conjunction 
with high-amplitude, low frequency contractions. 
Such activity is apparent in only 20% of bladder 
dome strips, but occurs in a higher proportion of 
strips taken from the bladder base. Several species 
show differences in contractile activity according to 
the region of the baldder from which the muscle strip 
is taken [149]. TTX does not affect the spontaneous 
activity of bladder strips, while atropine reduces the 
amplitude of spontaneous contractions, without 
influencing frequency (see Figure 15). Cholinergic 
agonists induce expression of the fast component of 
spontaneous activity in some strips that were quies- 
cent prior to agonist exposure, additionally altering 
the frequency of the slow component. A differential 
effect between the bladder base and the dome is 
apparent, depending on developmental age. Adult 
animals of several species also show autonomous 
activity when freed of central nervous input, inclu- 
ding the rat [145], guinea pig [140,144] and pig 
[150]. Autonomous activity has been studied in most 
detail in the guinea pig bladder, revealing a surpri- 
singly complex mix of micromotion phenomena, 
including localised microcontractions, micros- 
tretches and propagating waves [140,144]. 


The above findings indicate three likely components 
regulating detrusor contractility; 1. CNS efferent 
excitation, 2. CNS efferent inhibition, 3. Peripheral 
excitatory mechanisms. The existence of peripheral 
inhibitory mechanisms remains a fourth possibility. 
The role of peripheral excitatory mechanisms in the 
rodent neonate appears to be to subserve the effector 
mechanism of voiding induced by parental stimula- 
tion of the perineum, prior to establishment of matu- 
re control by the higher micturition centres 
[147,148]. On the other hand, elimination of this co- 
ordinated activity during postnatal development 
could be linked with the emergence of the storage 
functions of the mature bladder smooth muscle 
[148]. The physiological role of such activity in the 
adult is not known, but could include; 1. Optimisa- 
tion of the bladder wall configuration for volume 
contained, to ensure efficient voiding regardless of 
volume [151], 2. Stimulation of “in series’ receptors 
for signalling bladder volume [150], 3. A mechanis- 
tic component of accommodation during filling, a 
counterintuitive suggestion supported by the obser- 
vation that accommodation in the colon involves 
synchronous contraction and relaxation [152]. 


Autonomous activity in the bladder bears some 
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Figure 15. A spontaneous propagating wave of contraction over the surface of an isolated guinea pig bladder. A and B In this 
sequence, 4 regions of interest were identified (a-d). The displacements of identified pairs of carbon particles are illustrated in 
panel B. Vertical dotted lines are shown to indicate the delay in the initiation of the contraction in successive regions a-c. The 
oblique dotted line is drawn to demonstrate that the peak of each episode of shortening occurs later in regions a-c respective- 
ly. C shows superimposed records from different areas. (i) shows regions (a), (b) and (c) illustrating the progressive time delay 
in the initiation of shortening. (ii) superimposes traces from regions a) and (d). The stretch in (d), commensurate with the shor- 
tening in (a) is clearly seen. Panel D shows the intravesical pressure during the micromotion activity. Figure from (Drake et 


al., 2003b). 


resemblance to smooth muscle contractility in the 
gastrointestinal tract. The gut possesses both extrin- 
sic (sympathetic and parasympathetic) and intrinsic 
(enteric) innervation, the latter distinguished by the 
intramural location of the cell bodies. In addition, 
there are several subclasses of myofibroblasts, the 
interstitial cells of Cajal (ICCs). These structures 
interact in the generation of peristalsis, which serves 
to mix the luminal contents (unco-ordinated segmen- 
tation contractions) and move food boluses in the 
anal direction (co-ordinated propulsion contrac- 
tions). Purely enteric circuits play a major role in 
generation and co-ordination of these reflexes [153], 
since the sensory limb, interneurones and motorneu- 
rones are all contained within the gut wall, and 
remain active when the organ is isolated from extrin- 
sic autonomic input. The hardwiring of the enteric 
circuitry has been studied in several species. Sub- 
classes of enteric neurones can be identified on the 
basis of morphology, neurochemistry and connecti- 
vity [154]. Each differs in respect of their presynap- 
tic inputs, axon course and ganglionic contacts. 
Some subclasses of enteric neurones are polarised 
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[155], and target specific coding has also been iden- 
tified [156]. Several enteric circuits regulating 
muscle activity have been well characterised, while 
further enteric circuits have been proposed to media- 
te gastric accommodation. 


The above qualitative observations on autonomous 
bladder activity can be synthesised into a schematic 
model of the functional arrangement of the bladder 
wall as a modular structure, by reference to the bet- 
ter characterised mechanisms in the gut [151]. The 
modular hypothesis states that the detrusor is func- 
tionally arranged into circumscribed areas, each 
capable of contracting independently, similar to the 
gastrointestinal tract [157], or the skeletal muscle 
motor unit (Figure 16). 


Within each module, an integrative mechanism is 
proposed, globally termed the ‘myovesical plexus’, 
comprising a functional interaction between innerva- 
tion circuitry and interstitial cells akin to the myen- 
teric plexus of the gut. This summates inputs from 
various sources, both inhibitory and excitatory, with 
contraction of the muscle of the module occurring 
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Figure 16. Inputs to the detrusor module. The module is a circumscribed region of smooth muscle possibly controlled by an 
intramural ganglion. Within the ganglion is an integrative circuit (1), receiving inputs from some or all of; neighbouring 
modules (2), interstitial cells (3), afferent collaterals (4) and other pelvic organs (5). These summate to give a level of excita- 
tion, affecting the likelihood of contraction of the module. A module can thereby show autonomous activity, regardless of the 
primary sacral efferents (6). Figure from (Drake et al., 2001). 


when the balance of excitatory inputs exceeds inhi- 
bition. Possible inputs into the integrative mecha- 
nisms include; neighbouring modules, afferent colla- 
terals, other pelvic organs and interstitial cells (see 
below). In addition, the local hormonal and cytokine 
milieu may influence the regulatory mechanisms, or 
the responsiveness of the associated smooth muscle; 
for example, locally-released ATP [72], or prosta- 
glandins [158] and circulating testosterone [159]. 
Wider propagation of excitation through the bladder 
wall would also occur through the myovesical 
plexus, which could explain the transformation of 
localised micromotion activity into propagating 
contraction waves on increased physical (stretch) or 
pharmacological (muscarinic and nicotinic) stimula- 
tion [144,145]. 


The modular hypothesis is able to explain observa- 
tions of localised contractions in several species, viz 
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phasic shortening in a circumscribed part of the blad- 
der, while neighbouring areas remain unchanged in 
length or elongate. This has been reported in rat 
[145,160], guinea pig [145,160] and pig [150], with 
preliminary evidence supporting their occurrence in 
normal humans [161]. The bladder does have distinct 
functional zones (dome, trigone, bladder neck). Fur- 
thermore, voiding proceeds across an anatomically 
complex outlet, comprising several structures (blad- 
der neck, prostate, urethra and pelvic floor) which 
require integrated activity for effective function. Dif- 
fering functional properties of strips from separate 
regions of the bladder might be linked with the dif- 
ferent functions of the base (bladder neck closure 
and urine storage) and dome (urine elimination) 
[148]. The relevance of the modular hypothesis to 
detrusor overactivity and sensory urgency is discus- 
sed later. 


Ill. CLINICAL STUDIES AND 
ANIMAL MODELS OF CLINICAL 
CONDITIONS 


1. PERIPHERAL CHANGES IN DETRUSOR OVE- 
RACTIVITY 


Detrusor overactivity can arise in neuropathic condi- 
tions, secondary to bladder outlet obstruction or idio- 
pathically. Several observations on structual and 
functional properties of the bladder have been made 
in individuals with detrusor overactivity or in animal 
models: 


- Patchy denervation is present within the bladder 
wall, while sensory neurones and parasympathetic 
ganglion cells are enlarged 


- Exagerated spontaneous myogenic activity can be 
seen in isolated detrusor muscle strips, with 
increased incidence of fused tetanic contractions 


- Muscle strips also show altered responsiveness to 
nervous and pharmacological stimuli 


- Characteristic changes in smooth muscle ultra- 
structure have been described 


Smooth muscle strips dissected from the bladder in 
detrusor overactivity often show altered responses to 
nerve stimulation and to various agonists. For 
example, in obstructed unstable bladders there is 
reduced contractile response to intrinsic nerve stimu- 
lation, along with supersensitivity to muscarinic ago- 
nists and potassium solutions [162-165]. Among 
neuropathic conditions, spina bifida is associated 
with supersensitivity to cholinergic agonists and 
potassium solutions, but there is no change in the 
sensitivity to intrinsic nerve stimulation [166]. In 
spinal cord injury, there is no reduction in sensitivity 
to electrical field stimulation, but the maximum 
force generated by each milligram of bladder tissue 
is significantly reduced [66]. In idiopathic detrusor 
overactivity, bladder strips show supersensitivity to 
potassium, but not to muscarinic agonists, and there 
is a reduced contractile response to intrinsic nerve 
stimulation [167]. Where functional denervation is 
present, there appears to be an increase in sponta- 
neous contractile activity and presence of fused teta- 
nic contractions, a feature more typical of well-cou- 
pled smooth muscles [168,169]. A common ultra- 
structural feature of the overactive detrusor is the 
emergence of protrusion junctions and ultra-close 
abutments between the smooth muscle cells [170]. 
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Overall, the cells may be better coupled electrically 
in detrusor overactivity, perhaps allowing sponta- 
neous activity to propagate over a wider area. Blad- 
der biopsies from unstable detrusor shows a patchy 
denervation; some muscle bundles may be complete- 
ly denervated, whilst neighboring ones appear nor- 
mal and in other areas sparser innervation is also 
seen [66,166,167,171]. A similar pattern is seen in 
animal models [163,172]. Overall, these observa- 
tions suggest that response to loss of local innerva- 
tion by the smooth muscle cell may explain the alte- 
red behaviour of the bladder in detrusor overactivity 
[162,173]. 


2. BLADDER OUTLET OBSTRUCTION 


Bladder outlet obstruction is a recognised predispo- 
sing factor for detrusor overactivity, and exogenous- 
ly- induced partial bladder outlet obstruction is a 
common animal model for study of the condition. 
Studies in the rat have shown that the bladder 
becomes more sensitive to the inhibitory effects of 
atropine, resulting in an increased inhibition of 
nerve-mediated contraction [174]. Unlike several 
other models of DO, functional denervation was not 
apparent. Accordingly, these authors suggested that 
the cholinergic and purinergic components of neuro- 
muscular transmission can be modulated indepen- 
dently, and that outlet obstruction may cause prolife- 
ration of cholinergic nerve fibres [174]. 


In the peripheral modular model ([151], see above), 
any change causing a shift in the balance of excita- 
tion and inhibition towards excitation will predispo- 
se to contraction of the muscle within a module. If, 
in addition, some alteration in the bladder wall 
increases the likelihood of propagation of activity 
through the myovesical plexus, a larger part of the 
bladder wall will contract. From there it is logical to 
surmise that detrusor overactivity may result from 
exaggerated symptomatic expression of peripheral 
autonomous activity, arising without central control. 
Conversely, a shift in the balance of excitation and 
inhibition towards the latter will have therapeutic 
potential in detrusor overactivity. One study exami- 
ned the influence of partial bladder outlet obstruction 
on modular autonomous activity in the isolated 
whole rat bladder [145]. In sham operated controls, 
baseline contractile activity took the form of locali- 
sed microcontractions in a focus near the vesicoure- 
teric junction. In obstructed animals, multifocal 
microcontractions were seen in two to six areas of 
approximately two to four mm diameter. Small 
incremental increases in intravesical volume precipi- 


tated the onset of co-ordinated contraction waves. 
Subsequent increments significantly increased the 
frequency of contraction waves, but in a disorgani- 
sed manner which had little effect on the fluctuations 
apparent in the intravesical pressure trace. In 
contrast, volume increases apparently enhanced co- 
ordination of the intramural contraction waves in the 
obstructed bladders, so that contraction wave fre- 
quency fell with increasing volume and the associa- 
ted pressure fluctuations were more pronounced 
[145]. These observations appear to indicate that the 
changes in obstructive overactivity derive from a 
combination of increased propensity to localised 
muscle contraction, along with a tendency towards 
wider propagation of this activity (see Figure 17). 


Enhanced propagation of excitation might reflect 
enhanced transmission through the muscle itself, 
perhaps through gap junctions between muscle cells. 
Levels of the gap junction protein connexin-43 and 
its mRNA are low in the normal rat bladder, but they 
increase following partial urethral obstruction 
[175,176]. The contrasting contractile activity bet- 
ween the co-ordinated waves in the BOO bladders 
and the ‘chaotic’ activity of the normal adult mirrors 
developmental changes. In the neonatal rat, electrical 
activity moves in a co-ordinated manner over the 
entire bladder [146]. In contrast, chaotic activity ori- 
ginating at multiple sites is apparent in adult bladders 
[148]. Overall, several peripheral factors may deter- 
mine intravesical pressure, including the number and 
size of modules active in the bladder wall, their co- 
ordination and the overall intramural tension in the 
remainder of the bladder wall [145]. Similar changes 
could also underlie clinical sensory urgency [150], 
and studies in the human indicate changes in locali- 
sed contractile activity correspond with reported sen- 
sations [161] and chronic pelvic pain [177]. 


3. PERIPHERAL BLADDER CHANGES IN NEURO- 
PATHIC DISEASE 


Bladder decentralisation leads to widespread dege- 
neration of intrinsic axons and muscle cells. In the 
longer term, reversal of degeneration leads to restitu- 
tion of cholinergic axon terminals, increased adre- 
nergic and copeptidergic axons and muscle cell rege- 
neration. A recent ultrastructural study examined the 
human bladder in chronic lower or upper motor neu- 
rone disease [178]; most axon profiles had features 
of axonal degeneration, while 20% had features of 
regeneration (axoplasmic mitochondria and large 
dense cored vesicles, with or without increased neu- 
rotubules and neurofilaments) and 16% had normal 
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ultrastructural morphology. Axonal degeneration and 
regeneration coexisted in several biopsies. Axonal 
degeneration generally far exceeded muscle cell 
degeneration concomitantly observed in the same 
biopsies. Regeneration where observed was general- 
ly limited to small populations of axon profiles, and 
had features suggesting initial regeneration that sub- 
sequently regressed. The regressed form was domi- 
nant in meningomyelocele and spinal cord injury, 
and degenerated axons were much more numerous 
than normal axons in spinal cord problems. In 
contrast, axons in biopsies from people with upper 
motor neurone lesions had stable regenerated or nor- 
mal morphology. This distinction may confer the abi- 
lity to distinguish the nature of the neurological 
lesion based on peripheral bladder biopsy [178]. 


Partial denervation has been observed in several stu- 
dies into detrusor overactivity, typically with a ‘pat- 
chy’ distribution. The studies describing this have 
generally employed standard histological techniques, 
but one paper described a serial sectioning study eva- 
luating the pattern of denervation in consecutive sec- 
tions in the neuropathic bladder. This study establi- 
shed that patchy denervation is cross-sectionally 
consistent throughout the long axis of affected 
muscle bundles [143]. The major innervation deficit 
was at the level of the terminal intrafascicle innerva- 
tion. Despite the close proximity of innervated 
muscle, there was no obvious nerve sprouting into 
denervated areas (see Figure 18). 


The ability of the bladder to mount substantial pha- 
sic rises in pressure is retained in a large proportion 
of patients with neuropathic disease, indicating that 
widespread co-ordinated contraction can occur des- 
pite partial denervation. Putatively, several mecha- 
nisms could facilitate the co-ordinated participation 
of denervated areas in a global bladder contraction 
[143]; 1. if an ostensibly denervated fascicle receives 
any nerve supply at any point along its length, the 
innervation could trigger contraction synchronous 
with the rest of the bladder, with excitation propaga- 
ting myogenically in the denervated part of the 
muscle fascicle. 2. Contraction could be co-ordina- 
ted by some other excitable structure, for example 
smooth muscle cells or myofibroblasts. Some evi- 
dence in favour of the muscle cells is suggested by 
the observation that not all are longitudinally aligned 
within the muscle bundle, a small number deviating 
perpendicular to the axis and running between fas- 
cicles [143]. 3. purely physical stimuli, i.e. localised 
stretch, could mediate widespread contraction of the 
detrusor. 


Obstructed W" 
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Figure 17. Response to increasing intravesical volume in the isolated rat bladder. The upper panel shows micomotions during 
three incremental increases in intravesical volume in a rat bladder following a period of partial outlet obstruction (above) and 
a sham operated bladder (below). Stretch elicited propagating waves of contraction, which were assessed by measuring sepa- 
ration of points on the longitudinal and transverse axes of each preparation, as indicated on the photographs. Micromotion 
frequency was lower in the obstructed bladder, showing increased co-ordination and a fall in frequency with stretch, which 
contrasted with the sham-operated specimen. The lower panel shows intravesical pressure traces during stretch response expe- 
riments, in which each bladder received four rapid volume increments of 0.2ml. Both preparations showed increasing fre- 
quency of pressure fluctuations with filling, but only the obstructed bladder showed increased amplitude. long = longitudinal, 
trans = transverse. Figure from (Drake et al., 2003c). 
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Figure 18. Detrusor muscle bundle innervation. Images derived from a serial sectioning of a bundle from a control specimen 
(left) and a person with neurogenic detrusor overactivity (right). For each specimen, the 3 images provided represent; a) a low 
resolution image of the fascicle studied; b) a 3-D reconstruction of the local innervation, showing outlines of fascicles (purple), 
nerve trunks in interbundle connective tissue planes (green) and nerve fibres making close approach to muscle (yellow/oran- 
ge); c) a reconstruction in which the low resolution image is merged into the 3-D reconstruction image stack. 1= Longitudi- 
nal peribundle nerve trunk, 2= Circumferential peribundle nerve branch, 3= Transverse interfascicular branch, 4= Axial 
interfascicular branch, 5= Intrafascicular axial innervation (preterminal and terminal segments). Patchy denervation is clear- 
ly seen in the neuropathic specimen, which mainly affects the perterminal and terminal innervation. Figure from (Drake et 


al., 20034). 


Bladder outlet obstruction in rats causes hypertrophy 


of bladder afferent and efferent neurons !79,180_ 
Conversely, relief of obstruction is associated with 
the reduction of urinary frequency and reversal of 
these neural changes [181], except in those animals 
that fail to revert to a normal voiding pattern after 
relief of obstruction. The afferent plasticity involves 
nerve growth factor (NGF), the content of which is 
increased in obstructed bladders prior to the enlarge- 
ment of bladder neurons and the developmental of 
urinary frequency [181]. Blockade of NGF action 
prevents the neural plasticity and urinary frequency 
following obstruction. Mechanical stretch, denerva- 
tion and ischemia are all capable of inducing NGF. 
These findings suggest a cause and effect relation- 
ship between NGF-mediated changes in bladder 
afferents and an enhanced spinal micturition reflex 
and urinary frequency associated with obstruction. 


4. PERIPHERAL BLADDER CHANGES WITH 
AGEING 


Ageing studies are often difficult to interpret. Parti- 
cular care is needed not to confuse demonstration of 
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association with a causative role, i.e. the finding of a 
change in an ageing group should not lead to spu- 
rious assertion that the finding is responsible for cli- 
nical changes. Furthermore, the wide range of 
changes that occur can confound interpretation of 
findings. For example, ‘innervation density’ may 
appear to fall if simply assessed as a number of axon 
profiles per unit area, yet the number of axons for the 
muscle cell mass may actually be unchanged if there 
has been connective tissue infiltration. With these 
caveats in mind, it does appear that the ageing blad- 
der shows a reduced density of innervation[182], 
However, frequency-response curves for electrically 
evoked bladder contractions are similar in young and 
old rat bladders[183], indicating that the release of 
neurotransmitters from pre-synaptic nerve endings is 
not altered during ageing. An immunohistochemical 
survey of a group of young adult rats and an ageing 
group evaluated sensory neuropeptides in the rat 
bladder [184]. Pituitary adenylate cyclase activating 
polypeptide (PACAP) was present in numerous sub- 
urothelial varicosities. The lamina propria showed 
similar axons, but fewer in number. In the muscle 
layers, most of the smooth muscle bundles were 


innervated by axons containing PACAP. The density 
of these axons was higher in the base than in the rest 
of the bladder. The density of PACAP-containing 
nerves was lower in aged animals, while innervation 
density for SP, CGRP or VIP were unchanged. 
Accordingly, loss of PACAP has been put forward as 
a possible explanation for the observation that dis- 
tension-sensitive afferents are less able to monitor 
bladder volume in the aged rat[184]. In the aged rat 
there is a slight reduction in the density of NOS- 
immunoreactive nerves[185]. Some observations 
suggest a diminution in the sympathetic control of 
the urinary tract in aged rats [186]. 


5. INFLAMMATION OF THE BLADDER 


Inflammation results in neuroplasticity of the senso- 
ry nerves supplying the bladder [110]. Repeated 
inflammatory stimuli lead to enlargement of bladder 
dorsal root ganglion neurons [187]. Following che- 
mical or mechanical inflammation, increased expres- 
sion of nitric oxide synthase occurs in bladder affe- 
rent neurons [188]. Bladder overactivity induced by 
inflammation can be inhibited by a fusion protein 
that prevents interaction between NGF and its recep- 
tor [111]. Other substances including neurotrophins, 
prostaglandins, and tachykinins may also contribute 
to altered afferent excitability [189]. 


D. SPINAL CORD 


I. SPINAL PROJECTIONS OF 
LOWER URINARY TRACT 
PRIMARY AFFERENT NEURONS 


This section is concerned with the central projections 
of the primary afferent neurones. Axonal tracing 
experiments have been performed in many animal 
species [60,190-192] and have localized the segmen- 
tal distribution and spinal termination of afferent 
pathways in the pelvic, hypogastric and pudendal 
nerves. The primary afferent cell bodies of the pelvic 
and pudendal nerves are contained in lower lumbar 
and sacral dorsal root ganglia depending on species; 
whereas afferent innervation in the hypogastric 
arises in the rostral lumbar dorsal root ganglia. The 
central axons of the dorsal root ganglion neurons 
carry the sensory information from the lower urinary 
tract to second order neurons in the spinal cord. 
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Trans-ganglionic transport of axonal tracers has 
identified the spinal projections and terminal fields 
of visceral and somatic primary afferent neurons 
(Figure 19). The dorsal commissure (DCM), superfi- 
cial dorsal horn and sacral parasympathetic nucleus 
(SPN) all contain interneurones with rostral projec- 
tions that are activated during noxious [193,194] or 
non-noxious stimulation [195] of the rat bladder and 
the urethra. These neurones are the site of origin of 
ascending pathways that project to various structures 
in the brainstem via spinal pathways that include the 
dorso-lateral funiculus [196,197]. In humans spinal 
tractotomies for intractable pelvic pain provide the 
only insight available as to the organization of spinal 
pathways involved in bladder control in man [198]. 


Visceral afferent fibers of the pelvic [199] and 
pudendal [191] nerves enter the cord and travel ros- 
trocaudally within Lissauer’s tract, and transversely 
around the dorsal horn via the lateral (LCP) and 
medial collateral pathways (MCP) to reach the dee- 
per layers of the spinal cord. Within the spinal gray 
matter, the LCP and MCP provide a dense innerva- 
tion to laminae I, V, and VII and the dorsal commis- 
sure. Muscle and cutaneous afferents in the pudendal 
nerve terminate in different regions of the cord 
(Figures 19 and 20) 


1. EFFECTS OF AFFERENTS FROM THE URE- 
THRA, BOWEL AND GENITAL ORGANS ON 
PARASYMPATHETIC ACTIVITY. 


Studies have demonstrated that electrical stimulation 
of urethral afferent fibres when the bladder is full can 
evoke strong detrusor contractions sufficient for voi- 
ding in intact cats [200,201] as well as acute spinali- 
zed cats [202]. Similarly, using minimally invasive 
methods to apply electrical stimulation within the 
proximal urethra via a catheter-mounted electrode, it 
has been shown that reflex bladder contractions can 
be generated in humans with complete paraplegia [2] 
but these do not seem to produce efficient bladder 
emptying. 


The excitability of the micturition reflex can also be 
influenced by other sacral afferent pathways 
[200,203-205], including facilitatory effects resul- 
ting from stimulation of urethral afferents, and of 
inhibition of bladder activity by stimulation of the 
dorsal nerve of the clitoris which is in keeping with 
known interactions from the vagina and colon 
[4,206]. Stimulation of urethral afferents by flowing 
fluid through the urethra can facilitate the micturition 
reflex; however contraction of the urethral sphincter 
resulted in inhibition of bladder motility [13]. 


VIRUS 
TRACING 


Figure 19. Comparison of the distribution of bladder afferent projections to the L6 spinal cord of the rat (A) with the distri- 
bution of c-fos positive cells in the L6 spinal segment following chemical irritation of the lower urinary tract of the rat (B) 
and the distribution of interneurons in the L6 spinal cord labeled by transneuronal transport of pseudorabies virus injected 
into the urinary bladder (C) Afferents labelled by WGA-HRP injected into the urinary bladder. C-fos immunoreactivity is pre- 
sent in the nuclei of cells. DH, dorsal horn; SPN, sacral parasympathetic nucleus; CC central canal. (D) Diagram showing 
the laminar organization of the spinal cord. 


Figure 20. Neuroanatomical distribution of primary afferent and efferent components of storage and micturition reflexes 
within the sacral spinal cord. For purposes of clarity, afferent components are shown only on the left, while efferent compo- 
nents are shown only on the right. Both components are, of course, distributed bilaterally and thus overlap extensively. Vis- 
ceral afferent components (pink and green regions) represent bladder, urethral, and genital (glans penis/clitoris) afferent 
fibers contained in the pelvic and pudendal nerves. Cutaneous perineal afferent componets represent afferent fibers that inner- 
vate the perineal skin contained in the pudendal nerve. Muscle spindle afferent components represent Ia/b afferent fibers 
contained in the levator ani nerve that innervate muscle spindles in the levator ani muscle. 

SPN sacral parasympathetic nucleus LCP lateral collateral projection MCP medial collateral projection 


394 


Glutamate is an important excitatory transmitter in 
the afferent limb of the micturition reflex, and 
mediates its effects by means of both NMDA and 
nonNMDA receptors. This conclusion is based on 
studies of C-fos expression and the transmission of 
afferent activity rostrally, and the depressive effects 
of both NMDA and nonNMDA glutamatergic recep- 
tor antagonists [207-209]. 


These afferent neurons contain a number of pepti- 
dergic neurotransmitters, and the central distribution 
of bladder afferent terminals and peptidergic immu- 
noreactive fibers is quite similar [60,208]. There has 
been considerable interest in the role of tachykinins 
in micturition [1]. Intrathecal treatment of adult rats 
with intrathecal capsaicin caused a reversible block 
of the micturition reflex [210]. This and other studies 
[211-213] suggest that substance P may play a part in 
transmission at the first synapse in the micturition 
reflex. Intrathecal administration of the NK-1 anta- 
gonists, RP 67580 and CP 96345, increased bladder 
capacity in conscious rats without changing micturi- 
tion pressure; whereas NK-2 antagonists were inef- 
fective [214]. 


IL EFFERENT PATHWAYS AND 
REFLEX CONTROL OF THE LOWER 
URINARY TRACT 


In many species, afferent pathways terminate on 
interneurones in the spinal cord that relay informa- 
tion to the brain or to other regions of the spinal cord 
including the preganglionic and motor nuclei. Blad- 
der, urethral and sphincter reflexes are mediated by 
disynaptic or polysynaptic pathways, and interneu- 
rones play an essential role in the coordination of 
detrusor and sphincteric activities. 


The following paragraphs outline the properties of 
efferent neurones that regulate the lower urinary 
tract: (a) the parasymapthetic preganglionic neu- 
rones, (b) the sphincteric motoneurones and (c) the 
levator ani motoneurones. 


1. PARASYMPATHETIC PREGANGLIONIC NEU- 
RONS. 


Bladder parasympathetic preganglionic neurons 
(PGN) are located in the lateral part of the sacral 
intermediate gray matter in a region termed the 
sacral parasympathetic nucleus (SPN) (Figure 20) 
and are small , fusiform-shaped cells which send 
dendrites into lateral lamina I of the dorsal horn , the 
lateral funiculus and medially into the dorsal com- 
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missure. Their axons pass through the ventral roots 
to peripheral ganglia where they release the excitato- 
ry transmitter, acetylcholine [5]; recently they have 
been divided into tonic and phasic types [215], 
depending on the activity of their potassium chan- 
nels. In some species they also release opioid pepti- 
de transmitters and express nitric oxide synthase 
[216]; there is also recent evidence of involvement of 
Pituitary adenylate cyclase activating peptide 
(PACAP), a peptide present in visceral afferent neu- 
rones, and of prostaglandins within the spinal cord 
[217-220]. 


In man the preganglionic parasympathetic motor 
nerves to the bladder (and other pelvic organs, the 
rectum and descending colon) course through the 
pelvic nerves from the sacral anterior roots S2-S4. 
Most of our knowledge about the functional role of 
parasympathetic pathways in humans comes from 
stimulating these roots through implanted electrodes 
designed principally for bladder emptying in spinal 
cord injury [221]. Stimulation of the sacral anterior 
roots, particularly S3, elicits two principal responses 
(Figure 21) ; at low levels of stimulation, the exter- 
nal urethral sphincter, external anal sphincter and 
pelvic floor muscles are contracted whereas, at much 
high levels of stimulation (10-15 times higher), para- 
sympathetic activation causes good contraction of 
the detrusor muscle leading to very efficient emp- 
tying of the bladder when the sphincter muscle 
relaxes [222]; this contraction is dependent upon 
acetylcholine [223]. 


There was some expectation that by using magnetic 
stimulation over the spinal cord, parasympathetic 
pathways could be stimulated non-invasively [224]. 
This would have many benefits for diagnostic inves- 
tigations of otherwise inaccessible nerves. However, 
recent studies of functional magnetic stimulation in 
both patients with spinal cord injury and healthy 
volunteers has shown that these stimulators do not 
have the power to activate the small parasympathetic 
neurons at the level of the lumbar-sacral roots [225, 
226]. 


2. EXTERNAL URETHRAL SPHINCTER MOTO- 
NEURONS 


The external urethral sphincter (or urethral rhabdos- 
phincter; striated muscle intrinsic to the urethra) is 
innervated by the motoneurones of the pudendal 
nerve, which are located along the lateral border of 
the sacral ventral horn in Onuf’s nucleus (Fig. 6) 
[191]. Within the nucleus, urethral motor neurons 
occupy a ventrolateral position and anal motor neu- 


rons occupy a dorsomedial position. Sphincter moto- 
neurons exhibit tightly-bundled dendrites that run 
rostrocaudally within the confines of the nucleus, 
and transversely into the lateral funiculus, and dor- 
sally towards the SPN and central canal; this is simi- 
lar to that of bladder PGN and very different from 
that of limb motoneurons, suggesting that EUS 
motoneurons and PGN receive inputs from similar 
regions of the spinal cord. Although textbooks often 
indicate that the pudendal nerve innervates the pelvic 
floor muscles, recent studies in humans [227], squir- 
rel monkeys [228], and rat [229 Jindicate that the 
levator ani muscles have a distinct innervation that 
does not include pudendal nerve branches. 


3. PELVIC FLOOR MOTOR NEURONS 


The innervation of the levator ani muscle is descri- 
bed in textbooks as being innervated by the “S3-S5 
spinal roots” and the pudendal nerve. Since the S3- 
S5 spinal roots innervate many structures in addition 
to the levator ani muscles, it was felt that this nomen- 
clature needed revision and that a detailed study of 
the innervation in various species was warranted 
[227-229]. In humans [227], the levator ani muscles 
are innervated by a nerve that originated from the S3 
to S5 foramina (30% S4 alone, 40% from S3 and S4, 
30% from S4 and S5), crossed the superior surface of 


Sphincter Pressure 


Detrusor Pressure 


the coccygeal muscle (3.0 + 1.4 cm medial to the 
ischial spine, traveled on the superior surface of the 
iliococcygeal muscle innervating it at its approxima- 
te midpoint, and continued on to innervate both the 
pubococcygeal and puborectal muscles at their 
approximate midpoint (Fig. 22). Despite specific 
attempts to locate pudendal branches to the levator 
ani, none could be demonstrated in human, monkey 
or rat [228,229]. 


Retrograde tracing studies involving injection of 
cholera toxin B (CTB) into the levator ani muscle 
and fast blue into the anal sphincter muscle of squir- 
rel monkeys [230] and rats (Bremer et al, in prepara- 
tion) show that levator ani motor neurons are located 
in the sacral ventral horn (fig.22) in a longitudinal 
column. In contrast to the very dense packing of 
sphincter motor neurons in Onuf’s nucleus, the leva- 
tor ani motor neurons are more diffusely distributed; 
and furthermore Onuf’s motoneurones are all of a 
uniform intermediate size, in contrast to the levator 
ani motor neurons, which show a bimodal distribu- 
tion of large neurons (presumably alpha motor neu- 
rons) and small neurons (presumably gamma motor 
neurons). These findings are in keeping with the lack 
of muscle spindles in rhabdosphincter muscle and 
their presence in levator ani muscle; consequently 
levator ani can exhibit stretch reflexes, whereas the 
EUS does not. 


Stimulation 
20 
100 cm 
H0 
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Figure 21. Responses to S3 sacral anterior root stimulation through a Finetech-Brindley implant. The red lines are the res- 
ponses to low level stimulation eliciting only sphincter responses whereas the black lines show maximal effects on both the 
sphincter and detrusor to generate efficient voiding in the interval between the bursts of stimulation. Compared to the sphinc- 
ter responses alone, the detrusor responses to give voiding required about 10 times greater current. 
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Figure 22 Top — Illustration of the levator ani nerve in human female (sagittal view of left hemipelvis). S (sacrum), S1-S5 
(sacral foramina), Cm (coccygeal muscle), LAN (levator ani nerve), IS (ischial spine), ICm (iliococcygeus muscle), OIm 
(internal obturator muscle), PCm (pubococcygeus muscle), PRm (puborectal muscle), ATLA (arcus tendinous ;evator ani), C 
(coccygeus), V (vagina), U urethra), R (rectum). Adapted from Barber et al., (2002) 

Bottom: Location of levator ani motor neurons labeled with CTB in relationship to Onuf’s nucleus anal rhabdosphincter 
motor neuron labeled with fast blue in a longitudinal section from the S1 spinal cord of squirrel monkey. A. Note diffuse dis- 
tribution of levator ani motorneurons along the longitudinal plane. B. Close up of boxed area in panel A. Note lateral projec- 
tion of dendrites into area identified as Onuf’s nucleus. C and D. High power photomicrographs of the same area viewed under 
fluorescein or fast blue filters, respectively, showing close apposition of CTB labeled processes (either dendrites or axon col- 
laterals) of levator ani motor neurons with an anal sphincter motor neuron labeled with fast blue. 

Bottom: Location of levator ani motor neurons labeled with CTB in relationship to Onuf’s nucleus anal rhabdosphincter 
motor neuron labeled with fast blue in a longitudinal section from the S1 spinal cord of squirrel monkey. A. Note diffuse dis- 
tribution of levator ani motorneurons along the longitudinal plane. B. Close up of boxed area in panel A. Note lateral pro- 
jection of dendrites into area identified as Onuf’s nucleus. C and D. High power photomicrographs of the same area viewed 
under fluorescein or fast blue filters, respectively, showing close apposition of CTB labeled processes (either dendrites or axon 
collaterals) of levator ani motor neurons with an anal sphincter motor neuron labeled with fast blue. 
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A potentially important finding is that the dendrites 
of levator ani motor neurons project into Onuf’s 
nucleus to form close appositions with sphincter 
motor neurons (Figure 23) in both monkey (Pierce et 
al., in preparation) and rat [229]. Presumably, these 
appositions reflect a neuroanatomical substrate for 
coordination of the rhabdosphincter and the pelvic 
floor muscles during micturition and defecation 
[231,232]. 


Analysis of the urethral closure mechanisms during 
sneeze-induced stress conditions in urethane anes- 
thetized female rats has revealed that pressure 
increases in the middle portion of the urethra are 
mediated by reflex contractions of the external 
sphincter as well as the pelvic floor muscles [233]. 
Transection of the pudendal nerves reduced urethral 
reflex responses by 67% and this was increased by 
an additional 25% by transecting the nerves to the 
iliococcygeus and pubococcygeus muscles. Transec- 
ting the hypogastric nerves and visceral branches of 
the pelvic nerves did not affect the urethral reflexes 
indicating that sneeze evoked urethral reflexes in 
normal rats were not mediated by these pathways. 
However in conscious chronic spinal cord injured 
female rats transection of the hypogastric nerves 
reduced residual volume and maximal voiding pres- 
sure and increased voiding efficiency indicating that 
sympathetic pathways to the bladder neck and proxi- 
mal urethra contribute to functional outlet obstruc- 
tion and voiding dysfunction after spinal cord injury 
[234]. 


4. EMG STUDIES OF THE INNERVATION OF 
STRIATED MUSCLE OF THE URETHRA, ANUS 
AND PELVIC FLOOR 


In man, the motor innervation of the external urethral 
sphincter (EUS), as well as that of the external anal 
sphincter and pelvic floor muscles, has been explored 
extensively especially by concentric needle electro- 
myography (CNEMG) which permits isolation of 
sphincter activity from adjacent perineal musculature 
(see Clinical Neurophysiology Chapter). 


Although testing of sphincter function can be done 
during voluntary contractions it is almost impossible 
to contract the external urethral sphincter, or indeed 
any other individual pelvic floor muscle, individual- 
ly. Indeed, the external anal sphincter (EAS), being 
more accessible is often used as a surrogate for the 
EUS [235]. More reliable and consistent activation 
of the EUS motoneurons can be achieved by direct 
electrical stimulation of the muscles themselves 
through their terminal pudendal motor nerves [236], 
or at the level the sacral anterior nerve roots with 
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non-invasive magnetic stimulation and indirectly 
through transcranial magnetic stimulation (TMS) to 
facilitate excitability in the anterior horn motoneu- 
rones supplying the pelvic sphincters [237]. Selecti- 
ve stimulation of the pudendal afferent nerves, for 
example via dorsal penile or clitoral nerves [238].is 
also a reliable way to reflexly activate the sphincters 
and is often used to assess the integrity of sacral seg- 
mental pathways (see S7A and Chapter on Clinical 
Neurophysiology). However, such reflexes do not 
necessarily differentiate activity in the pelvic floor 
muscles and so DPN or DCN stimulation often elicit 
pudendo-anal, pudendo-urethral and bulbo-caverno- 
sus reflexes simultaneously. Perhaps this is not sur- 
prising in the human as, unlike many other mam- 
mals, the anterior horn cells for the pudendal nerves 
to these muscles are closely organised in Onuf’s 
nucleus [239]. 


HI. MODULATION OF THE 
MICTURITION REFLEX BY 
SACRAL INTERNEURONES 


The micturition reflex can be modulated at the level 
of the spinal cord by interneuronal mechanisms acti- 
vated by afferent input from cutaneous and muscle 
targets as well as inputs from other visceral organs 
[3,189,197 ,206,240-242]. A potential site for modu- 
lation is at the first synapse in the reflex pathway bet- 
ween the bladder primary afferent and the second 
order projection neurons in the LCP, lamina I and/or 
the intermediate gray matter [241-243]. Stimulation 
of afferent fibers from various regions (anus, 
colon/rectum, vagina, uterine cervix, penis, per- 
ineum, pudendal nerve) can inhibit the firing of 
sacral interneurones evoked by bladder distension 
[197,206,243]. This inhibition may occur as a result 
of presynaptic inhibition at primary afferent termi- 
nals or due to direct postsynaptic inhibition of the 
second order neurons. Direct postsynaptic inhibition 
of bladder PGN can also be elicited by stimulation of 
somatic afferent axons in the pudendal nerve or by 
visceral afferents from the distal bowel [244]. There 
is recent evidence that sacral preganglionic neurons 
in the neonatal rat cord receive inputs from the late- 
ral funiculus, the dorsal commisure and from local 
interneurones, and that glutamate is a major neuro- 
transmitter at these synapses. The interneurons in the 
SPN and DCM regions make direct synaptic excita- 
tory contacts with parasympathetic preganglionic 
neurons, and some have inhibitory effects on the 
motoneurones innervating the external urethral 
sphincter [192,209,245 246]. 


Interneurons dorsal and medial to the SPN receive 
primary afferent inputs and make excitatory connec- 
tions mediated by glutamatergic receptors [192,209]. 
However a minority of the medial group produce 
inhibitory synaptic responses in the PGN mediated 
by the release of glycine and gamma amino-butyric 
acid (GABA) which inhibit distension-induced firing 
[247 241,246]. Individual neurons release both trans- 
mitters. Clinical studies have revealed that intrathe- 
cal adminstration of a GABA-B receptor agonist 
(baclofen) increased the volume threshold for indu- 
cing the micturition reflex [189]. 


Neurophysiological [240 ,242,248-250] and neuroa- 
natomical techniques [195 245] including trans- 
synaptic tracing of pathways with pseudorabies virus 
and the expression of the immediate early gene, c-fos 
(Figure 19) have identified interneurones that recei- 
ve input from mechanoreceptor and nociceptor affe- 
rents from the bladder. There is agreement between 
these techniques that interneurones concerned with 
bladder and/or urethral sensation and reflexes are 
located in the region of the sacral parasympathetic 
nucleus (SPN), the dorsal commissure (DCM) and 
the superficial laminae of the dorsal horn (Figures 19 
and 20). 


The superficial DH interneurons appear to be related 
to nociception rather than to distension with low 
volumes, and it should be emphasized that the vast 
majority of bladder-responsive interneurons identi- 
fied also respond to other stimuli. 


In the rat electrical stimulation of the pelvic nerve 
triggers changes in the sacral cord including cfos 
expression and alterations in neuropeptide immuno- 
reactivity [251 252] which is likely to be the basis of 
the effect of neuromodulation seen in man. Suppres- 
sion of overactive bladder and of urge incontinence 
in patients by pudendal nerve or sacral root stimula- 
tion may reflect in part activation of the afferent limb 
of these viscero-bladder and somato-bladder inhibi- 
tory reflexes [253-255]. 


A phenomenon that cannot be studied in the experi- 
mental animal but which is important in man is the 
voluntary inhibition of voiding when urgency is sen- 
sed but voiding deemed to be inappropriate, by 
contraction of the striated sphincter and pelvic floor. 
This effect is thought to be mediated by urethral affe- 
rents and it has been shown in animals that it is the 
contraction of the striated muscle that is necessary to 
achieve this inhibition [13]. 
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IV. REFLEX INFLUENCES ON THE 
STRIATED MUSCLE OF THE 
SPHINCTERS AND PELVIC 
FLOOR IN HUMANS 


In man, most muscles of the pelvic floor, including 
the urethral and anal sphincters, can be reflexly exci- 
ted by stimulating pudendal afferent nerves at 
various sites in the perineum. However, probably 
more interesting is the way in which pudendal nerve 
reflexes interact with autonomic pelvic reflexes of 
the bladder to control continence. 


For example, experimental studies in cats has 
demonstrated a group of reflexes operating during 
bladder filling and storage whose function is to 
maintain continence through spinal reflex pathways 
involving the pontine micturition centre in the brain 
stem [189]. 


As the bladder slowly fills, low-level vesical afferent 
activity in the pelvic nerves increases progressively 
to enhance external urethral sphincter tone to provi- 
de continence. This supra-spinal involuntary reflex 
may also be associated with an inhibitory spinal 
mechanism which simultaneously suppress pre-gan- 
glionic parasympathetic activity to the bladder to fur- 
ther assist continence (Figure 23). 


That man possesses a similar reflex mechanism 
which can sometimes become aberrant, as for 
example in complete spinal cord injury, has been 
known for many years [256]. The “guarding reflex” 
as it has become known, is a concept originally pro- 
posed by Garry et al [257]. (again from experimental 
studies on cats) to mitigate against stress incontinen- 
ce. More recently however, Park et al have described 
this reflex as a defence against the ‘inherent tendan- 
cy’ for the bladder to “empty itself during filling and 
it is necessary that (this) tendancy is harnessed by 
inhibitory neural circuits to maintain low-pressure 
storage and continence’ [258]. 


V. MODULATION OF MICTURITION 
AND SPHINCTERIC REFLEXES BY 
DESCENDING PATHWAYS 


The sacral cord also receives inputs from multiple 
descending supraspinal systems; e.g. from the ponti- 
ne micturition center[49], paraventricular hypothala- 
mus [259], and serotonergic raphe spinal neurons 
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Figure 23. Pathways of the Guarding Reflex. 


[260,261]. This convergence of numerous pathways 
in the LCP suggests that the processing of sensory 
input from the lower urinary tract is likely to be sub- 
jected to complex regulation and therefore may be 
susceptible to various neurological diseases and thus 
play a critical role in the emergence of neurogenic 
bladder disorders. 


1. DESCENDING AMINERGIC PATHWAYS 


The sacral dorsal horn, SPN and Onuf’s nucleus are 
densely innervated by serotonin (5-hydroxytryptami- 
ne, 5-HT) immunoreactive terminals [262,263] and 
also exhibit moderate to high densities of various 5- 
HT receptor subtypes [264]. These pathways appear 
to be closely involved in transmission in Onuf’s 
nucleus [264] and the activation of 5-HT2 and a 1- 
adrenergic receptors enhance contraction of the 
EUS, probably via interactions within the sacral 
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cord. The origin of the serotonergic pathways is in 
the brainstem and these seem to be important in 
regulating voiding function. Neurophysiological stu- 
dies have located rostral medullary raphe (i.e. 
nucleus raphe magnus, NRM) cells that respond to 


bladder distension [4,5]. Chemical or electrical sti- 
mulation of the raphe nucleus [265] or administra- 
tion of serotonergic drugs [266] inhibits reflex blad- 
der activity. Intrathecal administration of 5-HT bloc- 
kers decreased the threshold volume for perception 
of fullness in unanesthetized cats [267], and deple- 
tion of noradrenaline or 5-HT in the spinal cord 
increased micturition volume in conscious rats [250]. 
These observations imply that descending serotoner- 
gic pathways tonically modulate afferent information 
at the sacral spinal level. 


The noradrenergic system in the brain stem has also 
been implicated in the control of lower urinary tract 
function [4-6,268,269]. Norepinephrine (NE)- 
containing terminals are prominent in the sacral dor- 
sal horn, SPN and Onuf’s nucleus [270,271]. Adre- 
nergic neurons in the A5 region and in the ventral 
portion of locus coeruleus and subcoeruleus as well 
as in the Kollicker-Fuse nucleus (A7 noradrenergic 
cell group) were labeled after injection of pseudora- 
bies virus into the bladder or urethral sphincter 
[195,245] (Fig. 10). Electrophysiological studies 
showed that bladder distension activates adrenergic 
neurons in locus coeruleus [272]. The results of 
experiments using G] and 02 adrenergic antagonists 
vary with anaesthesia, and species, and are difficult 
to interpret because of concomitant effects on mictu- 
rition pressure and residual urine volume [1,273- 
275]. Intrathecal administration of a receptor subty- 
pe selective antagonists reveal that 1A or O1B 
receptors inhibit the frequency of bladder contrac- 
tions on CMGs in anesthetized rats [276]. However, 
some 1 A receptors facilitate the descending limb of 
the micturition reflex pathway. 


Dopaminergic terminals which are thought to arise 
from dopamine-containing neurons of the A11 cell 
group in the diencephalon have been identified in the 
sacral spinal cord in the regions of visceral afferent 
projections, the SPN and Onuf’s nucleus [277]. 


2. SPINAL OPIOID MODULATION 


An inhibitory modulation by opioid peptides of the 
afferent limb of the micturition reflex at a spinal 
level has been suggested [1]. However the effects of 
morphine and its metabolites are dependent on spe- 
cies, anaesthesia and mode of administration, and the 


available data [214,278] suggest that spinal opioid 
mechanisms may be able to influence the afferent 
limb of the micturition reflex in rats. This may be 
important in man. 


Opioid peptides have an inhibitory action on reflex 
pathways in the spinal cord. It is clear that activation 
of spinal 6- and probably u-opioid receptors but not 
Kappa-opioid receptors inhibits isovolumic contrac- 
tions evoked by suprathreshold distension of the 
bladder [279-282]. Inhibition of reflex bladder acti- 
vity is mediated by 6-receptors (cat) or u- and ð- 
receptors (rat); whereas inhibition of sphincter acti- 
vity is mediated by Kappa-receptors [5,189]. Dynor- 
phin-B, a Kappa-opioid antagonist, had no effect on 
micturition even at 10 times its analgesic dose [279]. 


VI. SELECTIVE PHARMACOLOGI- 
CAL MODULATION OF 
SPHINCTERIC ACTIVITY 


There are certain drugs acting on monoaminergic 
and opioidergic receptors that elicit a selective 
modulation of the EUS reflex pathway and offer the 
hope of new therapeutic approaches. 


1. MONOAMINERGIC MECHANISMS 


Reflex activation of urethral striated muscle in chlo- 
ralose-anesthetized cats is modulated by mono- 
amines acting via &1 and o&yadrenoceptor [283-285]. 
Q adrenoceptor stimulation facilitates sphincter 
reflexes, while Oy adreneoceptor stimulation inhibits 
sphincter reflexes. Stimulation of 5HT2 serotonin 
receptors also facilitates sphincter reflexes [264]. 


2. OPIOID MECHANISMS 


There appear to be some effects of selective opioid 
receptor agonists that can influence the reflex activity 
of the EUS or the bladder but not both. A k-opioid 
agonist has been shown to inhibit pudendal nerve 
reflex firing in chloralose anesthetized cats and leave 
hindlimb reflex and bladder activity unaffected [286]. 
In rats, Ky opioid agonists disrupt the spinal pattern 
generator responsible for high frequency oscillations 
of the urethral rhabdosphincter that occur during voi- 
ding in this species [287], and the effects are reversed 
by appropriate doses of naloxone. In contrast, a ó— 
opioid agonist (DSLET), abolished bladder activity 
and reduced the sphincter reflex to about 60% of 
control, leaving a hindlimb reflex unaffected [286]. 
Thus the spinal opioid modulation of the external ure- 
thral sphincter has characteristics quite different from 
those regulating the bladder. 
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VII. TESTING OF LUT REFLEX 
PATHWAYS IN HUMANS 


Stimulating somatic afferent nerves in the perineal 
region usually elicits reflex contractions of the 
sphincter muscles of the urethra and anal canal and 
muscles of the pelvic floor [288], and are used to 
assess the integrity of sacral reflex pathways [289]. 
After standard neurological testing of the sacral der- 
matomes such as perineal (eg peri-anal) skin stimu- 
lation with a blunt needle to assess sensation and 
reflex effects on the anal sphincter, these electrophy- 
siological tests including the pudendo-anal (PAR) 
and bulbo-cavernosal (BCR) reflexes are the easiest 
to elicit and record and therefore the most frequently 
used (Figure 24 A). The pudendo-urethral reflex 
(PUR) on the other hand requires more skill as the 
external urethral sphincter is small and less acces- 
sible and hence recordings need to be more precise 
using needle electrodes to avoid artefact from other 
large adjacent muscles. 


Selective electrical stimulation of pudendal afferents 
is possible at the level of the dorsal penile or dorsal 
clitoral nerves (DPN/DCN), and single, paired 
pulses or trains of pulses can be used to elicit both 
sensory effects and reflex effects on the sphincters 
and pelvic floor muscles. Paired electrical pulses to 
the DPN or DCN (2-4 milliseconds apart) usually 
give the most reliable anal sphincter reflex responses 
(Figure 24 B) [290]. Electrical stimulation threshold 
levels for sensation are normally lower than those for 
reflex effects but disease or trauma in the sensory, 
motor or sacral segmental pathways can all marked- 
ly affect these levels. 


Stimulating other sites in the perineum, particularly in 
the anal canal, vagina or on perineal skin, also elicits 
relatively low threshold sacral reflexes of the pelvic 
muscles and sphincters; but with higher levels of cuta- 
neous stimulation, discomfort or pain or direct stimu- 
lation of pelvic floor muscles can limit the usefulness 
of these sites in normally sensate subjects. Interestin- 
gly, the use of relatively low levels of intra-vaginal 
electrical stimulation, can inhibit bladder overactivity 
experimentally [291] and clinically [292] (see also the 
report of the Committee on Conservative Maqnage- 
ment). 


Recently, low levels of ano-genital electrical stimula- 
tion have been used successfully to treat children with 
urge incontinence [293]. DPN/DCN stimulation with 
low frequency electrical pulses (10-20Hz) not only 
inhibits detrusor contractions [294] but interestingly, 
delays the desire to void in healthy men [295]. 
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Figure 24. The optimised Pudendo-Anal Reflex 


Measured sensations of bladder filling and urge in 
patients presenting with urge incontinence are also 
suppressed by selective pudendal afferent stimula- 
tion (electrical neuromodulation), prolonging conti- 
nence and increasing bladder capacity [296]. 


Neuromodulation of this sort can also be achieved 
with electrical stimulation of the pudendal afferent 
nerves lying in the mixed sacral nerves using elec- 
trodes in the sacral foramen [297] or alternatively 
with non-invasive magnetic stimulation of the mixed 
sacral nerve roots [298]. 


Clearly, sacral somatic afferent activity whether 
generated naturally or artificially with stimulation 
has important effects on the neural control of conti- 
nence both by reflex activation of the sphincters and 
inhibitory effects on the excitatory autonomic pelvic 
reflexes of the urinary bladder. Furthermore, stimu- 
lating the somatic afferents has a profound attenua- 
ting effect on the sensations of bladder fullness and 
the desire to void. 
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E. CENTRAL PATHWAYS THAT 
CONTROL THE BLADDER 


Injuries or diseases of the nervous system in adults are 
amongst some of the causes of disruption of the 
voluntary control of micturition. These conditions 
may cause the re-emergence of reflex micturition, 
resulting in bladder hyperactivity and incontinence [4- 
7]. It should be noted that the complexity and the 
extent of central nervous control of the lower urinary 
tract, makes it particularly vulnerable to disruption by 
a wide range of neurological disorders (Figure 25). 


Prior to the development of functional brain imaging 
methods our understanding of the supraspinal path- 
ways involved in bladder control in man was based 
on clinical case descriptions correlating clinical fin- 
dings with pathology at specific sites, and extrapola- 
tion from the results of animal experiments. Functio- 
nal brain imaging using positron emission tomogra- 
phy (PET) or functional magnetic resonance imaging 
(fMRI) has provided a window into the brain and in 
recent years these techniques have been usefully 
applied to the analysis of cerebral control of the blad- 
der. However, it should not be forgotten that 
although the pictures produced by these experiments 
give a striking visual result they are the result of 
extensive mathematical manipulation of data. Nei- 
ther {MRI nor PET show neural activity directly but 
detect a signal of vascular and metabolic origin res- 
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Figure 25. Diagram showing neuroanatomical distribution of brain and spinal cord nuclei involved in CNS regulation of 
lower urinary tract function. The primary components of the storage and micturition reflexes are shown in red and labeled 
in gold. The secondary (or modulatory) components are shown in pink and labeled in white. 


pectively; as a result the excitatory or inhibitory 
nature of the neurotransmitters release by increased 
activity and metabolism cannot be distinguished. 


I. SUPRASPINAL PATHWAYS 


1. PONTINE MICTURITION CENTER (PMC). 


The dorsolateral pontine tegmentum is firmly esta- 
blished as an essential control center for micturition 
in normal subjects. First described by Barrington in 
the cat [299] it has subsequently been called “Bar- 
rington’s nucleus”, the “pontine micturition center”, 
or the “M region”[300 49]. In the cat neurons in the 
brain stem at or below the level of the inferior colli- 
culus have an essential role in the control of the para- 
sympathetic component of micturition, whereas 
areas of the brain above the colliculus appear to have 
predominantly inhibitory effects. 
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Neurons in the PMC in the cat provide direct synap- 
tic inputs to sacral parasympathetic preganglionic 
neurones (PGN) [301] (Fig. 26), as well as to neu- 
rons in the sacral dorsal commissure (DCM). The 
former neurons carry the excitatory outflow to the 
bladder, while the latter are thought to be important 
in mediating an inhibitory influence on EUS moto- 
neurons [302]. As a result of these reciprocal connec- 
tions the PMC can promote bladder-sphincter syner- 
gy. The PMC projection also overlaps with the pro- 
jections of bladder (and other, e.g. pudendal) prima- 
ry afferent neurons in the cat and the primate 
[191,303]. This may be an anatomical substrate for 
primary afferent depolarization, and thus suppres- 
sion, of urethral/perineal afferent inputs during mic- 
turition but it is expected to be mediated through an 
interneuron [304,305]. 


Because of its close anatomical relationship with 
noradrenergic cells in the locus coeruleus in cats 
[306], some studies have mistakenly identified the 
locus coeruleus as the essential region for controlling 
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Figure 26. Coordination of voiding with external urethral 
sphincter. Descending glutaminergic input to sacral spinal 
cord excites bladder neurons in sacral parasympathetic 
neurons (SPN). Simultaneous activation of GABA neurons 
inhibits sphinter neurons in Onuf’s nucleus. Conversely, 
during attempts at urine storage activation of GABA neu- 
rons providing input to bladder neurons while providing 
excitatory input to sphincter neurons. 


micturition [268]. The presence of reciprocal 
connections between the PMC and locus coeruleus 
[306-308], and the existence of neurons in the PMC 
that project to both the sacral spinal cord and the 
locus coeruleus via axon collaterals [308] (Fig. 27), 
may explain some of the difficulties distinguishing 
these two cell groups. In addition to providing axo- 
nal inputs to locus coeruleus and the sacral spinal 
cord [307-309], neurons in the PMC also send axon 
collaterals to the paraventricular hypothalamic 
nucleus (Fig. 27), which is thought to be involved in 
the limbic system modulation of visceral behavior 
[309] . Some neurons in the pontine micturition cen- 
ter also project to the PAG, which regulates many 
visceral activities as well as pain pathways [310]. 
Thus, neurons in the PMC communicate with mul- 
tiple supraspinal neuronal populations that may 
coordinate micturition with other functions of the 
organism. 
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Modulatory influences on the PMC 


Dopamine and its agonists have mixed effects in 
bladder function in experimental animals depending 
on the site and mode of application. Bladder hyper- 
activity is a feature of parkinson’s disease-like 
models in experimental animals [5,311]. In cats and 
monkeys, microinjection of dopamine into the PMC 
facilitated the micturition reflex [6], whereas intrace- 
rebroventricular administration of dopamine or a D- 
1 dopamine receptor agonist (SKF38393) inhibited 
the micturition reflex [312]. These findings imply 
that dopaminergic regulation of micturition may 
occur at several levels but the details are not yet 
clear. Some patients with Parkinson’s disease may 
exhibit bladder overactivity [5,189] but the contribu- 
tions of disease duration and treatment with anti-par- 
kinsonian agents have not been satisfactorily deli- 
neated. 


The role of opioid peptides in modulating micturition 
has been studied using focal microinjections as well 
as icv injection of morphine-like agonists and anta- 
gonists [278,282,313]. Both mu- and 6-opioid but 
not Kappa-opioid receptors can mediate inhibition of 
micturition [282,314], but apparently by different 
mechanisms. 


The first PET studies of bladder function to be car- 
ried out looked primarily at brain activation during 
voiding. In the pioneering studies of Blok et al., it 
was shown that in both male and female volunteers 
who were able to void in the scanner, there was 
increased blood flow in an area in the right dorsome- 
dial pontine tegmentum close to the fourth ventricle, 
presumed to be the PMC [315,316], (Figure 27). 
Those who could not void under these experimental 
conditions had brainstem activity more ventrally (see 
below) (Figure 27). These findings were interpreted 
as showing the neurological organization of bladder 
control in man was essentially similar to that which 
had been elucidated in the cat and what data there is 
from the clinical literature supports the view that, in 
humans, bladder control resides in the rhombence- 
phalon. 


The brain stem is the site of many critical neural 
functions such that extensive brainstem disease is 
often not compatible with survival. However there 
are a few cases histories of discrete pontine lesions 
presenting with urinary retention and a systematic 
study of brainstem vascular lesions established that it 
was those dorsally situated that were associated with 
bladder dysfunction, whereas ventral lesions were 
not [317]. 


Figure 27. PET images of brainstem. Left: significant differences in rCBF in the right dorsal pontine tegmentum (indicated 
by pmc) after comparison between conditions ‘successful micturition' and 'empty bladder’. Right: significant difference in 
rCBF in the right ventral pontine tegmentum (indicated by L-region) after comparison between the conditions 'unsuccessful 
micturition' and 'empty bladder' (Blok, Sturms and Holstege, 1998) 


2. PONTINE L-REGION 


In the cat pons a region located laterally to the PMC 
(hence the term “L region’) (Fig. 27) and just ventral 
to the brachium conjunctivum contains neurons that 
send a prominent input to EUS motoneurons in 
Onuf’s nucleus as well as a projection to the thora- 
columbar PGN (Fig 6) [318]. Bilateral lesions of the 
L region in some cats produced bladder hyperre- 
flexia and incontinence [319].but a recent reappraisal 
of the experimental findings proposes that whereas 
the M-region in cat is small, specific and necessary 
to voiding, the L-region is part of a larger less speci- 
fic area that probably serves sphincter control in 
various circumstances when increased activation is 
required such as during respiration, coughing, snee- 
zing, or sexual activity [320]. 


In the PET experiments in healthy male and female 
volunteers it was found that in those unable to mic- 
turate during scanning, brainstem activation was 
more ventrally located in the pons, in a location 
somewhat comparable to that of the L region in cats. 
It was suggested that the volunteers who were unable 
to void, probably did so because they did not feel 
themselves in a safe environment, contracted their 
urethral sphincter and withheld urine despite wan- 
ting to void [315] That exact experimental paradigm 
has yet to be repeated but if activity in this more ven- 
tral location were to be essential in withholding 
urine, its activation would be expected in those func- 
tional imaging experiments that have looked at parti- 
cularly at the bladder storage phase and this is not 
inevitably the case [321,322]. 
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The proposal that there is an area in the pons that is 
active during bladder storage lent itself readily to the 
hypothesis that the “switching” mechanism original- 
ly proposed by de Groat [300], instead of switching 
the PMC “on” and “off”, switched between the “L” 
and the “M” regions during storage and voiding res- 
pectively. However it is well established that the 
mechanism for bladder storage is organised at a spi- 
nal level and alternative switching in the pons bet- 
ween a “micturition” and a “storage” centre may not 
be correct — input from the “L” region being invol- 
ved in enhancing sphincter contractions rather than 
determining the process of storage. 


3. PAG (PERIAQUEDUCTAL GREY MATTER) 


The PAG is part of the “emotional motor system”, 
crucial for survival of individual and species and is 
involved in the control of many uncomplicated pri- 
mary reactions such as aggression, defensive, mater- 
nal, reproductive behaviour [323-325]. 


There are extensive projections from various lamina 
in the the lumbosacral spinal cord to the PAG 
[194,326,327]. In the cat, the direct spinal projection 
to the PMC is very sparse [328]. but there is a sub- 
stantial projection from the ventrolateral PAG to the 
PMC [328,329]. This spinal cord — PAG — PMC 
pathway has been proposed to be the micturition 
reflex pathway, but there is as yet little evidence that 
the afferent path carries information on the state of 
the bladder [330]. Clearly the many demonstrated 
roles played by the PAG would dictate a diversity of 
afferent input. The PMC in the rat receives neural 


projections from the lumbosacral spinal cord direct- 
ly [331] and from the ventrolateral PAG. In this spe- 
cies, neurotransmission blocking experiments have 
confirmed the importance of the caudal ventrolateral 
PAG to bladder function [322]. Thus, although a role 
for the PAG in micturition is plausible based on ana- 
tomical connections and functional data in the rat, it 
remains to be confirmed as a major component of 
bladder control in other species. 


The results of functional imaging experiments in 
man are supportive of the view that the PAG is an 
important relay station of bladder afferent activity. 
Although in the first PET imaging studies PAG acti- 
vation was seen in the withholding phase prior to 
micturition in men but not women [315,316], subse- 
quent studies focussing on the storage phase in heal- 
thy male volunteers showed increasing activation in 
the PAG with increasing bladder volumes [321 ]and a 
study which looked at activation during natural 
filling to capacity showed activation of the PAG with 
the same brain co-ordinates [322] (Figure 28). 


4. CEREBELLUM 


From observations of the effect of cerebellectomy on 
reflex micturition in the decerebrate dog it was pro- 
posed that the cerebellum has an inhibitory role in 
storage and a facilitatory role during emptying[ 332]. 
Reciprocal connections have been demonstrated bet- 
ween the cerebellum and the hypothalamus raising 
the possibility of a significant influence of cerebel- 
lum on autonomic function [333-336]. 


In functional imaging studies activation of the cere- 
bellum has been seen during storage [321,322] and 
micturition[337]. Other functional imaging experi- 
ments examining cortical processing of human 
somatic and visceral sensation by stimulating the 
proximal and distal oesophagus found the greatest 
difference in stimulation-evoked brain responses to 
be in the cerebellum[338], with activation most mar- 
ked with the more distal visceral stimulation. Cere- 
bellar activation is thought to be brought about by 
activation of C fibres but not A delta fibres[338] and 
the sensation of non-painful distension of the bladder 
is thought also to have a significant C-fibre mediated 
component[321]. 


5. HYPOTHALAMUS 


In animals there is a robust spinohypothalamic pro- 
jection, especially from the sacral segments 
[339,340]. That bladder afferents connect with this 
pathway is implied by virus tracing experiments 
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Matsuura et al, 2002 


Figure 28. PET images of activation seen with a full blad- 
der compared to empty (a) and increasing volumes (b). Note 
differences in activation in cingulate cortex (see text for 
details) 


[341]. Lumbosacral spinohypothalamic cells lie pre- 
dominantly in the deep dorsal horn [339] and a signi- 
ficant proportion respond to visceral as well as soma- 
tic stimuli, although bladder distension was not tes- 
ted [342]. Stimulation in the hypothalamus can pro- 
duce a variety of visceral responses, including blad- 
der contraction or inhibition depending on the site 
stimulated [343-346]. The hypothalamus projects 
widely to the brainstem and spinal cord[359]. inclu- 
ding to supraspinal areas directly related to bladder 
control, PAG and PMC [347]. Virus tracing experi- 
ments also verify a multisynaptic connection bet- 
ween the hypothalamus and bladder and external 


sphincter [245 348]. Thus there are plausible path- 
ways through which bladder responses could be eli- 
cited from the hypothalamus. Given the variety of 
responses achievable from various sites in the hypo- 
thalamus and its extensive projections to the brains- 
tem and spinal cord, the modulatory role of the hypo- 
thalamus on bladder control is likely to be complex 
and requires substantially more study. 


The paraventricular hypothalamus is one of the 
richest sources of neuropeptide neurotransmitters in 
the brain. Thus, it is possible that some of the pepti- 
dergic transmitters found in the SPN arise from the 
paraventricular nucleus. Oxytocin containing projec- 
tions from the brain, presumably the hypothalamus, 
are found in the sacral spinal cord [349]. Intrathecal 
oxytocin reduced the volume threshold for micturi- 
tion and increased micturition pressure on awake 
cystometrograms in female rats and this was blocked 
by oxytocin receptor antagonist implying that the 
effect was receptor mediated[350]. However the lack 
of an effect by the antagonist alone makes a role for 
oxytocin in normal micturition uncertain. Whether 
this transmitter and hormone acts in the dorsal horn 
on afferent input, interneurons or directly on autono- 
mic preganglionic neurons is uncertain. It should be 
noted that the paraventricular nucleus is also impli- 
cated in other autonomic functions, for example, the 
control of penile erection [349,351] , so care must be 
exerted in ascribing roles to hypothalamic pathways. 


The medial preoptic region (MPO) of the hypothala- 
mus is important for reproductive behaviour in rats 
[352]. It projects extensively to hypothalamus and 
brainstem, particularly to PAG and PMC [259,353- 
355]. (Figure 6) and stimulation of MPO elicits blad- 
der contraction [344 ,356]. 


Further linkage between the medial preoptic nucleus 
and micturition has emerged from functional brain 
imaging studies which showed increases in regional 
blood flow in this region of the hypothalamus during 
micturition [315] as well as with increasing bladder 
filling [321] (Figure 29). 


6. CORTICAL PATHWAYS 


Although the forebrain is not essential for the mictu- 
rition reflex in experimental animals, the voluntary 
control over micturition necessary for social conti- 
nence in man and cats, dogs and other domesticable 
species is likely to reside in centres within the cere- 
bral cortex. Studies on animals suggest that the pro- 
minent facilitatory effect of decerebration in animals 
with an intact neuraxis seems to be due in large part 
to removal of tonic inhibition originating in the cere- 
bral cortex [4,5]. Various cortical areas are labelled 
following injection of pseudorabies virus into the 
lower urinary tract [195,245,348]; thus, cortical 
control of voiding is likely to be complex. The pre- 
frontal cortex of the rat is considered a visceromotor 
area, while the insular cortex is considered a visce- 
rosensory area. In rats subjected to infarction of the 
middle cerebral artery on one side a prominent 
decrease in bladder capacity was seen, implying that 
there is tonic cortical inhibition of bladder function 
[357]. However, several types of synaptic changes 
related to both inhibitory and facilitatory mecha- 
nisms were observed, attesting to the complexity of 
cortical influences on bladder control [358-360]. In 
the cat, stimulation of forebrain structures, such as 
anterior cingulate gyrus, hypothalamus, amygdala, 
bed nucleus of the stria terminalis and septal nuclei, 
can elicit bladder contractions [344]. 


Decreases in brain activity with increasing urge 
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of bladder fullness is distinct from that associated with 


perception of urge to void” 


Figure 29. PET images showing decreases in brain activity with increasing urge to void. (Athwal et al, 2001) 


That the medial part of the anterior regions of the 
frontal lobes is critical for bladder control in man 
was most clearly delineated by the study that descri- 
bed a series of patients with various frontal lobe 
pathologies. These included intracranial tumours, 
damage following rupture of an aneurysm, penetra- 
ting brain wounds and leucotomy which were corre- 
lated with the clinical histories. “The feeling of gra- 
dual distension of the bladder is lost and the only 
warning that the patient has that his bladder is full is 
the sensation associated with the imminence of mic- 
turition” [361]. The typical clinical picture of frontal 
lobe incontinence is of a patient with severe urgency 
and frequency of micturition and urge incontinence 
but without dementia, the patient being socially 
aware and embarrassed by their incontinence. It is 
only when the frontal damage is more severe that 
patients become disinhibited and unconcerned about 
their incontinence. Micturition is normally coordina- 
ted. Using SPECT imaging in the elderly, frontal cor- 
tex under perfusion was shown to be associated with 
urge incontinence and reduced bladder sensation 
[362]. Subsequently others have also reported the 
occurrence of urinary incontinence in patients with 
frontal lobe lesions due to a number of different 
pathologies, and there have been a small number of 
case histories of patients with frontal lobe pathology 
who had urinary retention and in whom there was 
restoration of voiding when treatment of the frontal 
lobe pathology was successful [363]. 


Following stroke a proportion of patients develop 
urinary incontinence and the general conclusion of 
various studies is that voiding is normally coordina- 
ted, and that the commonest cystometric finding is of 
detrusor overactivity. Although it has not been pos- 
sible to demonstrate a correlation between any parti- 
cular lesion site and urodynamic findings, anterior 
brain lesions are much more likely to be associated 
with incontinence than posterior, occipital ones 
[364]. 


The cingulate gyrus functions as part of the limbic 
system [365] and is an area that is very commonly 
activated by the wide range of tasks performed during 
functional imaging. It is thought to be involved in res- 
ponse selection, attention and subjective emotional 
experience and activity in this structure has been 
reported in a number of brain imaging studies of vis- 
ceral sensation, particularly visceral pain [366,367]. 
There is differential activation of the cingulate depen- 
ding on the nature of the task: more anterior regions 
showing activation with emotional and dorsal regions 
with cognitive tasks (Fig 28) [368]. 
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In the first studies of voiding, cerebral blood flow in 

the cingulate gyrus was significantly decreased 
during voluntary withholding of urine and during the 
urge to void [316], whereas in the study of increasing 
filling [321] and of fullness to capacity [322] activa- 
tion of the cingulate gyrus was also seen, albeit in a 
different part of the cingulate. 


In the first studies of voiding, activation was seen in 
the right inferior frontal gyrus when micturition took 
place as well as during involuntary withholding of 
urine [316,337,369]. During the bladder filling expe- 
riment bilateral activation in the prefrontal cortex 
was seen with increasing fullness. 


It may be that activation of the prefrontal cortex and 
the anterior cingulate gyrus do not reflect specific 
involvement in micturition, but more a general 
mechanisms, such as attention and response selec- 
tion. The midbrain may be central in processing affe- 
rent activity about bladder volume whereas the cin- 
gulated and prefrontal cortex play a crucial role in 
restraint and inhibition, and making the decision 
whether or not micturition should take place at a par- 
ticular time and place. 


In the original PET studies there was a striking late- 
ralisation of activation of brain structures to the right 
side, extending down to the level of the brainstem. 
The nature of these studies is that the image used to 
illustrate the findings is usually chosen to be that 
which shows the areas of highest statistical signifi- 
cance rather than all areas involved and it is likely 
that left sided structures were also activated but at a 
less significant level. Although those original studies 
were carried out in exclusively right-handed subjects 
subsequent studies used mixed volunteers and the 
same degree of lateralisation for bladder function 
was not observed. 


Types of sensation 


A new area of investigation that functional brain 
imaging in man has opened is the opportunity to 
study cortical activation in response to different 
types of sensation arising from the bladder. It 
appears that the network of brain regions associated 
with the recognition of bladder fullness is distinct 
from that associated with the perception of urge, uri- 
nary urge being associated with a decrease in activi- 
ty in the hypothalamus, bilaterally in the premotor 
regions and the cingulate regions but no activity in 
the PAG. Activation of the primary somatosensory 
cortex was not seen with either changes in bladder 
volume or the urge to void but sensorimotor activity 
was observed during voiding in the presence of a 


catheter [337]. A difference was also seen between 
natural bladder filling to capacity and filling with ice 
water in that there was no overlap between the areas 
activated in these two conditions, there being no 
PAG but marked somatosensory cortex activity when 
filling with ice water [322]. 


PET studies were conducted in adult female volun- 
teers to identify brain structures involved in the 
voluntary motor control of the pelvic floor during 
four conditions: 1) rest; 2) repetitive pelvic floor 
straining; 3) sustained pelvic floor straining; and 4) 
sustained abdominal straining [315,370]. The results 
revealed that the superomedial precentral gyrus, the 
most medial portion of the motor cortex, is activated 
during pelvic floor contraction and the superolateral 
precentral gyrus during contraction of the abdominal 
musculature. In these conditions, significant activa- 
tions were also found in the cerebellum, supplemen- 
tary motor cortex, and thalamus. The right anterior 
cingulate gyrus was activated during sustained pel- 
vic floor straining. No activation was found in the 
subcortical structures that have been shown to be 
involved with bladder storage or voiding. 


F. SPINAL CORD INJURY 


Acute spinal cord injury disrupts the normal connec- 
tions between the sacral cord and the supraspinal cir- 
cuits that control urine storage and release. Follo- 
wing days to weeks of urinary retention, hyperactive 
voiding develops. Electrophysiological data reveal 
that this detrusor hyperreflexia is mediated by a spi- 
nal micturition reflex that emerges in response to a 
reorganization of synaptic connections in the spinal 
cord [193,246,300]. In addition, bladder afferents 
that are normally unresponsive to low intravesical 
pressures become more mechano-sensitive leading 
to the development of detrusor overactivity. Normal 
micturition is associated with a spino-bulbo-spinal 
reflex mediated by lightly-myelinated A-6 afferents 
[5,300]. These fibers represent only 20% of bladder 
afferents in some species. Compared to A-6 fibers, 
the more prevalent unmyelinated C-fibers are relati- 
vely insensitive to gradual distention of the urinary 
bladder, at least in the cat [371]. Most C-fibers in this 
species remain silent during normal filling of the 
bladder although in the rat some studies indicate that 
C-fibers can fire at low pressures [372]; whereas 
other studies [373] showed firing at higher intravesi- 
cal pressures of approximately 30 mm Hg. After spi- 
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nal cord injury, a capsaicin-sensitive C-fiber-media- 
ted spinal reflex develops (Fig 12). These C-fiber 
afferents are thought to play a role in the develop- 
ment of bladder overactivity after spinal cord injury. 
Capsaicin sensitive C-fibers have also been implica- 
ted in detrusor overactivity following upper moto- 
neuron diseases such as multiple sclerosis and Par- 
kinson’s disease [374,375]. 


Insight into the mechanism underlying the increased 
mechano-sensitivity of C-fibers after spinal cord 
injury has been gained by examining the dorsal root 
ganglion (DRG) cells supplying the bladder. Plastici- 
ty in these afferents is manifested by enlargement of 
these cells [376] and increased electrical excitability 
[116]. A shift in expression of sodium (Nat) chan- 
nels from a high threshold tetrodotoxin (TTX)-resis- 
tant type to a low threshold TTX sensitive type 
occurs after spinal cord injury. 


Plasticity in bladder afferents after spinal cord injury 
may involve the retrograde transport of substances 
from either the spinal cord or bladder to the DRG 
neuron. Bladder DRG neurons are responsive to a 
variety of neurotrophins, especially NGF which has 
been associated with hypertrophy of bladder DRG 
cells in a variety of conditions including obstruction 
and inflammation). Exposure of cultured DRG neu- 
rons to exogenous NGF promotes expression of TTX 
sensitive channels expressed following spinal cord 
injury [377]. Moreover, DRG from mice overexpres- 
sing NGF exhibit predominately TTX-S Na currents. 
Other trophic substances such as basic fibroblast 
growth factor (bFGF), brain-derived neurotrophic 
factor (BDNF), glial derived neurotrophic factor 
(GNDF),and neurotrophins-3-4 (NT-3-4) may trig- 
ger morphological and electrophysiological altera- 
tions in DRG cells after spinal cord injury. GDNF 
may be especially important because a small popula- 
tion of DRG neurons giving rise to C fibers are non- 
reponsive to NGF, but respond to GDNF [378 379]. 
It is worth noting that the response of other neuroge- 
nic disorders associated with urge incontinence 
respond to intravesical capsaicin therapy suggesting 
that plasticity in C-fiber afferents could form the 
neurogenic basis for bladder overactivity [116,376]. 
The emergence of a spinal reflex circuit activated by 
C-fiber bladder afferents represents a positive feed- 
back mechanism (Figures 7 and 12) that may be 
unresponsive to voluntary control by higher brain 
centers and thereby be able to trigger involuntary 
voiding. 


The chronic effects of a spinal cord injury on the 
voluntary control of sacral reflexes in man can be 


very variable. At one extreme, when the injury is 
supra-sacral and complete (neurologically defined as 
ASIA A (American Spinal Injuries Association) there 
is usually no modulation of pelvic floor reflexes such 
as the pudendo-anal (or urethral) reflex, whereas in 
incomplete injuries (ASIA B-D grades) the reflex is 
variably facilitated by volition depending on the 
extent of the lesion (Figure 30) [380]. Thus, when 
voluntary control over the sphincters and pelvic floor 
muscles is weak or absent, then unlike in healthy 
volunteers [238] , there will be little or no volitional 
suppression of bladder reflex activity, resulting in 
neurogenic detrusor overactivity and incontinence . 
However, the level of such incontinence will depend 
on the extent of detrusor sphincter dyssynergia and 
its obstructive effects (see chapter on Neurogenic 
Patients). 


As described earlier, normal bladder and sphincter 
function depend on the integrity of supra-spinal path- 
ways to and from the brainstem. Such pathways 
include those that voluntarily control the pelvic floor 
and the striated urinary sphincter as well as brain- 
stem reflexes that coordinate the bladder and sphinc- 
ters to enhance continence and produce efficient voi- 
ding. Collectively these comprise, among others, the 
so-called “guarding reflex”[257]. The normal guar- 
ding reflex functions to enhance sphincter closure 
and inhibit unwanted activity of bladder detrusor 
muscle as the bladder fills and so help to prevent 
incontinence. The peripheral afferent limb of the 
reflex is conveyed by the pelvic sensory nerves from 
the bladder to the sacral cord with an ascending path- 
way to the peri-aqueductal gray in the brain-stem and 
an efferent limb from the lateral nucleus in the pons 
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Figure 30 Facilitation of the normalised Pudendal Anal 
Reflex during voluntary effort in healthy subjects and 
patients with SCI. (Mean + SD). 


via the pudendal motor nerves to the pelvic floor and 
sphincters from Onuf’s nucleus in the sacral anterior 
cord [239]. Activity generated in the pudendal affe- 
rents from pelvic muscles and organs is said then to 
inhibit the bladder to enhance its capacity. 


That the bladder can be profoundly inhibited by sti- 
mulation of pudendal afferents in the sacral spinal 
nerves [381-383] or more peripherally in the dorsal 
penile (clitoral) nerves [384-386] has been shown in 
patients with spinal cord lesions . In complete spinal 
cord injury this suggests that although local sacral 
segmental reflexes may be aberrant leading to incon- 
tinence, they can be reliably suppressed through 
implanted sacral posterior root stimulators to facili- 
tate some restoration of normal bladder filling func- 
tion [387] . 


Synthesis of the guarding reflex requires the invol- 
vement of the pontine micturition centre, where nor- 
mal bladder-sphincter coordination takes place, and 
the integrity of supra-sacral pathways. Siroky and 
Krane [256] found that the guarding reflex (GR) was 
absent in over 85% of patients with complete (ASIA 
grade A) cord lesions, but it was nearly always pre- 
sent in patients with either incomplete (ASIA B-D) 
or suprapontine lesions. Therefore, the preservation 
or loss of the guarding reflex in response to bladder 
filling correlates well with the completeness of spi- 
nal transection. 


Recent studies of of neuro-urological function in spi- 
nal cord injury [388] have now confirmed that at 
bladder end fill volume (efv — defined as the volume 
at which voiding or neurogenic detrusor overactivity 
(NDO) occurs) the guarding reflex, as measured by 
the optimised [389] ‘pudendo-anal reflex’ (PAR), is 
robust in healthy volunteers, that is, as the bladder 
slowly fills the PAR increases significantly as the 
EFV is approached (Figure 31 A). In contrast, the 
guarding reflex is absent or weak in most patients 
with a neurologically defined complete supra-sacral 
spinal cord lesion (cSCI) (Figure 31 B). 


In incomplete lesions (iSCI) the guarding reflex is 
often preserved but very variable across this group of 
patients (Figure 31 B). A weak guarding reflex seems 
to be usually associated with a small bladder capaci- 
ty (Figure 31 C), that is, NDO often occurs at low 
bladder volumes presumably because pudendal inhi- 
bition of the bladder is weak. In contrast to healthy 
volunteers, who have a very low level pudendo-anal 
reflex during voiding consistent with properly coor- 
dinated voiding, in most patients with cSCI, the 
pudendal reflex is abnormally enhanced as expected 
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Figure 31. Interaction of normal bladder function with optimised PAR in healthy volunteer. 

B. The normalised Pudendal Anal Reflex representing the Guarding Reflex at bladder end fill volume (open), and during voi- 
ding (Healthy) or neurogenic detrusor overactivity (SCI) (Hatched). Mean + SD. C. Volumes and PAR - Correlated values of 
PARefv and bladder efv in the 3 subject groups. Data expressed as mean+SD for both parameters. Significance between the 
bladder efv of the healthy and SCI subjects was denoted by *** p<0.0001 along the x-SD bar; and significance between the 
PARefv of the healthy and SCI subjects was denoted by p<0.05 denoted by * along the y-SD bar.] 


during NDO and vesico-sphincter dyssynergia 
[390,391] . IniSCI patients the reflex is very variable 
ranging from near normal to grossly aberrant as in 
cSCI [388]. 


Overall there is some agreement between the experi- 
mental findings of aberrant neural control of the 
lower urinary tract in animals and man following spi- 
nal cord damage, however, we still know rather little 
about the plastic changes taking place in the brain 
and spinal cord following upper motor neuron 
lesions. Although most of the neural circuits invol- 
ved in the normal control of the lower urinary tract in 
man are autonomic and involuntary just like other 
animals, micturition and storage are under very pre- 
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cise volitional control through cerebro-spinal activa- 
tion. They appear to involve a ‘guarding reflex’ [258] 
which has both voluntary and involuntary compo- 
nents depending on the perceived sense of bladder 
fullness and desire to void. Interestingly, voluntary 
contractions of the sphincters and other pelvic floor 
muscles have the potential to suppress undesirable 
bladder contractions through facilitation of the guar- 
ding reflex not only in healthy subjects but also in 
some patients with incomplete spinal cord injury. In 
this context, pelvic floor muscle training (see chapter 
on Adult Conservative Management) could be a pro- 
mising strategy to help some of these patients regain 
motor recovery by promoting increased cortical 
drive to surviving corticospinal neurones. 
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Pathophysiology of Urinary Incontinence, 
Fecal Incontinence and Pelvic Organ 
Prolpase 


J. MOSTWIN 


A. BouRCIER, F. HAAB, H. KOELBL, S. RAO, N. RESNICK, S. SALVATORE, A. SULTAN, 
O. YAMAGUCHI 


For this third International Consultation on Inconti- 
nence, the Committee on Pathophysiology was re- 
organized to consider causes of pelvic prolapse and 
fecal, as well as urinary, incontinence. For many 
women, childbirth and pregnancy contribute to the 
development of urinary as well as fecal incontinence, 
therefore these two conditions have been naturally 
integrated into a single chapter. Special problems of 
the elderly have also been included for this ICI. 


We have also been asked to consider pathophysiolo- 
gical mechanisms underlying pelvic organ prolapse. 
These three areas of our concentration, urinary 
incontinence, pelvic organ prolapse and fecal incon- 
tinence, are loosely interconnected by virtue of simi- 
lar location within the body. In the case of women, 
childbirth and pregnancy may contribute to one or all 
of these conditions. Yet there are also neurological 
factors, and gender specific factors which must be 
considered in the evaluation of any given patient. 
Thus, we have tied to provide a balanced overview 
of the subject, keeping in mind both the common and 
the distinct qualities of the various conditions, while 
organizing them in a logical, narrative manner that 
makes any one section of the chapter easy to read. 


Other than the re-organization of the Committee, 
there have been only incremental increases in our 
understanding of urinary incontinence over the past 
few years, whether men’s or women’s. We have thus 
retained much of the original body of knowledge that 
appeared in the previous two Consultations in this 
chapter, so that the reader seeking a comprehensive 
review of the subject can find it here without needing 
to examine previous, sometimes difficult to find, edi- 
tions. Because of the growing length of the report, 
however, we have omitted a number of figures from 
the first two ICI reports, as well as many of the tables 
regarding men’s incontinence. 
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In the area of women’s stress incontinence, intrinsic 
urethral function continues to receive increased 
attention. As newer pharmacological agents to provi- 
de neural stimulation of the striated sphincter appear, 
and the limits of vaginal suspensory operations for 
correction of urethral dysfunction are reported, 
considerations of pathophysiology have shifted from 
the 50 year old paradigm reagrding urethral mobility 
associated with vaginal prolapse in the genesis of 
incontinence. However, these newer directions 
should be considered against the background of half 
a century of observation and practical clinical expe- 
rience. We therefore continue to recommend a balan- 
ced approach. 


In the area of men’s incontinence, the greatest 
concern remains the problem of sphincteric injury 
following radical pelvic surgery and brachytherapy. 
While many thousands of procedures are performed 
annually, our knowledge about sphincteric anatomy 
and function has progressed little since the last ICI. 
Instead, empiric methods of treatment and hopeful 
prevention have been advanced to treat affected indi- 
viduals, and insofar as prosthetic implants remain an 
effective method of treatment, enthusiasm and 
urgency for further basic research into male sphinc- 
teric function remains limited. In contrast to this kind 
of sphincteric injury, the causes of incontinence 
associated with bladder outlet obstruction and pros- 
tatic enlargement have been well characterized, and 
little new knowledge has appeared in recent years.) 


Finally, with respect to fecal incontinence and pelvic 
prolapse, two new areas for this Committee’s 
concern, the sections addressing them may appear to 
provide some overlap and possible redundancy. 
Because this is not a textbook on the subject, we 
have preferred to allow the narrative quality of each 
section to remain intact so as to facilitate reading and 
avoid a fragmented tone to the final chapter. 


A. THE OVERACTIVE 
BLADDER 


I. INTRODUCTION 


The most common problem with urine storage arises 
when the bladder fails to remain relaxed until an 
appropriate time for urination. The symptom syndro- 
me is called “overactive bladder’(OAB), which 
refers to the symptoms of urgency, with or without 
urge incontinence, usually with frequency and noctu- 
ria. According to the ICS terminology as of 2002, 
OAB symptoms are suggestive of urodynamically 
demonstrable detrusor overactivity(involuntary 
detrusor contraction) during the filling phase which 
may be spontaneous or provoked. This may be fur- 
ther characterized as neurogenic when there is a rele- 
vant neurological condition. Common neurogenic 
causes include stroke, Parkinson’s disease, multiple 
sclerosis and spinal injury. Non-neurogenic etiolo- 
gies may be related to outflow obstruction, aging, 
female anatomical incontinence, but most cases are 
idiopathic. This section focuses on pathophysiology 
of the overactive bladder and reviews studies that 
have provided insights into the mechanisms under- 
lying bladder overactiviy. 


IL. NEUROGENIC DETRUSOR 
OVERACTIVITY 


1. SUPRAPONTINE LESIONS (FIGURE 1) 


It is generally accepted that suprapontine lesions 
such as cerebrovascular disease and Parkinson’s 
disease produce detrusor overactivity. The patient 
with a suprapontine lesion loses voluntary inhibition 
of micturition, which corresponds to uninhibited 
overactive bladder according to a classification by 
Fall et al [1, 2]. 


Brain transection studies in animals with an intact 
neuroaxis showed that suprapontine areas generally 
exert a tonic inhibitory influence on the pontine mic- 
turition center (PMC) [3, 4]. In humans, the cerebral 
cortex (medial frontal lobes) and the basal ganglia 
are thought to suppress the micturition reflex. Thus, 
damage to the brain induces bladder overactivity by 
reducing suprapontine inhibition. 
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Recently, the mechanism of overactive bladder indu- 
ced by cerebral infarction or Parkinson’s disease has 
been further studied using animal models[5-7]. In the 
central nervous system, a glutamatergic pathway is 
known to play a role in both excitatory and inhibito- 
ry regulation of micturition [5, 8, 9]. Central dopa- 
minergic pathways also have dual excitatory and 
inhibitory influences on reflex bladder activity [10, 
11]. It has been demonstrated that in the rat cerebral 
infarction model, bladder overractivity is mediated 
by NMDA glutamatergic and D2 dopaminergic exci- 
tatory mechanisms [7], suggesting that cerebral 
infarction may alter a balance between the facilitato- 
ry and inhibitory mechanism that results in upregula- 
tion of an excitatory pathway and downregulation of 
a tonic inhibitory pathway. Similarly, neuropharma- 
cological studies in a monkey model for Parkinson’s 
disease have shown that detrusor overactivity may 
result from a loss of dopaminergic inhibition media- 
ted by D1 receptors [12, 13]. 


2. SPINAL CORD LESIONS (FIGURE 2) 


A spinal cord lesion above the lumbosacral level eli- 
minates voluntary and supraspinal control of mictu- 
rition, leading to bladder overactivity mediated by 
spinal reflex pathways [14, 15]. Disruption below the 
level of the pons leads to unsustained and uncoordi- 
nated detrusor contractions often associated with 
uncoordinated sphincter overactivity (detrusor- 
sphincter dyssynergia, DSD). Impairement or loss of 
bladder sensation is a typical feature. 


Electrophysiologic studies of the effect of capsaicin 
on voiding reflexes have shown that the afferent limb 
of the micturition reflex in chronic spinal 
cats consists of unmyelinated C-fiber afferents, whe- 
reas in normal cats it consisits of myelinated A- d 
afferents [14, 16, 17]. Since C-fiber bladder afferents 
in the cat usually do not respond to bladder disten- 
sion [18], a considerable reorganization of reflex 
connections takes place in the spinal cord following 
the interruption of descending pathways from the 
brain. In humans with spinal cord lesions, neuroge- 
nic detrusor overactivity is likely to be mediated by 
capsaicin-sensitive C-fiber afferents. Clinical expe- 
rience with capsaicin supports the role of these C- 
fiber afferents in the pathophysiology of neurogenic 
bladder overactivity. Capsaicin has been used for the 
treatment of neurogenic bladder overactivity in 
patients with spinal cord injury or multiple sclerosis. 
When administered intravesically, capsaicin 
increases bladder capacity, reduces micturition 
contraction pressure, decreases autonomic dysre- 
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Figure 1. Suprapontine lesions causing detrusor overactivity 
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Figure 2. Spinal cord lesions causing detrusor overactivity 
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flexia and reduces the frequency of incontinence [19- 
21]. More recently, resineferatoxin, an ultra-potent 
analogue of capsaicin, has also used [22, 23]. 


In addition to changes in reflex pathways(i.e, C-fiber 
afferent-mediated micturition reflex), it has been 
demonstrated that a functional outlet obstruction 
resulting from DSD may alter the properties of blad- 
der afferent neurons. For example, in chronic spinal 
animals, afferent neurons innervating the bladder 
increase in size, a change prevented by urinary diver- 
sion[24]. These observation suggest that some fac- 
tors released in the obstructed bladder may be res- 
ponsible for the neural change. Subsequently, the 
factors have been identified as nerve growth factor 
(NGF) [25]. 


Another type of plasticity in C-fiber bladder afferent 
neurons is evident as a change in excitability. Whole 
cell-patch clamp recordings have shown that hyper- 
trophied bladder afferent neurons exhibit increased 
excitability due to a shift in expression of sodium 
channels from high-threshold tetrodotoxin(TTX)- 
resistant to low-threshold TTX-sensitive channels 
[26, 27]. In normal animals, TTX-resistant sodium 
channels are mainly expressed in C-fiber afferent 
neurons[28, 29]. 


II. NON-NEUROGENIC DETRUSOR 
OVERACTIVITY 


1. OUTFLOW OBSTRUCTION (FIGURE 3) 


Detrusor overactivity associated with outflow obs- 
truction has long been recognized[30]. Sixty percent 
of patients with benign prostatic obstruction(BPO), 
exhibit this on filling cystometry. Following trans- 
urethral prostatectomy(TURP), the involuntary 
contractions disappear in two-thirds. 


The hypothesis that denervation underlies obstructed 
non-neurogenic detrusor overactivity comes from 
the morphological studies of Gosling et al [31]. They 
demonstrated a reduction in acetylcholine esterase 
(AChe)staining nerves in obstructed human bladder 
muscle. Pharmacological studies performed on 
detrusor biopsies from patients with bladder outlet 
obstruction[32] have shown that muscle strips from 
patients with detrusor overactivity exhibit denerva- 
tion supersensitivity to acetylcholine (the main exci- 
tatory neurotransmitter to the human bladder) and a 
reduction in nerve-mediated responses, as compared 
with strips from normal, stable bladder. Similar phar- 
macological and morphological evidences of dener- 
vation have been shown in studies using animal 
models of detrusor overactivity caused by urethral 
obstruction [33-35], demonstrating that there were 
significant increases in sensitivity to acetylcholine 
and other agonists such as high potassium, and the 
response to intramural nerve stimulation was signifi- 
cantly reduced (despite increased responsiveness of 
the muscle to exogenous acetylcholine), with both 
cholinergic and non-cholinergic(purinergic) neuro- 
transmission being affected. These changes suggests 
a post-junctional supersensitivity secondary to par- 
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Figure 3. Outflow obstruction causing detrusor overactivity 
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tial denervation of the obstructed detrusor muscle, 
and may be the basis of unstable bladder behavior. 


However, it is not clear how denervation develops in 
outflow obstruction. One possibility is that there is a 
reduction of blood flow due to the effect of raised 
intravesical pressure during voiding or the increased 
tissue pressure of hypertorophied bladder wall 
during filling. Such hemodynamic change has been 
demonstrated in a canine model of outlet obstruction 
[36]. Thus, the role of ischemia in changes in bladder 
function and structure following outlet obstruction 
has been well characterized. A more recent study 
using iNOS knockout mice [37] suggests that gene- 
ration of NO soon after obstruction is necessary to 
prevent detrusor dysfunction, since NO produces 
vasodilation and decreases platelet aggregation. 


Obstruction can alter the properties of the detrusor 
muscle. In the obstructed guinea pig bladder, the 
detrusor muscle shows a decrease in force develop- 
ment, suggesting a deterioration in detrusor contrac- 
tility [38]. The cable properties of detrusor cells are 
also changed [39]. The length constant is reduced, 
suggesting a decrease in cell to cell propagation of 
electrical activity. The time constant of the cell mem- 
brane is prolonged, leading to greater instability of 
membrane potential. This may facilitate depolariza- 
tion of the the cell and activate L-type calcium chan- 
nels. Such a mechanism could be further amplified 
by depolarizing currents supplied by a purinergic 
system, which has been shown to emerge in human 
obstructed bladder [40]. These findings suggest that, 
in general, individual cells are more irritable while 
synchronous activation is damaged, findings that are 
consistent with the abnormal bladder behavior of 
obstructed bladder, i.e., the decreased contractility 
coexisting with bladder overactivity. 


A different interpretation for the mechanism under- 
lying the development of detrusor overactivity is a 
possible reorganization of spinal micturition reflexes 
following outlet obstruction. Partial urethral ligation 
in arat model results in hypertrophy of bladder affe- 
rent as well ass efferent neurons [41, 42]. This hyper- 
trophy of bladder neurons is accompanied by increa- 
sed expression of NGF in the bladder as well as in 
sacral autonomic centers[25], leading to facilitation 
of the spinal micturition reflex [41, 42]. Similarly, in 
patients with outflow obstruction, a spinal reflex 
may be responsible for the development of detrusor 
overactivity. This reflex is thought to be mediated by 
C-fibers and clinically detected as a positive respon- 
se to the ice water test. C-fiber neurons are also 
known to contain tachykinin and other peptides as 


neurotransmitters. It has been suggested that in rats 
with bladder outlet obstruction, tachykinins can 
influence via NK receptors both the spinal and 
supraspinal control of the bladder [43, 44]. 


2. AGING 


Although the International Prostate Symptom Score 
(IPSS) questionnaire was developed to asses voiding 
dysfunction associated with prostatic enlargement, 
the questions deal mostly with voiding symptoms, 
and are not specific for outlet obstruction. When the 
IPSS questionnaire has been administerd to women 
as well as men,the scores of older men are similar to 
that of older women.[45]. This suggests that lower 
urinary tract symptoms (LUTS) may be a similar 
sign of aging in both men and women. The prevalen- 
ce of urgency syndromes, in particular, increases 
with age, independent of the presence of outflow 
obstruction or neurogenic disorder. A study of incon- 
tinent institutionalized elderly revealed that approxi- 
mately 61% of the women and 59% of the men 
(without obstruction) had detrusor overactivity [46]. 
However, in the elderly, the boundaries between neu- 
rogenic and non-neurogenic are uncertain, since age- 
associated neurogenic diseases such as subclinical 
cerebrovascular disorders, autonomic neuropathy 
and chronic brain failure commonly occur. Compu- 
terized tomography, magnetic resonance imaging or 
SPECT sometimes can detect the presence of cere- 
bral lesions in elderly patients with detrusor overac- 
tivity [47,48]. This may distinguish neurogenic from 
idiopathic deturusor overactivity in a considerable 
number of older patient 


With regard to aging-related detrusor overactivity, 
Elbadawi et al. have proposed a possible explanation 
based on detailed ultrastructural study[49-51]. Elec- 
tron microscopy of detrusor biopsies have revealed a 
characteristic structural pattern in specimens from 
the elderly with this detrusor overactivity. The main 
ultrastructural features of this dysfunctional pattern 
were abundant distinctive protrusion junctions and 
abutments which were proposed to mediate electrical 
coupling between the muscle cells and to be involved 
in generation of myogenic contraction in the overac- 
tive bladder. In addition, if the patients had impaired 
detrusor contractility, there was superimposed 
widespread degeneration of muscle cells and nerve 
axons, which matched the special group of elderly 
patients with DHIC (detrusor hyperactivity with 
impaired contractility) [52]. 


Age-dependent alterations in detrusor function also 
have been evaluated. Cystometry of conscious rats 
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shows that bladder compliance decreases with aging 
[53]. In the rat detrusor muscle, the relaxant respon- 
se to noradrenalin or isoproterenol has been shown to 
decrease with age, a change which may be related to 
decreased density of a -adrenoceptors and decreased 
cyclic adenosine monophosphate (cAMP) produc- 
tion [54]. In addition, age-related changes in choli- 
nergic and purinergic neurotransmission have been 
studied recently in human detrusor muscle, showing 
that during electrical nerve stimulation, acetylcholi- 
ne (Ach) release is decreased while ATP release is 
increased with aging [55,56]. These changes in neu- 
rotransmission may contribute to the changes in 
bladder function in the elderly. 


3. PELVIC FLOOR DISORDERS 


Detrusor overactivity is known to be associated with 
female stress urinary incontinence as a result of pel- 
vic floor relaxation. After surgical correction, this 
disappears in approximately two-thirds of these 
patients [57]. This may suggest that afferent nerve 
activity from pelvic floor and urethra is involved in 
detrusor inhibition during bladder filling. Thus, the 
decreased afferents due to pelvic floor deficiency can 
lead to involuntary detrusor contraction. External 
and direct pudendal nerve electrical stimulation 
shows good clinical results in the treatment of the 
overactive bladder [58, 59], thereby supporting this 
hypothesis. 


The relationship of urethral distention or perfusion in 
the genesis of bladder overactivety was considered in 
a series of experiments performed between 1914 and 
1941 by Barrington. 


4. IDOPATHIC DETRUSOR OVERACTIVITY 


The diagnosis of idiopathic detrusor overactivity 
requires the exclusion of all known causes, but this 
should include all situations where etiology is unk- 
nown. Thus, the term is used to apply to a wide range 
of different conditions that may have a common final 
pathophysiologic pathway[60]. The following 
mechanisms are considered to be involved in the 
pathophysiology of idiopathic detrusor overactivity. 


5. SENSORY AFFERENT ACTIVATION (FIGURE 4) 


Neuropeptide-containing sensory nerves have been 
found innervating the human bladder [61]. These 
sensory afferents are capsaicin-sensitive, unmyelina- 
ted C-fibers. They usually transmit sensation of blad- 
der fullness, urgency and pain. Local release of 
tachykinins(substance P, CGRP) and other peptides 
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Figure 4. Afferent activation mechanism 


from these sensory nerves in the bladder wall may 
produce diverse biological effects, such as detrusor 
muscle contraction, facilitation of neural transmis- 
sion and increased vascular permeability [61]. 


Recently, a role of the urothelium in afferent activa- 
tion has becomes the focus of intense interest. The C- 
fiber afferents generally have endings in the suburo- 
thelial layer of the bladder wall, but in some cases, 
they also penetrate the urothelium [61, 62]. Ferguson 
et al [63] demonstrated that ATP was released from 
the urothelium by bladder distension. In addition, 
ATP receptors(P2X3) are expressed on sensory affe- 
rent nerves [64, 65]. Thus, bladder filling causes a 
release of ATP from the urothelium, and ATP, in turn, 
can activate P2X3 receptors on afferent nerve termi- 
nals to evoke a neural discharge. Supporting this 
view, P2X3-deficient mice exhibite marked bladder 
hyporeflexia, associated with decreased voiding fre- 
quency and increased bladder capacity [66, 67]. 


In human the bladder, this sensory process seems to 
be more complex than originally thought. In studies 
of human bladder [68], P2X3 receptors could not be 
seen to co-localize exclusively with sensory nerve 
fibers containing calcitonin gene-related peptide 
(CGRP), whereas P2X3 receptor immunoreactivity 
was found near myofibroblasts(so-called interstitial 
cells). Moreover, these myofibroblasts make close 
appositions with C-fiber nerve endings[69]. Thus, 
their contractile phenotype and intimate association 
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with nerve suggest that myofibroblasts may respond 
to ATP and mechanically alter afferent nerve func- 
tion[70]. 


In addition to ATP, prostanoids and nitric oxide(NO) 
are synthesized locally in both mucosa and muscle, 
and they are also released by bladder distension [71- 
74]. It is most likely that a cascade of 
stimulatory(eg.ATP, prostanoids, tachykinins) and 
inhibitory (eg.NO) mediators are involved in the 
transduction mechanisms underlying the activation 
of sensory afferent fibers during bladder filling [75]. 


This urothelial afferent transduction process suggests 
that up-regulation of the afferent activation mecha- 
nisms(eg. an increased generation/release of ATP, 
increased sensitivity of afferent nerves to mediators, 
increased number of afferent nerves) can induce 
detrusor overactivity, causing the symptoms of OAB. 
Smet et al [76] have shown that the density of nerve 
fibers immunoactive for substance P and CGRP was 
significantly higher in women with idiopathic detru- 
sor overactivity than in normal age-matched women. 


Furthermore, intravesical vanilloids (capsaicin and 
resineferatoxin) have been shown to improve OAB 
symptoms in patients with idiopathic detrusor ove- 
ractivity as well as with hypersensitivity disorders 
[77-79]. These results may support the above hypo- 
thesis, but information on bladder sensory mecha- 
nisms is still limited. 


6. MYOGENIC BASIS 


Brading and Turner [80, 81] have emphasized that 
myogenic changes(regardless of etiology) may 
contribute to the pathophysiology of idiopathic 
detrusor overactivity. On the basis of observation 
that denervation is consistently found in detrusor 
biopsy specimen from patients with various forms of 
non-neurogenic detrusor overactivity [82], they have 
proposed that partial denervation of the detrusor may 
alter the properties of smooth muscle, leading to 
increased excitability and increased coupling bet- 
ween cells. Thus, local contraction(activity) that 
occurs somewhere in the detrusor will spread throu- 
ghout the bladder wall, resulting in coordinated myo- 
genic contraction of the whole bladder. However, 
recent electrophysiological studies [83] have shown 
that gap junction coupling is reduced rather than 
increased in detrusor muscle from patients with 
detrusor overactivity, suggesting the opposite effect 
on intercellular communication. Thus, it remains to 
be seen whether local activity spreads throughout the 
bladder wall. Regardless, as Brading has stated[80], 
the changes in smooth muscle properties seem to be 
a necessary prerequisite for the production of invo- 
luntary detrusor contraction. 


7. ACETHYLCHOLINE(ACH) RELEASE 


It is clear from a clinical point of view that in 
patients with idiopathic detrusor overactivity, anti- 
muscarinic drugs can improve symptoms, reduce 
urgency and increase bladder capacity. This suggests 
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that in these patients, these is Ach release during 
bladder filling, leading to an increase in detrusor 
tone or involuntary bladder contraction. 


Recently, using microdialysis technique, Yoshida et 
al. [84] found that there is a basal Ach release in 
human detrusor muscle. This release of Ach increa- 
sed when bladder strips were stretched. They also 
showed that the released Ach is of non-neuronal ori- 
gin, and, at least partly, is generated by the urothe- 
lium. In addition, Yossepowitch et al. [85] inhibited 
Ach breakdown with a cholinesterase inhibitor in a 
series of patients with LUTS. They found significant 
changes in bladder sensation, a decrease in bladder 
capacity, and an induction or amplification of invo- 
luntary detrusor contractions in 78% of the patients 
with the symptoms of OAB, but in none with no spe- 
cific complaints suggesting the OAB. Such an effect 
requires Ach release during bladder filling. 


Thus, it has been suggested that, during the storage 
phase, ACh may be released from a non-neuronal 
source(possibly the urothelium), or from postgan- 
glionic cholinergic neurons that may be activated by 
increased afferent activity via reflex pathways in the 
pathologic condition. Such a release of Ach can 
enhance the myogenic contractile activity of the 
detrusor, which seems to be a trigger stimulation for 
inducing an involuntary contraction, as postulated in 
the myogenic theory of detrusor overactivity. 


It is assumed that all these mechanisms described 
above may contribute in concert to the pathophysio- 
logy of idiopathic detrusor overactivity (Figure 5). 
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Figure 5. Idiopathic causes for detrusor activity 
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B. PREGNANCY, CHILDBIRTH 
AND THE PELVIC FLOOR 


Reduction in both perinatal and maternal mortality 
rates in recent decades has focused increasing atten- 
tion on maternal morbidity and the long-term seque- 
lae of childbirth. Antenatal education encourages 
expectant mothers to anticipate normal vaginal deli- 
very, leading to an early restoration of normal pelvic 
function after the performance of routine pelvic floor 
exercises. Not least because of improved investigati- 
ve techniques available during the past decade, the 
incidence and mechanisms of obstetric injury to the 
pelvic floor have come under scrutiny. A survey of 
female British obstetricians [86] revealed that one 
third indicated a personal preference for elective cae- 
sarean delivery of their own hypothetical uncompli- 
cated singleton pregnancy; a general fear of pelvic 
floor trauma was cited as the most common reason 
for this choice. Despite being based on incomplete 
prognostic data, this sentiment may be echoed 
increasingly among obstetric patients and may lead 
to an unselective, and even misguided, increase in 
caesarean delivery rates. 


Epidemiological studies have reported prevalence of 
stress incontinence ranging from 23 to 67 percent 
during pregnancy and 6 to 29 percent after childbir- 
th, but little is known about how the condition affects 
women at this time. However, the prevalence of uri- 
nary incontinence may be nearly the same 8 weeks 
postpartum as during pregnancy. 


It is important that contributory obstetric factors are 
identified and their occurrence minimized. Vaginal 
birth has been recognized as being potentially trau- 
matic to the pelvic floor. Women who have sustained 
significant anal sphincter injury are at greater risk of 
further damage of fecal incontinence with subse- 
quent deliveries. 


L EFFECTS OF PREGNANCY ON 
PELVIC FLOOR FUNCTION 


In spite of the great advances that have been made in 
many areas of obstetric care, ignorance still persists 
regarding the fundamental physiological facts about 
the impact of pregnancy and delivery on lower uri- 
nary tract function. There is a striking dearth of pros- 
pective studies regarding the relationship of pre- 
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gnancy and delivery to the problem of urinary incon- 
tinence among women. Further research may reveal 
that stress incontinence in women is related, at least 
in part, to the pregnant state itself, rather than to trau- 
ma sustained at delivery. If true, this has significant 
implications for subsequent research efforts investi- 
gating the etiology of female urinary incontinence. 


Cutner and Cardozo have summarized the few 
papers that do exist as follows [87]: “Lower urinary 
tract symptoms are so common in early pregnancy 
that they are considered normal. Their progression 
throughout the antepartum period and their resolu- 
tion postpartum has been documented by several 
authors. However, the data are confusing and the 
underlying causes remain uncertain. The effects of 
normal pregnancy on the physiology of the lower 
urinary tract remain largely not investigated, in spite 
of the common pronouncements on this subject in 
the obstetrical literature. [88-91].” 


It is commonly assumed that stress incontinence 
develops (at least in part) as the result of delivery 
trauma to the pelvic floor. However, several resear- 
chers have documented that many young nulliparous 
women suffer from occasional stress incontinence 
which is a significant clinical problem in as many as 
5 % [92-94]. In a study of the relationship of pre- 
gnancy to stress inconti nence, Francis [88] found 
that 40 % of primigravid women had a history of 
occasional stress incontinence before becoming pre- 
gnant, and that if such a history was present their 
stress incontinence invariably became worse during 
pregnancy. If incontinence developed during pre- 
gnancy, it tended to disappear after the puerperium, 
but recurred with subsequent pregnancies and beca- 
me progressively worse, eventually becoming a cli- 
nical problem when these women were no longer 
pregnant. Francis concluded that in women who 
deve lop stress incontinence in middle life, pregnan- 
cy itself, rather than parturition, revealed the defect 
and made it worse. Similar conclusions have been 
reached by other researchers [95-97]. The prevalen- 
ce of persistent stress urinary incontinence is repor- 
ted to be significant ly higher in grand multiparae 
compared with nulliparae[98]. 


IL. PATHOPHYSIOLOGIC 
MECHANISMS OF BIRTH INJURY 
TO THE PELVIC FLOOR 


Vaginal delivery, notably the first, is strongly asso- 
ciated with later surgery for stress incontinence, but 
the asso ciation is modified by maternal conditions 


and inter ventions during delivery. Vaginal delivery 
may initiate damage to the continence mechanism by 
direct injury to the pelvic floor muscles, damage to 
their motor inner vation, or both. Additional dener- 
vation may occur with aging, resulting in a functio- 
nal disability many years after the initial trauma. 
Physical and emotional health problems are common 
after childbirth, and are fre quently not reported to 
health professionals despite the fact that many 
women would like more advice and assistance in 
dealing with them. 


There would seem to exist four major mechanisms 
by which childbirth (vaginal delivery) might contri- 
bute to the increased risk of urinary incontinence 
among women: 


1. injury to connective tissue supports by the mecha- 
nical process of vaginal delivery, especial instru- 
mental vaginal delivery (forceps > ventouse deli- 
very) (Figure 6); 


. vascular damage to the pelvic structures as the 
result of compression by the presenting part of 
the fetus during labor; 


. damage to the pelvic nerves and/or muscles as the 
result of trauma during parturition; 


. direct injury to the urinary tract during labor and 
delivery. The physiolgic changes produced by 
pregnancy may make pregnant women more sus- 
ceptible to injury from these pathophysiological 
processes (Figure 7). 


Vaginal delivery causes partial denervation of the pel 
vic floor (with consequent re-innervation) in most 
women having their first baby. Pelvic floor muscle 
strength is impaired shortly after vaginal birth, but 
for most women returns within two months. In a few 
this is severe and is associated with urinary and fecal 
inconti nence. For some it is likely to be the first step 
along a path leading to prolapse and/or stress incon- 
tinence [99]. There is a growing body of evidence 
that multi parity, forceps delivery, increased duration 
of the second stage of labor, partially due to epudiral 
anaesthesia, third degree perineal tear and high birth 
weight (> 4000 g) are important factors leading to 
pudendal nerve damage [100-103]. 


Peschers et al showed that pelvic floor muscle 
strength is significantly reduced three to eight days 
postpartum in women following vaginal birth but not 
in women after caesarean delivery. Six to ten weeks 
later palpa tion and vesical neck elevation on per- 
ineal ultrasound do not show any significant diffe- 
rences to antepartum values, while intravaginal pres- 
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Figure 6. Labor stretches and tears vaginal wall. From: 
Randall and Nichols, Vaginal Surgery, 1989, Williams and 
Wilkins. [189] 


midline &urethral 


paravaginal 


Figure 7. Urethra and vagina are compressed during labor. 
The pubic angle can affect the structures that are compres- 
sed. From: Randal and Nichols, Vaginal Surgery, 1989, 
Williams and Wilkins. [189] 


sure on perineometry remains significantly lower in 
primiparae, but not in multiparae. Pelvic floor 
muscle strength is impaired shortly after vaginal 
birth, but for most women returns within two months 
[104]. 


There also is EMG evidence of re-innervation in the 
pelvic floor muscles after vaginal delivery in 80%. 
Main ly women who have a long active second stage 
of labor and heavier babies show the most EMG evi- 
dence of nerve damage. An elevation in perineal 
body position as well as a decrease in the area of the 
urogenital hiatus and of the levator hiatus at two 
weeks postpartum sug gests a return of normal leva- 
tor ani geometry after vaginal delivery in most 
patients [105]. 


The pudendal nerve terminal motor latency 
(PNTML) measured 48-72 h after delivery is increa- 
sed in women delivered vaginally compared to nulli- 


parous control subjects. Multiparity, forceps delive- 
ry, increased dura tion of the second stage of labor, 
third degree perineal tear and high birth weight are 
important factors leading to pudendal nerve damage 
[100]. Compared with spon taneous vaginal births, 
women having forceps or ven touse extraction have 
increased odds for perineal pain, sexual problems, 
and urinary incontinence [101]. Vagi nal delivery, 
notably the first, is strongly associated with later sur- 
gery for stress incontinence, but the asso ciation is 
modified by maternal conditions and inter ventions 
during delivery [106]. Women with three or more 
birth deliveries were more likely to have inconti 
nence and excessive pelvic floor descent [106]. 
There is no evidence to suggest that at five years 
after delivery use of the ventouse or forceps has spe- 
cific maternal benefits or side effects [107]. Meyer et 
al. found that, after spontaneous and instrumental 
deliveries, 21% and 34% of women complained of 
stress urinary inconti nence and 5.5% and 4% repor- 
ted fecal incontinence, respectively. Substantial 
bladder neck hypermobility was present together 
with diminished functional ure thral length and intra- 
vaginal and intra-anal pressures. Only 22% of 
patients with stress urinary incontinence during pre- 
gnancy had such incontinence after delivery [108]. 
Women with postpartum urinary stress inconti nence 
have significantly greater antenatal bladder neck 
mobility than those women who were continent post 
partum [109]. 


HI EPIDURAL ANALGESIA DURING 
LABOUR 


Regional anaesthesia for the relief of labor pain has 
become more popular during the past 20 years. Des- 
pite interest in its possible obstetric consequences, 
little attention has been paid to its potential effects on 
the pelvic floor and perineal injury. The available 
published data describe conflicting results. Some 
studies suggest that epidural analgesia, by enabling 
relaxation of the pelvic floor, leads to greater control 
of delivery of the fetal head and consequently fewer 
perineal lacerations [110], but prolongation of the 
second stage may also increase the incidence of 
pudendal nerve damage [103, 111]. Robinson et al. 
[112]recently examined the relation ship between 
epidural analgesia and perineal damage, and found 
that the rate of significant perineal injury was higher 
with epidural analgesia (16,1 % compared with 
increased use of operative intervention.) Episiotomy 
and instrumental delivery were responsible for this 
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dif ference. Such an association may partly explain 
why institutions are reporting increased rates of 
significant perineal injury, paralleling local increases 
in epidural usage [106]. 


1. ROLE OF EPISIOTOMY 


Episiotomy is a widely performed intervention in 
child birth, despite equivocal scientific evidence 
regarding its benefit. It is one of the few surgical pro- 
cedures perfor med without the patients consent and 
is the most com monly performed surgical procedu- 
re in the United States. There is a widespread 
assumption that it may do more harm than good 
[106, 112]. Restrictive episiotomy policies appear to 
have a number of benefits com pared to routine epi- 
siotomy policies. 


Proponents of routine episiotomy claim that it avoids 
spontaneous uncontrolled tears and long _term 
relaxa tion of the pelvic floor, but these advantages 
are diffi cult to substantiate. There is no evidence 
that either first or second-degree perineal tears cause 
long-term consequences [89], so any argument that 
episiotomy prevents such spontaneous tears is incon- 
sequential. A growing body of evidence suggests that 
episiotomy offers no protection against third and 
forth-degree tears, which are associated with adverse 
sequelae. A recent overview by Myers-Helfgott and 
Helfgott emphasized the absence of scientific evi- 
dence to sup port a role for liberal elective episioto- 
my in the reduc tion of third-degree lacerations 
during childbirth [90]. Indeed, several reports have 
implicated routine episio tomy in the genesis of 
major perineal and anal sphinc ter tears, even after 
controlling for confounding variables [91-93, 113]. 
In particular, midline episiotomy is associated with 
significantly higher rates of third and fourth-degree 
perineal tears than are mediolateral episiotomies [95- 
97]. Midline episioto my is not effective in protec- 
ting the perineum and sphincters during childbirth 
and may impair anal conti nence [114]. Coats et al., 
in a randomized controlled trial of 407 women, 
found that with midline episiotomy, 11,6 % of 
patients experienced lacerations of the anal canal 
versus 2 % who experienced these complications in 
association with mediolateral episio tomies. This 
association is compounded when instru mental deli- 
very is employed, with anal sphincter injury rates of 
50 % reported with the use of midline episioto my 
and forceps [115]. In spite of these data, midline epi- 
siotomy is still bewilderingly widespread, presuma 
bly because it is perceived to heal better and cause 
less postnatal discomfort. 


Restrictive episiotomy policies appear to have a num 
ber of benefits compared to routine episiotomy poli- 
cies. There is less posterior perineal trauma, less 
suturing and fewer complications, no difference for 
most pain measures and severe vaginal or perineal 
trauma, although there was an increased risk of ante- 
rior perineal trauma with restrictive episiotomy [116, 
117]. 


Women who have episiotomies have a higher risk of 
fecal incontinence at three and six months postpar- 
tum compared with women with an intact perineum. 
Com pared with women with a spontaneous lacera- 
tion, epi siotomy triples the risk of fecal incontinen- 
ce at three months and six months postpartum, and 
doubles the risk of flatus incontinence at three 
months and six months postpartum. A non-extending 
episiotomy (that is, second degree surgical incision) 
triples the risk of fecal inconti nence and doubles the 
risk of flatus incontinence post partum compared 
with women who have a second degree spontaneous 
tear. The effect of episiotomy is independent of 
maternal age, infant birth weight, dura tion of second 
stage of labor, use of obstetric instrumen tation 
during delivery, and complications of labor. The 
refore, midline episiotomy is not effective in protec- 
ting the perineum and sphincters during childbirth 
and may impair anal continence and should be res- 
tricted to speci fied fetal-maternal indications [114, 
118-121]. 


2. PELVIC FLOOR MUSCLE EXERCISE 


Practice of pelvic muscle exercise by primiparas 
results in fewer urinary incontinence symptoms 
during late pregnancy and postpartum [122]. The 
benefits from pelvic floor muscle training are still 
present one year after delivery [123]. 


In a prospective matched controlled trial Morkved 
and Bo evaluated the long term effect of a postpar- 
tum pel vic floor muscle training course in the pre- 
vention and treatment of urinary incontinence. All 
women partici pated in a matched controlled study 
evaluating the effect of an eight-week pelvic floor 
muscle training program in the prevention and treat- 
ment of urinary incontinence in the immediate post- 
partum period and one year after delivery. Registra- 
tion of continence sta tus was assessed by structured 
interview and a standar dized pad test. At the one 
year follow up, significantly more women in the 
control group than in the training group reported 
stress urinary incontinence and/or sho wed urinary 
leakage at the pad test. These investigators conclu- 
ded that a specially designed postpartum pelvic floor 
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muscle training course was effective in the pre ven- 
tion and treatment of stress urinary incontinence. 


The benefits from pelvic floor muscle training are 
still present one year after delivery [123]. Sampselle 
et al demonstrated that practice of pelvic muscle 
exercise by primiparas results in fewer urinary 
incontinence symp toms during late pregnancy and 
postpartum [122][146]. Miller determined the cha- 
racteristics of women in whom pelvic floor electrical 
stimulation will reduce stress uri nary incontinence. 
They used electrical stimulation for 15 minutes twice 
daily or every other day for 20 weeks. At the end of 
20 weeks, those with a 50% reduction in leakage epi- 
sodes on voiding diary (responders) were compared 
with those who did not show a 50% reduc tion (non- 
responders). Significant subjective and objective 
improvements were noted among responders by 10 
and 14 weeks, respectively. Compliance was higher 
in responders during weeks 12-15 of the study. It was 
concluded that a minimum of 14 weeks of pelvic 
floor stimulation was necessary before significant 
objective improvements were seen [124]. 


3. PERINEAL TRAUMA 


Awareness of perineal damage after vaginal delivery 
has increased in recent years, due in part to better 
understanding of its consequences, improved 
methods for accurate neurophysiological evaluation 
and accu mulation of data on prognosis. Fecal incon- 
tinence represents a distressing social handicap, and 
vaginal delivery is now recognized as its principal 
cause [125]. Obstetricians should have an awareness 
of the causes, symptoms, appropriate investigation 
and treatment options available for this complication 
of childbirth. Limiting episiotomy can be strongly 
recommended. In the absence of strong data to the 
contrary, women should be encouraged to engage in 
perineal massage if they wish and to adopt the birth 
positions of their choi ce. Factors shown to increase 
perineal integrity include avoiding episiotomy, spon- 
taneous or vacuum-assisted rather than forceps birth, 
and in nulliparas, perineal massage during the weeks 
before childbirth. Second stage position has little 
effect [126]. Further informa tion on techniques to 
protect the perineum during spon taneous delivery is 
badly needed. Wherever possible, women with post- 
partum fecal incontinence should be assessed in a 
specialized clinic, which has developed a close liai- 
son with physiotherapy, dietetic and colorectal surgi- 
cal advisers. 


Episiotomy, forceps use, and birth weight are impor- 
tant predictors of third and fourth-degree tears. 


However, determinants of sulcus tears appear to be 
present befo re pregnancy. Third and fourth-degree 
tears are related to physician management. Exercise 
mitigates the poten tial for severe trauma induced by 
episiotomy [127]. 


Eason et al. have systematically reviewed techniques 
proposed to prevent perineal trauma during childbir- 
th and performed a meta-analysis of the evidence 
gathered from randomized controlled trials regarding 
their effi cacy. The conclusion was that avoiding epi- 
siotomy decreased perineal trauma (absolute risk dif- 
ference 0.23, 95% confidence interval (CI] -0.35, - 
0.11). In nul liparas, perineal massage during the 
weeks before giving birth also protected against per- 
ineal trauma (risk difference -0.08, CI -0.12, -0.04). 
Vacuum extraction (risk difference -0.06, CI -0.10, - 
0.02) and spontaneous birth (-0.11, 95% CI -0.18, - 
0.04) caused less anal sphincter trauma than forceps 
delivery. The mothers position during the second 
stage had little influence on perineal trauma (suppor- 
ted upright versus recumbent: risk difference 0.02, 
95% CI -0.05, 0.09). Factors shown to increase per- 
ineal integrity include avoiding episiotomy, sponta- 
neous or vacuum-assisted rather than forceps birth, 
and in nulliparas, perineal massage during the weeks 
before childbirth. Second-stage posi tion has little 
effect. Further information on techniques to protect 
the perineum during spontaneous delivery is sorely 
needed [128]. 


C. PATHOPHYSIOLOGY OF SUI 
IN WOMEN: URETHRAL 
STRUCTURE, SUPPORT AND 
FUNCTION 


The factors necessary for the urethra to remain clo- 
sed at rest and during increased abdominal pressure 
have been well characterized, but their functional 
inter-relationships are still not fully understood. 
These factors include: 1) healthy, functioning stria- 
ted sphincter controlled by pudendal innervation, 2) 
well vascularized urethral mucosa and sub- mucosa, 
3) properly aligned and functioning intrinsic urethral 
smooth muscle, and 4) intact vaginal wall support. 


I. THE FEMALE UROGENITAL 
DIAPHRAGM: URETHRAL 
SPHINCTER LOCATION 


Detailed descriptions of the urogenital diaphragm 
have been made by Max Brodel working with 
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Howard Kelly[129], Oelrich [130] and further 
expanded by DeLancey [131]. These reports have 
provided clear descriptions of the urethral rhabdos- 
phincter. The proximal one-third of the urethra is 
shown surrounded by a sleeve of striated muscle 
continuous with a longer ascending cone which 
extends to the vaginal introitus. Manometric and 
electrophysiological recordings from this proximal 
one-third of the urethra have shown that it generates 
the highest level of resting pressure and electromyo- 
graphic activity (Figure 8). 


This portion of the urethra is an intra-pelvic structu- 
re located immediately posterior to the pubic bone. 
In the past, much has been made of the loss of this 
intra-pelvic position in stress incontinence. It had 
been suggested that when the urethra descended 
away from its intra-abdominal position, intra-abdo- 
minal forces no longer constricted it during straining. 
This concept has survived and been modified into the 
“hammock hypothesis” [132]which suggests that the 
posterior position of the vagina provides a backboard 
against which increasing intra-abdominal forces 
compress the urethra. Data supporting this hypothe- 
sis are drawn from urethral pressure transmission 
studies showing that continent patients experience an 
increase in intra-urethral pressures during coughing. 
This pressure increase is lost in stress incontinence 
and may be restored following successful operations 
designed to stabilize or elevate the sub-urethral vagi- 
nal wall [133-142]. 


The urethra is supported posteriorly and inferiorly by 
the anterior vaginal wall. The superior vaginal sul- 
cus, most clearly found in nullipara, exists at this 
junction of the lower and middle third of the vaginal 
wall. This point represents the two lateral insertion 
points of the vaginal “ hammock.“ Portions of the 
pubococcygeus muscle attach to these to sulci within 
the pelvis and can produce elevation during volunta- 
ry contraction. 


Immediately anterior to the proximal urethra are 
found the reflections of the endopelvic fascia. The 
most prominent of these, the pubo-urethral liga- 
ments, are sufficiently condensed to form distinct 
and recognizable ligaments on either side of the 
pubis. Although these structures form one conti- 
nuous complex, they are distinguished by their 
names, as posterior and anterior pubo-urethral liga- 
ments. The posterior pubo-urethral ligaments, which 
can be seen at the time of retropubic surgery, are the 
more familiar of these. These are strong fascial 
condensations which most likely maintain their cha- 
racteristics throughout life. Previous investigators, 
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Figure 8. The high pressure zone of the urethra is also the area of greatest electromyographic activity, and is also the region 
that is surrounded by striated muscle from the urogenital diaphragm. Composite diagram from Oelrich [130]; Kelly & Bur- 


nam [554] 


however, have suggested that elongation of these 
structures may be responsible for the loss of urethral 
support seen in stress incontinence. 


While the lower one-third of the vagina is oriented 
more vertically in the nullipara, the upper two-thirds 
of the vagina deviate horizontally. This orientation is 
due 1) to the posterior attachments of the cervix by 
the cardinal and utero-sacral ligaments and 2) to the 
anterior position of the levator hiatus. Barium vagi- 
nograms have demonstrated this horizontal angula- 
tion of the upper two-thirds of the vagina, and show 
that during coughing and stressful maneuvers, the 
levator hiatus is shortened in an anterior direction by 
the contraction of the pubococcygeus muscles. Thus, 
the pelvic organs receive support from the shape and 
active contraction of the levator muscles. 


A schematic diagram of the factors necessary for 
urogenital diaphragm support and function is provi- 
ded in Figure 9. 
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IL EFFECT OF CHILDBIRTH, 
VAGINAL PROLAPSE AND 
URETHRAL POSITION ON 

URINARY CONTINENCE 


Labor and delivery alter vaginal and pelvic anatomy 
and innervation in several ways as has been discus- 
sed in other sections of this chapter. Each of these 
may contribute to the eventual development of uri- 
nary incontinence: 


1. Direct crushing or traction on the pudendal nerve 
has been discussed above and has previously 
been suggested as a primary cause of sphincteric 
incompetence in stress incontinence. 


Cardinal and utero-sacral ligaments may be stret- 
ched or torn, resulting in anterior displacement of 
the uterus during straining or under the influence 
of gravity. 


Pudental innervation 


Factors essential for urogenital diaphragm 
support & function 
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Figure 9. Factors essential for urogenital diaphragm sup- 
port and function 


3. The vagina itself may be torn away from its intra- 
pelvic attachments with subsequent loss of the 
superior vaginal sulcus. There may be direct atte- 
nuation of the vaginal wall itself, manifested by 
loss of vaginal rugae and a thin appearance. Cul- 
len Richardson has suggested four distinct kinds 
of vaginal injuries: paravaginal, central, distal, 
and cervical, the first two being the most com- 
monly seen in women with stress incontinence. 
These defects have been identified by sonogra- 
phic examination [143]. 


4. Finally, stretching, tearing and avulsion of the 
levator muscles result in a longer and wider leva- 
tor hiatus. Consequently, the perineum is displa- 
ced anteriorly and posteriorly under stress and 
temporarily fails to support the pelvic organs. 
These changes in the levator hiatus with or 
without associated relaxation of cervical support 
result in chronic anterior displacement of pelvic 
organs with a loss of both active and passive 
organ support during rest and especially during 
straining. 


Avulsion 


Lat. detachment- 
site of lateral 
herniation 


In the patient with stress urinary incontinence these 
changes typically give rise to a rotational descent of 
the proximal urethra away from its retropubic posi- 
tion. Radiographic images of stress urinary inconti- 
nence in women have noted this and generated our 
earliest concepts of this condition. Jeffcoate and 
Roberts [144], using lateral cystourethrograms, 
concluded: 


“...the most common characteristic anatomical 
change, present in four out of five cases of inconti- 
nence, is loss of the posterior urethro-vesical angle 
so that the urethra and trigone tend to come into 
line.” 


In 2002, fifty years later, perineal sonogrpahic stu- 
dies of urethrovesical angle differences in inconti- 
nent and normal patients have found excellent corre- 
lation between angle and degree of incontinence, 
suporting these original observations [145]. 


Hodkinson, using a suspension of barium paste pla- 
ced in the bladder and a small bead chain in the ure- 
thra, produced images of the urethra at rest and 
during maximum straining in women with stress uri- 
nary incontinence [146, 147]. He concluded: 


” ..it is clear that the distinguishing topographic 
pathological feature is depression of the urethrovesi- 
cal junction to the lowest level of the bladder during 
the peak of the straining effort. It is also clear that the 
spatial relationships of the bladder and urethra to the 
symphysis make no difference in either the inciden- 
ce or severity of stress incontinence.” 


These kinds of radiographic studies, however, cannot 
distinguish between lateral or central defects in vagi- 
nal wall support (Figure 10). Therefore, while ure- 
thral movement can be identified as an important 
finding in stress incontinence, one cannot determine 
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Figure 10. Loss of support from lateral or midline defect may appear the same on ultrasonic, radiographic or MRI images. 
The clinician must examine the patient to determine the location of vaginal weakness contributing to rotational descent. 
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the exact location of the vaginal defect. Because the 
proximal urethra rotates out of the focal plane of 
ultrasonograhic probes or MRI, coronal images of 
vaginal relaxation have not yet shown anatomical 
detail at the moment of incontinence. They cannot 
distinguish central from paravaginal defects. For 
this, an examination of the patient is required. 


Although we have considerable knowledge about 
anatomical defects in the majority of patients with 
GSUI, less is understood about the exact effect of 
these defects, and indeed, vaginal position itself, on 
urethral closure. Early experience with operations 
for stress incontinence showed that not all women 
with stress urinary incontinence had vaginal prolap- 
se, that correction of vaginal relaxation did not 
always correct stress incontinence, and that women 
who redeveloped stress incontinence symptoms after 
apparently successful surgery did not necessarily 
show a recurrence of their prolapse[148]. 


IHI. EMERGING CONCEPTS OF 
URETHRAL WEAKNESS AND ISD 


The idea that primary urethral weakness could cause 
urinary incontinence independent of vaginal weak- 
ness appeared in a proposed classification by Blaivas 
et al [149]. In their classification, they named this 
Type III incontinence to distinguish it from Types I 
and II, each of which showed movement, while Type 
III did not. This term still remains in the contempo- 
rary literature, though it has now been largely repla- 
ced by the term intrinsic sphincter deficiency (ISD), 
focusing attention on urethral elements which appear 
to be independent of vaginal position and mobility. 
These elements include pudendal innervation, stria- 
ted sphincter mass and function, and urethral smoo- 
th muscle, mucosa and submucosal cushions. 


When ISD was first introduced as a concept to 
explain surgical failures and the presence of stress 
incontinence in the absence of vaginal mobility, the 
diagnostic tendency was to consider the cause of 
stress incontinence as a dichotomy, due either to 
hypermobility (displacement, or prolapse of the 
vaginal wall) or ISD. The typical patient with ISD 
was described as having low urethral closure pres- 
sures, a “stovepipe” appearance on cystoscopy, and 
opening or funneling of the urethra under resting or 
minimal increases in intra-abdominal pressures on 
radiographic images. The common causes were 
thought to be surgical injury, ischemia following pre- 
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vious pelvic or vaginal surgery or radiation damage. 
It appears now, that these examples of ISD may have 
represented the most advanced or extreme forms. 


IV. HYPERMOBILITY VS. ISD: 
FROM DICHOTOMY TO 
CONTINUUM 


Currently, there appears to be a shift away from this 
simple categorization of stress incontinence as being 
due either to hypermobility or ISD. This has arisen in 
part because of the development of the concept of 
Valsalva Leak Point Pressure (VLPP) [150, 151] and 
more recent analyses of long term results of stress 
incontinence surgery [152]. 


VLPP emerged as an alternative method to study ure- 
thral closure during stress for studies of urethral bul- 
king with collagen. Investigators recognized that 
improvements in continence following urethral bul- 
king did not correlate with urethral closure pressures, 
but did correlate with the amount of pressure requi- 
red to produce leakage in the absence of intrinsic 
detrusor contraction. Although VLPP still lacks spe- 
cific anatomic or theoretical grounding and many 
uncertainties related to standardization of recording 
methods and associated prolapse remain, low VLPP 
( without specified or established values) has been 
widely embraced as an indicator of ISD. 


Just as the concept of VLPP blurred the previous dis- 
tinction between simple ISD and simple hypermobi- 
lity, long term outcome studies of correction of 
hypermobility have suggested that there may be 
more urethral weakness among patients with hyper- 
mobility than had been previously considered. Long 
term outcome studies of stress incontinence surgery 
have shown that there is a much greater failure rate 
of many of the commonly performed stress inconti- 
nence operations than had been generally apprecia- 
ted, and that slings providing direct sub-urethral sup- 
port seemed to provide the greatest long term protec- 
tion against recurrence of incontinence [152]. Since 
slings had traditionally been the procedure of choice 
for recurrent incontinence or “Type III” (now ISD) 
incontinence, the possibility that ISD was more com- 
mon than previously thought was more widely consi- 
dered. Recently, Horbach and Ostergaard have found 
that age is a significant, indepenedent predictor of 
ISD in the setting of genuine stress incontinence 
[153], suggesting that age-related reduction in 
muscle mass, slowed reflexes or repeated episodes of 
prolapse may all contribute to the condition. 


These two developments have led to a growing clini- 
cal impression that some degree of ISD may exist in 
many patients who, until recently,, were thought to 
have only hypermobility as a cause of their inconti- 
nence. A typical expression of this approach can be 
found in the conclusion of Kayigil et al. [154] follo- 
wing examination of 50 patients; “The high rate of 
intrinsic sphincteric deficiency in patients with ure- 
thral hypermobility indicates that the incidence with 
stress incontinence may be greater than previously 
believed, and may influence the apparently higher 
failure rates after bladder neck suspension.” In 
contemporary clinical practice, this impression has 
given rise to a growing tendency to recommend sub- 
urethral sling surgery as a form of primary surgical 
treatment for all women with stress incontinence, 
where formerly this approach was reserved almost 
exclusively for patients with recurrent stress inconti- 
nence or significant ISD [155, 156]. 


1. DIRECT STUDIES OF URETHRAL FUNCTION 


As recognition of the importance of urethral function 
has increased, so too have the number of investiga- 
tions of urethral position, urethral closure and trans- 
mission pressure profiles, Valsalva leak point pressu- 
re measurements and electromyographic examina- 
tions of the pudendal nerve and the striated sphincter. 


a) Studies of urethral position 


Stress incontinence is frequently associated with loss 
of urethral position. This has been the primary patho- 
physiological paradigm since the observations of 
Hodginson and Jeffcoate and Roberts. Similar obser- 
vations are still reported today [157, 158]. Even 
when some displacement is seen in continent nulli- 
parous females, incontinent women show a greater 
degree of mobility [159]. 


Successful suspensory operations, whether by sling 
or paraurethral suspension stabilize urethral position 
[148]and, when studied, increase pressure transmis- 
sion during stress. It is not clear if the active contrac- 
tion of urethral support seen in the female is restored 
after surgery, nor is it known if it is necessary for 
continence. It has been suggested that passive sup- 
port alone is what restores continence after suspen- 
sion. 


b) Studies of urethral pressure and resistance 


Stress incontinence is generally thought to be cha- 
racterized by a decrease in urethral transmission pro- 
files and resting closure pressure. Although not per- 
fectly correlated, low resting pressures and low leak 
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point pressures are found more commonly in patients 
with severe incontinence which may be more refrac- 
tory to suspensory operations. Sonographic studies 
have recently shown a relationship between low ure- 
thral resistance and decreased urethral smooth and 
skeletal muscle layers [160]. 


Improvement in transmission pressures is associated 
with successful outcomes after suspensory opera- 
tions for SUI. [133, 140, 141, 161-163]. The exact 
mechanism for this increase in transmission is not 
clear. Increased exposure to intra-abdominal forces 
has been suggested [142, 164, 165]. Compression 
against the pubis by the pelvic viscera has been sug- 
gested [166]. The final position of the urethra, howe- 
ver, may not be the key variable [133]. 


c) Electrophysiological studies of urethral function 


Snooks and Swatch [100, 167, 168] first brought 
attention to the importance of urethral denervation 
after childbirth and its possible contributions to uri- 
nary and fecal incontinence. Stress incontinence is 
frequently associated with a decline in the electro- 
physiological function of the pudendal nerve [169], 
the striated urethral sphincter [170], and the pelvic 
floor muscles [171, 172]. Most recent studies conti- 
nue to support the finding of prolonged pudendal 
nerve terminal motor latency in SUI [173]. 


Electromyographic studies of normal sphincteric 
function show that in continent women, pressures 
begin to rise in the urethra before rising in the blad- 
der, suggesting an active muscular component [174]. 
Experimental studies of urethral function and the 
role of Onuf’s nucleus in the sacral spinal cord have 
led to recent practical innovations in the develop- 
ment of serotonin uptake inhibitor agents in the 
treatment of SUI [175]. Most electrophysiological 
studies have concentrated on motor rather than sen- 
sory innervation, however, and the role of urethral 
sensation in GSUI is unknown. 


There is a need for a hypothesis which would inte- 
grate these various observations regarding hypermo- 
bility, ISD and pudendal nerve function, place them 
within the context of an abnormal pelvic floor and 
provide a model to guide research and studies of the 
natural history of the condition. 


2. ROLE OF ADVANCED IMAGING IN UNDERS- 
TANDING PATHOPHYSIOLOGY 


Radiographic imaging has provided considerable 
insight into pathophysiology of stress incontinence, 
ever since the advent of bead chain cystograms and 


simple static and straining lateral cystograms. 
Magnetic resonance imaging (MRI) and real time 
ultrasonography, in addition to showing the events of 
stress incontinence on both a global pelvic and local 
urethral scale, have suggested a relationship of the 
proximal urethra to vaginal wall movement. 


3. MAGNETIC RESONANCE IMAGING 


Dynamic fastcan MRI can visualize all compart- 
ments of the female pelvis during increased intra- 
abdominal straining[176]. MRI is comparable to 
standard cystography in demonstrating cystocele 
defects [177]. Using the pubococcygeal line as a 
reference marker, the normal displacement of blad- 
der base, cervix or cervical cuff, and the rectum can 
be identified and compared to women with prolapse. 
The urethra is shown in the context of global pelvic 
relaxation [178]. Although most MRI studies have 
been descriptive rather than quantitative, they still 
show far more soft tissue detail than earlier radiogra- 
phic studies and continue to offer promising research 
opportunities. Recent studies have utilized an endo- 
vagoinal coil to obtain higher resolution images of 
the urethra [179]. 


Dynamic MRI with cine-loop reconstruction pro- 
duces vivid, intuitively appealing images which can 
show movement of all compartments of the relaxed 
pelvis during straining [178]. Static MRI shows 
details of urethral and peri-urethral anatomy and the 
striated sphincter can be clearly seen [180]. Pending 
further improvements in resolution, MRI remains a 
most promising tool for studying details of urethral 
movement [181]. Ultrasonogrpahy, however, is sim- 
pler and less expensive, and, for now, provides better 
visualization of moving structures. 


4. REAL TIME ULTRASONOGRAPHY 


Several sonographic approaches have been used for 
the study of stress incontinence: suprapubic, transla- 
bial and transperineal. As resolution of sonographic 
probes has improved, the detail previously best seen 
with the transrectal approach may now be seen by a 
transperineal approach. Earlier studies with a trans- 
rectal approach have shown that funneling of the 
proximal urethra was the sonographic sign most-fre- 
quently associated with loss of urine [182]. In about 
half the patients with SUI in this study, funneling 
was seen only with straining. In the other half, some 
degree of funneling was already present at rest, 
increasing with straining and present with actual lea- 
kage. Enhanced views of the urethra are possible 


with sonographic contrast material [183, 184]. Most 
recently, 3-D reconstruction from translabial views 
of the urethra has been used to compare findings in 
normal volunteers and those with ISD [185]. 


The most recent sonographic study of women with 
SUI found funnelling at rest in 109 of 330 patients, 
and found that the degree of vaginal relaxation as 
well as the parameters of intrinsic urethral function, 
including VLPP and urethral closure pressures, were 
worse in patients with funneling than without. The 
authors of this study concluded that: “In primary 
genuine stress incontinence, bladder neck funneling 
on ultrasound cystourethrography implies the poten- 
tial coexistence of poor anatomic support and an 
intrinsic sphincter defect. [186].” Ghoniem et al 
[187] also found that urethral funneling was more 
likely to be associated with low closure pressures, 
low VLPPs, and a higher incidence of ISD in patients 
with SUI. Ultrasound has been used to identify para- 
vaginal defects prior to Burch colposuspension to 
guide surgical midification, and then repeated after 
surgery to show correction of the defects [188]. 


Urethral movement and funneling seen by ultra- 
sound resemble the rotational descent previously 
described by Nichols and Randall [189]. It is also 
consistent with the previously cited descriptions of 
Jeffcoate and Roberts, and that of Hodginson. Impro- 
ved soft tissue detail seen with ultrasound has per- 
mitted an extension of these original observations. 
The anterior and posterior walls of the proximal ure- 
thra appear to move differently during increases in 
intra-abdominal pressure. At first, they appear to 
move together: the urethra begins its descent as a 
single unit. At some point, however, the anterior ure- 
thra becomes arrested in its rotational movement and 
appears to move more slowly. The posterior portion 
of the urethra continues to descend along with the 
vaginal wall [182, 190]. This difference in move- 
ment suggests a shearing apart of the two walls, lea- 
ding to the appearance of funneling, which can be 
seen as urine leaks out of the urethra. 


Anatomic correlation suggests that the pubourethral 
ligaments may restrict the movement of the anterior 
urethral wall, facilitating downward traction by the 
prolapsing vagina during stress, contributing to the 
shear. At the level of the pubis, the posterior portion 
of the pubourethral ligament travels beneath the 
pubis to form an anterior portion, which supports the 
clitoris in women, and the corpora cavernosa in men. 
Both Nichols and Milley [191] and Zacharin [192- 
194] have previously suggested that the posterior 
pubourethral ligaments might support the urethra, 


and their laxity might contribute to the descent of the 
urethra in stress incontinence. These studies, howe- 
ver, suggest a different interpretation. Longitudinal 
and cross-sectional views of the proximal urethra 
show that the ligaments travel along only the anterior 
portion of the urethra as they pass beneath the pubis 
to emerge as the anterior pubourethral ligaments. 
The vagina and its bilateral attachments forming the 
lateral sulcus support the posterior part of the ure- 
thra. It is more likely that the vaginal wall and its 
attachments become weaker than the strong conden- 
sations of endopelvic fascia forming these ligaments. 
Therefore, the pubourethral complex, even if atte- 
nuated, probably remains stronger than the under- 
lying vaginal wall. Sonographic examination of the 
prolapsing urethra thus suggests arrest of anterior 
urethral wall movement by the pubourethral com- 
plex, while the vaginal wall continues to rotate, pul- 
ling the posterior wall of the urethra along with it 
(Figure 11). 


These anatomical considerations, combined with 
current knowledge about pudendal nerve activity in 
normals, prolapse or stress incontinence, suggest an 
inter-relationship regarding urethral closure and 
vaginal movement. As intra-abdominal pressure 
increases, the proximal urethra experiences two 
kinds of forces, which may lead to opening. The first 
of these is a shearing force produced by the unequal 
separation of the anterior and posterior urethral walls 
from the pubis during straining. This is the effect of 
vaginal mobility on urethral closure. The second is 
an expulsive force, produced by the transmission of 
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intra-abdominal forces to the bladder, which must be 
resisted by the urethra if opening is to be prevented. 
The urethra resists this primarily by intrinsic closure 
of the pudendally innervated striated sphincter, aided 
by vaginal support (Figure 12). 


It is likely that these shearing and expulsive forces 
are generated simultaneously as intra-abdominal 
pressure rises. One can easily imagine that the ure- 
thra can be brought to a continence threshold beyond 
which urethral closure cannot be maintained. 


One can further imagine that repeated episodes of 
prolapse may eventually stretch, tear or attenuate 
sphincter mass and contribute to a chronically wea- 
kened urethra manifested by low VLPP or low ure- 
thral closure pressures, characteristic of ISD. 


After severe or prolonged untreated prolapse and 
stress incontinence, vaginal support alone may not 
be sufficient to correct the deficiencies of an exhaus- 
ted sphincter. Although theoretical rather than evi- 
dence-based, such considertions may direct future 
research efforts towards a more integrated hypothe- 
sis regarding stress incontinence in women. 


The relative contributions of abnormal vaginal mobi- 
lity and intrinsic urethral function should be conside- 
red as part of a continuum rather than a dichotomy. 
Current research and interest has concentrated most- 
ly on ISD as the primary cause of SUI in women, but 
the relationship of the many factors affecting urethral 
support and function should remain a perspective in 
interpreting emerging findings. 
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Figure 11. Effect of vaginal movement on urethral closure. Anterior portion of proximal urethra is slowed in its movement 
by anterior suspensory tissues, while posterior portion of urethra is displaced by rotating vaginal wall. 
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Figure 12. External traction of the urethra by vaginal movement and internal pressure from urine in the bladder distending 
the urethral walls may work simultaneously against urethral resistance to result in leakage. 


V. CONCLUSIONS 


We are approaching a new classification of stress 
incontinence which will integrate hypermobility and 
urethral dysfunction as inter-related elements on a 
spectrum of change. Certain concepts have stood the 
test of time, and they are included below, along with 
conclusions: 


1. Many patients with GSUI show urethral mobility 
(Level 2), though it is not yet known what it is 
about that mobility which permits urethral ope- 
ning during stress. 


2. Some patients who present with minimal mobility 
or who have recurred after successful surgery 
have primary or residual sphincteric insufficiency. 


3. Sphincteric insufficiency is related to a decline in 
striated sphincter muscle mass and function as 
measured by electrophysiological studies of 
pudendal nerve and sphincter function, and MRI 
and sonographic estimates of muscle mass (Level 
1). If repeated episodes of vaginal traction can be 
shown to enhance sphincteric damage, then the 
effect of early treatment of stress incontinence and 
prolapse on future development of ISD should be 
investigated, since advanced ISD remains a diffi- 
cult aspect of SUI to treat. 
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4. Successful operations can restore urethral position 
but probably do not restore urethral function. A 
good surgical outcome probably requires a certain 
reserve of urethral function. It is in the area of 
functional understanding of urethral anatomy that 
the greatest progress is likely to be made. 


D. PELVIC ORGAN PROLAPSE 


Pelvic organ prolapse (POP) has a strong inter-rela- 
tionship with the urinary tract. Urinary incontinence 
commonly co-exists with POP and the converse rela- 
tionship is also true. Thus, it is important for incon- 
tinence specialists to have a well-grounded unders- 
tanding of POP in order to provide optimal patient 
care for the many women worldwide whose quality 
of life is impacted by pelvic floor disorders. 


This section will provide an overview of evidence 
relating to POP, especially its interaction with the 
urinary tract. In addition, the significant gaps in 
knowledge will be highlighted focusing on high- 
priority opportunities for additional research. 


I. ETIOLOGY OF PELVIC ORGAN 
PROLAPSE 


Most of the literature regarding risk factors for POP 
is based on epidemiological studies, case control stu- 
dies, and observational studies. A major qualification 
of the interpretation of epidemiological data is that 
association does not mean causation. Many epide- 
miological associations have been embraced without 
thoughtful confirmatory experiments. 


1. PREGNANCY 


Until recently the few studies that examine the asso- 
ciation of POP with pregnancy implicate vaginal 
delivery as an important risk factor for POP. Howe- 
ver research is now focusing also on modifications of 
the pelvic structures occurring during pregnancy 
itself. O’Boyle et al. [195] prospectively examined 
129 nulliparous pregnant women (mean age 21 
years) using the POPQ staging system[196] in the 
first, second and third trimester. Statistical compari- 
son was performed only in a total of 36 women. 
These authors found significant physiologic altera- 
tions produced by pregnancy involving all the vagi- 
nal segments. However Point Aa seemed to be the 
measurement which mostly determined the increase 
in POPQ stage as gestation progressed and the assi- 
gnment to the final stage in most cases. Points Aa, 
Ba, Ap and Bp were significantly different from the 
first to the second and to the third trimesters. Inter- 
estingly there was also a significant increase in Pb 
from the third to the third trimester. Although this 
study only has small number it is the first and only 
one which objectively describes the effect of pre- 
gnancy on the pelvic floor in women presumed to 
have no support defects. Further research in this field 
would be recommended. 


Sze et al. [197] examined 94 nulliparous women 
using the POPQ staging system at 36-week antepar- 
tum and 6-week postpartum. They did not show any 
significant difference in prolapse occurrence bet- 
ween women who delivered vaginally or by cesarea 
section when this was performed in the active phase 
of labor. These authors did not demonstrate also a 
difference in terms of racial predisposition for pro- 
lapse between Caucasian and Black women. 


2. MODE OF DELIVERY 


The mode of delivery, parity and the presence of 
lacerations at delivery were retrospectively conside- 
red by Uustal Fornell et al. [198]. These authors mai- 
led a questionnaire on urinary and fecal incontinence 
and prolapse symptoms to 1000 40 year old and 1000 
60 year old women with a 67% response rate. Table 
1 shows the univariate associations between prolap- 
se symptoms and obstetric history. 


3. PARITY 


In the Oxford Family Planning Association prolapse 
epidemiology study parity was the strongest risk fac- 
tor for the development of POP with an adjusted rela- 
tive risk of 10.85 (4.65-33.81)[199]. 


While the risk increased with increasing parity, the 
rate of increase slowed after two deliveries. 
Samuelsson et al also found statistically significant 
associations of increasing parity and maximum birth 
weight with the development of POP[200]. These 
same relationships relating POP to increasing parity 
and birth weight were observed in the case control 
study of women who developed prolapse under the 
age of 45 and in a clinical observational study of 
women over age 18 [201, 202]. Finally, a study of 
21,449 Italian women attending menopausal clinics 
demonstrated a significant association between uteri- 
ne prolapse and vaginal birth (or for 3 births compa- 


Table 1. Univariate reationship of prolapse symptoms to obstetric history. 


Pelvic heaviness Genital bulge Digitation by defecation 
Vaginal delivery compared to 
cesarean section only 1.8 (0.7-5.1) Not applicable 2.9 (0.7-2.8) 
Vaginal delivery compared to 
nulliparous 1.8 (1.0-3.1) 7.4 (1.0-53.9) 1.2 (0.0-7.4) 
Sphincter rupture compared to 
no sphincter rupture 2.9 (1.3-6.8) 1.2 (0.2-7.0) 3.0 (1.3-7.3) 
Three or more births compared to 
one or two births 1.5 (1.1-2.1) 2.0 (1.1-3.7) 1.4 (0.9-2.0) 
Large tear at delivery compared to 
no tear at delivery 2.1 (1.3-3.4) 1.1 (0.5-2.6) 2.1 (1.2-3.7) 
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red to none being 3.0 (2.1-4.3) but not with delivery 
of a baby weighing >4500 grams [203]. To date, spe- 
cific events of the birth process have not been stu- 
died sufficiently to identify them as risk factors for 
POP. Rinne & Kirkinen found no significant rela- 
tionship of POP with forceps or vacuum delivery or 
the duration of the second stage of labor [201]. Klein 
et al found an association between episiotomy and 
diminished pelvic floor strength three months post 
partum but not with subjective symptoms of bul- 
ging[204]. In contrast, Taskin et al showed that rou- 
tine episiotomy when combined with antepar- 
tum[205]. Kegel exercises were as effective as Cesa- 
rean delivery in avoiding advanced POP two months 
after delivery in a group of 100 women who had their 
management determined by the day of their enroll- 
ment for prenatal care. Sartore et al [206] compared 
254 primiparous women who received mediolateral 
episiotomy to 265 women with intact perineum or 
first and second degree spontaneous laceration at 3 
months after delivery. They concluded that mediola- 
teral episiotomy does not against genital prolapse. 


4. AGING 


Virtually all studies examining prolapse or surgery 
for prolapse demonstrate an increased prevalence 
with aging. Comparing 368 controls with 87 women 
with severe prolapse Swift [207] found that advan- 
cing age together with increasing weight of infants 
delivered vaginally, a history of hysterectomy and a 
history of previous surgery were the strongest etiolo- 
gic predictors of severe prolapse using a stepwise 
multiple logistic regression analysis, the odds ratios 
being 1.1184, 1.2362, 2.3688 and 5.0878 respective- 
ly. Few studies look at the effect of menopause on 
POP risk and results are conflicting; Swift showed a 
significant increased risk with menopause while 
Olsen and the Progetto Menopausa Study Group did 
not [202, 203, 208]. Versi [209] did not find correla- 
tion between prolapse and menopausal age. On the 
other hand, examining the periurethral region, Goe- 
pel [210] fiund an altered metabolism of connective 
tissue with a significant decrease of collagen and 
vitronectin expression in women with prolapse 
regardless their continence status. 


5. CONSTIPATION 


Evidence linking constipation to POP relate to data 
linking POP to pelvic floor denervation and neuro- 
pathy. While vaginal childbirth has been implicated 
as a major inciting event for pelvic neuropathy and 
prolapse, chronic constipation with repeated prolon- 
ged defecatory straining efforts has been shown to 
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contribute to progressive neuropathy and dysfunc- 
tion [211, 212]. In one case control study, constipa- 
tion and straining at stool as a young adult before the 
onset of recognized POP was significantly more 
common in women who subsequently developed 
POP (61%) than in women who did not develop PFD 
(pelvic floor dysfunction) (4%)[213]. In 185 women 
subdivided into those with (n=69) and without 
(n=116) posterior vaginal wall prolapse, Fial- 
kow[214] found that subjects with posterior vaginal 
wall prolapse were more likely to have difficult defe- 
cation (included the need to have defecation by digi- 
tation) compared to women without prolapse. 


The Swedish prolapse study provided evidence for 
progressive decreases in pelvic floor muscle strength 
with increasing age and parity. This decrease in pel- 
vic floor muscle strength was a significant indepen- 
dent determinant of the risk of POP, again supporting 
an association between pelvic neuromuscular dys- 
function and prolapse[200]. DeLancey [215] have 
recently shown that women with genital prolapse are 
2.5 times more likely to have major levator ani 
muscle loss and generate 43% less force during 
maximal pelvic muscle contraction compared to age 
matched controls. Looking at 309 women with pro- 
lapse and stress incontinence, Busacchi [216] found 
a reduction in peptide-containing nerve supply to the 
perineal muscles, concluding that this provides a 
morphologic basis suggesting that neural abnormali- 
ties contribute to the pathogenesis of genital prolap- 
se and urinary incontinence. 


6. OCCUPATIONAL STRESS AND PHYSICAL 
LABOR 


Occupational physical stress has been examined as a 
contributing factor for POP. One report has implica- 
ted the extreme stress associated with airborne trai- 
ning (including parachute jumps) with pelvic floor 
dysfunction and prolapse in women previously sub- 
jected to laparoscopic uterosacral ligament transec- 
tion [217]. A study using the Danish National Regis- 
try of Hospitalized Patients included over 28,000 
assistant nurses (who are traditionally exposed to 
repetitive heavy lifting) aged 20-69 and compared 
their risk of surgery for POP and herniated lumbar 
disc (a condition associated with heavy lifting at 
work) to the risk in over 1.6 million same-aged 
controls [218]. The odds ratio for the nurses compa- 
red to controls was 1.6 (1.3-1.9) for POP surgery and 
1.6 (1.2-2.2) for disc surgery, suggesting that heavy 
lifting may contribute to POP. An Italian study 
demonstrated an increased risk of prolapse with 


lower levels of education, a possible indicator of 
harder physical labor, although this was not specifi- 
cally investigated [203]. 


7. OBESITY 


Obesity is another condition that is associated with 
chronically increased abdominal pressure [219]. 
Looking at the prevalence of reproduction-related 
illnesses in a rural community of 557 women in 
Lebanon, Deeb et al. [220] they found a high preva- 
lence of prolapse and obesity. Some studies have 
demonstrated significant relationships between 
increasing weight and body mass index and the risk 
of POP or surgery for POP [199, 203]. Others have 
not demonstrated this correlation or have demonstra- 
ted a loss of correlation once analysis was corrected 
for confounders such as age, parity, or pelvic muscle 
strength [200, 201]. Another medical condition asso- 
ciated with chronic episodic increases in abdominal 
pressure is chronic pulmonary disease. Fornell [198] 
reported an ratio of 1.4 (0.4-5.0 95% CI) of defeca- 
tion by digitation when associated to chronic bron- 
chitis using univariate analysis. One case control 
study examined this and reported significantly more 
pulmonary disease (such as asthma) in women < 45 
years of age who developed prolapse (14%) compa- 
red to controls (2.4%) [201]. Strinic et al. [221] have 
recently compared 40 women with genital prolapse 
with 40 controls for their ventilatory function. 
Women with prolapse showed a significant decre- 
ment in the peak expiratory flows (-26%). Also the 
forced vital capacity and the forced expired volume 
were decreased by -9% and —16% respectively. All 
these findings were considered typical for reduced 
strength of the expiratory muscle suggesting a pos- 
sible link between the lack of collagen and the 
impairment of pulmonary function in women with 
prolapse. 


8. HYSTERECTOMY 


In the Oxford Family Planning Study the incidence 
of surgical POP repair was higher for women who 
had undergone a prior hysterectomy for reasons 
other than prolapse (29 per 10,000) and highest for 
women who had undergone hysterectomy for prolap- 
se (158 per 10,000) [199]. Marchionni et al demons- 
trated some degree of vaginal vault prolapse 9-13 
years after hysterectomy in 11.6% of women who 
had the hysterectomy for prolapse and in 1.8% of 
women who had the hysterectomy for other benign 
disease [222]. Compared to total abdominal hyste- 
rectomy, subtotal hysterectomy does not seem to 


446 


increase the risk for vaginal vault prolapse as descri- 
bed by Gimbel et al [223]; Thakar[224] reported a 
2% rate of cervical prolapse after subtotal hysterec- 
tomy. Swift also demonstrated a significant associa- 
tion of POP with a prior history of hysterectomy or 
prolapse surgery [202]. This was confirmed by For- 
nell 4 which reported an odds ratio of 7.1 (3.9-12.9 
95% CI) for defecation by digitations and of 2.0 (0.8- 
4.9 95% CI) for women who had a history of hyste- 
rectomy using a univariate analysis. 


9. PREVIOUS SURGERY FOR PROLAPSE 


While any prolapse procedure can fail for a variety 
of reasons, it has been suggested that certain proce- 
dures have higher risks of specific pelvic support 
defects. These include anterior and/or posterior vagi- 
nal wall descent formation after Burch colposuspen- 
sion and anterior superior segment prolapse after 
sacrospinous ligament fixation [225-227]. In a study 
on 127 women undergoing Burch colposuspension 
with a mean follow-up of 12.4 years Langer [228] 
reported an overall complaint of anatomical defects in 
19% of women. Another study by Demirci [229] on 
220 women with a mean follow-up of 18 months sho- 
wed cystocele in 18 (8%), rectocele in 32 (15%) and 
enterocele in 35 (16%) after Burch. More recently 
Kwon [230] reported 17.6% of stage II anterior pro- 
lapse, 32.4% of stage II posterior prolapse and 8.8% 
stage II uterine prolapse after Burch colposuspension, 
although this study was limited in numbers. The 
occurrence of posterior vaginal wall prolapse after 
Burch colposuspension can be significantly prevented 
by obliterating the cul-de- sac, the approximation of 
the uterosacral ligaments being more effective than 
the Moschcowitz procedure, as recently reported by 
Langer [231]. Out of 122 women undergoing vaginal 
sacrospinous fixation for vaginal vault or uterine pro- 
lapse, Nieminen [232] 26 (21%) had recurrence, being 
in 14 cases an anterior wall descent. 


a) Vaginal route for surgical prolapse correction 


In addition, there is evidence that the vaginal route of 
prolapse correction is associated with damage to the 
pudendal nerve and results in anatomic outcomes 
and higher re-operation rates than abdominal route 
prolapse surgery [233, 234]. This last data is howe- 
ver controversial. In fact in a RCT comparing abdo- 
minal and vaginal prolapse surgery, [235] the abdo- 
minal approach showed significant higher scores on 
the discomfort/pain domain (mean difference 7.1, 
95% CI 1.1-13.2), overactive bladder domain (mean 
difference 8.7, 95% CI 0.5-16.9) and obstructive 
micturition domain (mean difference 10.3, 95% CI 


0.6-20.1); pelvic examination was similar in the two 
groups although prolapse symptoms were more fre- 
quent in the abdominal group. Re-operation was 
more likely in women undergoing abdominal proce- 
dures compared to vaginal ones (odds ratio 11.2, 
95% CI 1 4-90.0). 


b) Laparoscopc laser procedures 


Finally, there have been five case reports implicating 
laser laparoscopic uterosacral ligament ablation for 
chronic pelvic pain as a cause of uterine prolapse in 
young women [217, 236]. 


10. COLLAGEN SYNTHESIS ABNORMALITIES 


There are data that link clinical, laboratory, and 
genetic syndromes of abnormalities of collagen to 
pelvic organ prolapse [237, 238]. Recently Visco 
[239] reported a differential gene expression in the 
pubococcygeus muscle related to actin, myosin and 
extracellular matrix proteins comparing women with 
prolapse to controls. Boreham [240, 241] showed an 
altered smooth muscle bundle architecture both in 
the anterior and posterior vaginal wall of women 
with pelvic organ prolapse compared to normals. It is 
controversial whether women with prolapse have a 
different collagen content or fiber quality in the para- 
metrium compared to controls [242, 243]. 


In addition, Rinne and Kirknen linked POP in young 
women with a history of abdominal hernias, sugges- 
ting a possible connection with abnormal colla- 
gen[201]. Uustal et al. [198], using an univariate 
analysis, reported an odds ratio of 1.9 when prolapse 
symptoms such as pelvic heaviness and defecation 
by digitations were associated with a medical histo- 
ry of surgery for groin hernia. 


11. PELVIC AND AXIAL SKELETON 


Finally, there is evidence from several case control 
studies that variations in axial and pelvic skeletal 
structure can be associated with increased risks of 
POP. These include increasing degrees of thoracic 
kyphosis, a decrease in lumbar lordosis and in verti- 
cal orientation of the pelvic inlet, and an increase in 
the transverse diameter of the pelvic inlet [244-246]. 
In a case control study Handa [247] compared 59 
women with pelvic floor disorders with controls 
using standardized pelvimetry techniques during 
MRI. After controlling for age, race and parity, using 
a multiple logistic regression analysis, pelvic floor 
disorders were significantly associated with a wider 
transverse inlet (odds ratio 3.425) and a shorter obs- 
tetrical conjugate (odds ratio 0.2333). The associa- 
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tion between early age, advanced stage POP and the 
severe disruption of pubic bone and pelvic muscle 
structure in women with bladder exstrophy is well 
recognized [248]. 


IL. ASSOCIATED PELVIC 
CONDITIONS 


1. URINARY TRACT DYSFUNCTION AND PROLAPSE 


Detrusor overactivity is known to be associated with 
female stress urinary incontinence as a result of pel- 
vic floor relaxation. After surgical correction, this 
disappears in approximately two-thirds of these 
patients [249]. This may suggest that afferent nerve 
activity from pelvic floor and urethra is involved in 
detrusor inhibition during bladder filling. Thus, the 
decreased afferents due to pelvic floor deficiency can 
lead to involuntary detrusor contraction. External 
and direct pudendal nerve electrical stimulation 
shows a good clinical result in the treatment of the 
overactive bladder [214, 250], thereby supporting 
this hypothesis. 


Animal experiments performed by Barrington in the 
first half of the twentieth century have also sugges- 
ted a mechanism by which urethral relaxationmay 
evoke reflex detrusor contraction: when urine enters 
a relaxed proximal urethra, the desire to void may be 
evoked, an extention of his experimental observa- 
tions in anesthetized rabbits, that water running 
through the urethra, or mechanical distention of the 
urethra produced a bladder contraction [251-253]. 


a) Bladder overactivity 


Women with anterior vaginal wall support defects 
often have bladder neck hypermobility with urody- 
namic stress incontinence, as well as concurrent 
defects of uterine and posterior wall support. Schick 
et al [254] looked at 255 women with urodynamic 
stress incontinence and found a statistically signifi- 
cant correlation between urethral hypermobility and 
the degree of urethral incompetence assessed with 
the abdominal leak point pressure (P = 0.0049). 
However, with greater degrees of anterior vaginal 
wall prolapse (Stage III and IV) fewer women have 
symptoms of stress incontinence [255]. Severe pro- 
lapse can descend and obstruct the urethra, making 
assessment and management of the continence 
mechanism in such patients problematic [200, 255- 
257]. Multiple studies have described an occult 
incontinence rate after various methods of reducing 


the prolapse during preoperative testing of 23-62% 
[258-261]. However, Bump et al described an only 
4% de novo incontinence rate in women with Stage 
III or IV prolapse who had been randomized to a 
bladder neck plication procedure as their only pro- 
phylaxis, also concluding that preoperative barrier 
testing was not useful in identifying women who 
required a urethropexy [227]. Klutke et al determi- 
ned that preoperative barrier testing was most useful 
in identifying those women who do not leak with 
reduction of the prolapse, since such patients did not 
undergo urethropexy and had better outcomes with 
regard to both USI and DO rates [262]. Because of 
this uncertainty, the least invasive method of bladder 
neck stabilization seems preferred for such patients 
[263]. 


b) Voiding dysfunction 


Pelvic organ prolapse can also negatively affect voi- 
ding function [264], although one study noted that 
the majority of women with severe prolapse still void 
effectively [265]. Looking at 228 women with urina- 
ry tract disorders and/or prolapse, Dietz et al [266] 
found that enterocele had the worst effect on voiding 
function (P<0.001), whereas the relationship bet- 
ween anterior vaginal wall prolapse and voiding was 
complex: using ultrasound the finding of an intact 
retrovesical angle was related to difficulties in voi- 
ding (P<0.001); funnelling and opening of the retro- 
vesical angle was associated with improved voiding 
(P<0.001). 


Fitzgerald found that preoperative voiding studies 
with the prolapse reduced by a pessary was the best 
predictor of normalization of residuals post operati- 
vely [267]. 


The impact of pelvic organ prolapse on the upper uri- 
nary tract is not well described in the surveyed lite- 
rature, consisting primarily of case reports of acute 
and acute or chronic renal failure attributed to urete- 
ral obstruction by Stage IV uterine or vaginal vault 
prolapse. Hydroureter and hydronephrosis was 
demonstrated in such cases, resolving post repair 
[250, 268-271]. 


2. GASTROINTESTINAL DYSFUNCTION AND POP 


Since 1965 colorectal surgeons focused their atten- 
tion to the rectal side of the rectocele [272]. Among- 
st gynaecologists Khan and Stanton [249] firstly 
reported on bowel function after posterior colporrha- 
phy. Since then gynaecologists have been paying 
increasing attention to the correlation between bowel 
disorders and genital propapse. 


Unfortunately repeated reports document disparities 
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between physical exam and defecography in patients 
with prolapse, particularly those with large vaginal 
eversions. Two series of defecographies in consecu- 
tive patients with prolapse and/or evacuation disor- 
ders describe defecographic findings that changed 
the patients diagnosis (though not always the mana- 
gement) in 46 of 62 of cases and noted enteroceles 
that were not found on physical exam in approxima- 
tely 50% of cases [273-275].Use of defecography as 
a gold standard for exam in these series raises 
concerns, since normal asymptomatic women may 
have focal defecographic abnormalities, but it is 
clear that it is challenging to assess the posterior 
compartment in severe prolapse. For instance, sig- 
moidoceles are present in 4-11% of reported series, 
and are nearly always missed on physical exam [275- 
277]. Relatively few of the published studies of out- 
comes of posterior compartment repairs provide an 
analysis of gastrointestinal co-morbidities as risk fac- 
tors for failure. However, the prevalence of abnormal 
colonic transit time is approximately 20% in patients 
presenting with evacuation disorders [278]. An abnor- 
mal preoperative colonic transit study is the most 
consistently cited risk factor for failure of rectocele 
repair to relieve evacuatory symptoms, regardless of 
the surgical technique [279-281]. Recently Goh et al 
[282] reviewed the management of rectocele and 
clearly describe the complexity of clinical conditions 
resulting from the possible combination of various 
gynaecological and colorectal symptoms with anato- 
mical abnormalities and the different surgical 
approaches. They claim for a “need for standardiza- 
tion in definitions of a rectocele and outcome mea- 
sures”. Recognition of the multifactorial etiology of 
constipation and evacuatory symptoms is advisable to 
help avoid disappointing surgical results and in fact as 
stated by Goh et al. “the best method of surgical 
approach is currently unclear.” [282] 


a) Fecal incontinence 


Fecal incontinence is a more frequent complaint 
among women with incontinence and prolapse than 
in the general population, being reported between 
15% and 29% of patients presenting for an urogy- 
naecological evaluation [283-287]. There is some 
evidence that rectocele repair can diminish both 
maximal anal resting and squeeze pressures, possibly 
contributing to the development of incontinence in 
patients already at risk with abnormal preoperative 
manometry [288]. No data are available concerning 
anal continence after transvaginal posterior repair, 
while some concern has been raised both after trans- 
anal and combined trans-vaginal/trans-anal proce- 
dures for the treatment of rectocele [289, 290]. 


E. FECAL INCONTINENCE: 
GASTROENTEROLOGICAL 
PERSPECTIVE 


Fecal continence is maintained by the structural and 
functional integrity of the anorectal unit. Conse- 
quently, disruption of the normal anatomy or physio- 
logy of the anorectal unit leads to fecal incontinence. 
Fecal incontinence is often due to multiple pathoge- 
nic mechanisms and rarely due to a single factor 
[291]. 


L STRUCTURE AND FUNCTION OF 
THE ANORECTUM 


The rectum is a hollow muscular tube, 12 cm to 15 
cm long, composed of a continuous layer of longitu- 
dinal muscle that interlaces with the underlying cir- 
cular muscle[292]. The anus is a muscular tube 2 cm 
to 4 cm long. At rest, it forms an angle with the axis 
of the rectum of approximately 900; during volunta- 
ry squeeze the angle becomes more acute, approxi- 
mately 700; during defecation, the angle becomes 
more obtuse, about 1100 to 1300. A schematic dra- 
wing is provided in Figure 13. 


sphincter 


External anal 
sphincter 


1. THE ANAL SPHINCTER 


The anal sphincter consists of two muscular compo- 
nents: the internal anal sphincter (IAS), a 0.3 cm to 
0.5 cm thick expansion of the circular smooth 
muscle layer of the rectum, and the external anal 
sphincter (EAS), a 0.6 cm to 1.0 cm thick expansion 
of the striated levator ani muscles. Morphologically, 
both sphincters are separate and heterogenous[293]. 
The EAS is a predominantly slow-twitch, fatigue- 
resistant muscle[294, 295]. The IAS generates 
mechanical activity, with a frequency of 15 to 35 


Internal anal : 
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cycles per minute, and ultra-slow waves at 1.5 to 3 
cycles per minute[296, 297]. The ultra-slow waves 
generate pressures fluctuating between 20 mm Hg 
and 50 mm Hg in 10% of control subjects [298-300]. 
The IAS contributes approximately 70% to 85% of 
the resting sphincter pressure, but only 40% after 
sudden distention of the rectum and 65% during 
constant rectal distention [301]. Thus, the IAS is 
chiefly responsible for maintaining anal continence 
at rest [301]. 


The anus is normally closed by the tonic activity of 
the IAS. This barrier is reinforced during voluntary 
squeeze by the EAS. The anal mucosal folds, toge- 
ther with the expansive anal vascular cushions, pro- 
vide a tight seal [302, 303]. These barriers are further 
augmented by the puborectalis muscle, which forms 
a flap-like valve that creates a forward pull and rein- 
forces the anorectal angle[304]. 


2. NERVE STRUCTURE AND SENSATION 


The anorectum is richly innervated by the sensory, 
motor, and autonomic nerves and by the enteric ner- 
vous system. The principal nerve is the pudendal 
nerve, which arises from the second, third, and four- 
th sacral nerves (S2, S3, S4) and innervates the EAS. 
The pudendal nerve is a mixed nerve that subserves 
both sensory and motor function. [305] Pudendal 
nerve block creates a loss of sensation in the perianal 
and genital skin and weakness of the anal sphincter 
muscle, but it does not affect rectal sensation[301]. It 
also abolishes the rectoanal contractile reflexes, sug- 
gesting that pudendal neuropathy may affect the rec- 
toanal contractile reflex response. 


It is not completely understood how humans percei- 
ve stool contents in the anorectum. Earlier studies 
failed to demonstrate rectal sensory awareness[306, 
307]. But more recent studies have confirmed that 
balloon distention is perceived in the rectum and that 
such perception plays a role in maintaining continen- 
ce[308, 309]. Furthermore, sensory conditioning can 
improve both hyposensitivity [310, 311] and hyper- 
sensitivity[312] of the rectum. Mechanical stimula- 
tion of the rectum can produce cerebral evoked res- 
ponses, [313] confirming that the rectum is a senso- 
ry organ. 


Although there are no organized nerve endings, both 
myelinated and unmyelinated nerve fibers are pre- 
sent in the rectal mucosa, and the myenteric plexus 
[307, 314]. These nerves most likely mediate the dis- 
tention or stretch-induced sensory responses as well 
as the viscero-visceral, [315] the recto-anal inhibito- 


ry, and the recto-anal contractile reflexes[314]. The 
sensation of rectal distention is most likely transmit- 
ted along the S2, S3, and S4 parasympathetic 
nerves[314]. Rectal sensation and the ability to defe- 
cate can be abolished completely by resection of the 
nervi erigentes[316]. If parasympathetic innervation 
is absent, rectal filling is only perceived as a vague 
sensation of discomfort. Even paraplegics or persons 
with sacral neuronal lesions may retain some degree 
of sensory function, but virtually no sensation is felt 
if lesions reach the higher spine[309, 317]. Thus, the 
sacral nerves are intimately involved with the main- 
tenance of continence. 


It has been suggested that bowel contents are perio- 
dically sensed by anorectal “sampling,’[318, 319] 
the process by which transient relaxation of the IAS 
allows the stool contents from the rectum to come 
into contact with specialized sensory organs, such as 
the Krause end-bulbs, Golgi-Mazzoni bodies and 
genital corpuscles, and the sparse Meissner’s cor- 
puscles and Pacinian corpuscles in the upper anal 
canal [306, 307, 314]. Specialized afferent nerves 
may exist that subserve sensations of touch, tempe- 
rature, tension, and friction, but are incompletely 
understood[314]. Incontinent patients appear to 
sample rectal contents infrequently[319]. 


The role of anorectal temperature sensation is also 
subject to debate[320-322]. The likely role of anal 
sensation is to facilitate discrimination between fla- 
tus and feces and the fine-tuning of the continence 
barrier, but its precise role needs to be characterized. 


3. RECTAL DISTENSION 


Rectal distention is associated with a fall in anal res- 
ting pressure known as the rectoanal inhibitory 
reflex. The amplitude and duration of this relaxation 
increases with the volume of rectal distention[323]. 
The arrival of flatus mimics sudden rectal distention 
and this is associated with a fall in anal pressu- 
re[324]. 


Although this process may facilitate discharge of fla- 
tus, rectal distention is also associated with an anal 
contractile response, a subconscious reflex effort to 
prevent release of rectal contents, such as flatus[325- 
327]. The amplitude and duration of the rectoanal 
contractile reflex also increases with rectal distention 
up to a maximum volume of 30 ml [323]. Abrupt 
increases in intraabdominal pressure, such as those 
caused by coughing or laughing, are associated with 
increases in anal sphincter pressure[328]. This may 
be achieved through multiple mechanisms, including 
reflex contraction of the puborectalis[329]. 
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4. ANAL ENDOVASCULAR CUSHIONS 


The blood-filled vascular tissue of the anal mucosa 
also plays an important role in producing a more per- 
fect closure of the anus. An in vitro study showed 
that even during maximal involuntary contraction, 
the internal sphincter ring was unable to close the 
anal orifice completely and a gap of approximately 7 
mm was left open. This gap was filled by the anal 
cushions[330]. Anal cushions may exert pressures of 
up to 9 mmHg and thereby may contribute 10% to 
20% of resting anal pressure[331]. 


II. PATHOGENIC MECHANISMS 
AND ETIOLOGY 


Fecal incontinence occurs when one or more mecha- 
nisms that maintain continence is disrupted to an 
extent that other mechanisms are unable to compen- 
sate. Hence, fecal incontinence is often multifacto- 
riall, [291, 332] In a prospective study, 80% of 
patients with fecal incontinence had more than one 
pathogenic abnormality[291]. Although the patho- 
physiological mechanisms often overlap, they may 
be categorized under the four subheadings shown in 
Table 2. For each category, the probable cause(s) and 
the mechanism through which it leads to fecal incon- 
tinence is also summarized in Table 2. 


1. STRUCTURAL ABNORMALITIES 
a) Anal sphincter muscles 


Disruption or weakness of the EAS muscle causes 
urge-related or diarrhea-associated fecal incontinen- 
ce. In contrast, damage to the IAS muscle or the anal 
endovascular cushions may lead to a poor seal and an 
impaired sampling reflex. These changes may cause 
passive incontinence or fecal seepage, often under 
resting conditions. In most patients, both sphincters 
may be defective. The extent of muscle loss can 
influence the severity of incontinence. 


The most common cause of anal sphincter disruption 
is obstetric trauma [333, 334] However, it is unclear 
why most women who have sustained an obstetric 
injury in their 20’s or 30’s typically present with 
fecal incontinence in their 50’s. The injury may 
involve the EAS, the IAS, the pudendal nerves, or a 
combination of these structures. In a prospective 
study, 35% of primiparous (normal anti-partum) 
women showed evidence of anal sphincter disruption 
following vaginal delivery[333, 334] Other impor- 
tant risk factors include forceps-assisted delivery, 
prolonged second stage of labor, large birth weight, 


Table 2. Pathophysiologic mechanisms underlying fecal incontinence 


CATEGORY 


CAUSE 


MECHANISTIC EFFECT 


Structural 
Anal sphincer muscle 


Rectum 


Puborectalis 


Pudendal Nerve 


CNS, Spinal cord, ANS 


Hemorrhoidectomy, anal dilatation 


Inflammation, IBD/ radiation; Prolapse; 
aging; IBS 


Excessive perineal descent; aging; trauma 


Obstetrical/surgical injury excessive straining 
perineal descent 


Head or spinal cord injury, Back surgery, MS, 
DM, stroke, avulsion 


Loss of sampling reflex due to neuropathy 


Lost accomodation &sensation; 
hypersensitivity 


Obtuse anorectal angle sphincter weakness 


Sphincter weakness sensoryloss/impairment 


Lost sensation/reflexes secondary myopathy, 
loss of accomodation 


Functional 
Anorectal sensation 


Fecal impaction 


Obstet, CNS, ANS injury 


Dyssynergic defecation 


Loss of stool awareness Rectoanal agnosia 


Fecal retention & overflow; Impaired 
sensation 


Stool characteristics 
Volume and consistency 


Infection, IBD, IBS, drugs, metabolic 
abnormalities 


Diarrhea & urgency Rapid stool transport 
Impaired accomodation 


Irritants Bile salt malabsorption/ laxatives Diarrhea 
Hard stool/Retention Dyssynergia/drugs Fecal retention & overflow 
Miscellaneous 
Mobility/cognition Aging, dementia. disability Mulitfactorial changes 
Psychosis Willful soiling Mulitfactorial changes 
Drugs Anticholinergics; Constipation 

Laxatives Diarrhea 

Antidepressants Alteredsensation/constipation 


Caffeine/muscle relaxants 


Food intolerance Lactose, fructose, sorbitol 


and occipito posterior presentations[334-336]. Fur- 
thermore, perineal tears, even when carefully repai- 
red, can be associated with incontinence and patients 
may either present several years following delive- 
ry[336]. 


Episiotomy is believed to be a risk factor for anal 
sphincter disruption. In one study, medial episiotomy 
was associated with a nine-fold higher risk for anal 
sphincter dysfunction[337]. However, in a large 30- 
year retrospective cohort study, the prevalence of 
frequent fecal incontinence was 6.9% for women 
whose index delivery was complicated by anal 
sphincter disruption, 18% for the control group, and 
0% for women who had ceserean section; botherso- 
me incontinence was experienced by 27.6%, 25.8%, 
and 15.2% of the respective groups. This study sug- 
gests that regardless of the type of delivery, fecal or 
flatus incontinence occurs in a surprisingly large 
number of middle-aged women. This raises the issue 


451 


Relaxed sphincter tone 


Diarrhea/flatus malabsorption 


of whether age-related changes that affect the pelvic 
floor are a predisposing comorbid problem in the 
pathogenesis of fecal incontinence [338]. 


Whether anal sphincter pressures change with aging 
is debatable [339, 340]. In both men and women 70 
years of age there was a 30% to 40% decrease in 
sphincter pressures compared to patients 30 years 
[341]. In another study, elderly subjects were found 
to have lower sphincter pressures, [342] but many 
were taking medications that may have affected 
muscle function. In contrast, other studies that have 
examined anal pressures have reported only insigni- 
ficant decreases with age[343]. However, in all age 
groups squeeze pressure has been shown to be signi- 
ficantly lower in women than in men.[339, 343, 
344]. Furthermore, in women, there appears to be a 
rapid fall in squeeze pressure after menopause[344, 
345]. Recently, estrogen receptors have been identi- 
fied in the human striated anal sphincter[346]. In an 


experimental study of adult rats, ovariectomy led to 
atrophy of the striated anal sphincter muscle, [346- 
348] which suggests that the strength and vigor of 
the pelvic floor muscles is influenced by hormones. 
Also, in older women, pudendal nerve terminal 
motor latency [PNTML] is prolonged [341, 349] and 
there is excessive pelvic floor descent on straining 
[341, 342]. These mechanisms may lead to progres- 
sive damage to the striated anal sphincter muscle due 
to repeated stretch injury during straining [212, 349, 
350]. An anal endosonography study also showed 
that aging was associated with an increase in the 
thickness and echogenecity of the internal sphincter 
muscle [351]. 


Other causes of anatomic disruption include iatroge- 
nic factors such as anorectal surgery for hemor- 
rhoids, fistula, or fissures. Anal dilation or lateral 
sphincterotomy may result in permanent incontinen- 
ce due to fragmentation of the anal sphincter appara- 
tus [352, 353]. Contrary to the belief of many sur- 
geons, hemorrhoidectomy can cause incontinence by 
inadvertently damaging the IAS [354] or through the 
loss of endovascular cushions. Accidental perineal 
trauma or a pelvic fracture may also cause direct 
sphincter trauma leading to fecal incontinence. Inter- 
estingly, a study of homosexual men showed that 
although the anal resting pressure of the subjects was 
lower and the anal sphincters were thinner than those 
of controls, there was no evidence of sphincter injury 
from ano-receptive intercourse [355]. These results 
suggest that anal intercourse may not cause sphincter 
trauma, at least in men. Finally, in the absence of 
traumatic structural defects, internal sphincter dys- 
function may also occur because of myopathy, [356] 
internal sphincter degeneration, [357] or as a com- 
plication of radiotherapy [358, 359]. 


b) Puborectalis muscle 


Sir Allan Parks believed that the pressure exerted by 
the anterior rectal wall together with the puborectalis 
muscle was fundamental to maintaining continence 
as it formed a flap valve mechanism[360]. This 
concept was disputed in another study that imaged 
the rectum radiologically while simultaneously mea- 
suring rectal and anal canal pressures, as well as anal 
electromyogram (EMG) activity, during defecation 
maneuvers [361]. The authors concluded that conti- 
nence was maintained primarily by increased activi- 
ty of the EAS muscle and the puborectalis muscle 
and that rectal pressures were consistently lower than 
those generated within the anal canal [361]. Similar 
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observations were made by another group [362]. 
Also, after successful sphincter repair, continence 
was associated with higher sphincter pressures and 
not with an altered anorectal angle [363]. These fin- 
dings suggest that an obtuse anorectal angle may 
represent an epiphenomenon in patients with incon- 
tinence. 


The nerve supply for the upper portion of the pubo- 
rectalis muscle arises from direct branches of the 
anterior S3 and S4. Thus, the puborectalis muscle 
and the external anal sphincter have separate neuro- 
logical innervation. Consequently, pudendal blocka- 
ge does not abolish voluntary contraction of the pel- 
vic floor [364] but completely abolishes EAS func- 
tion.11, [301, 364] It has been suggested that conti- 
nence can be preserved following division of the 
EAS and IAS provided the puborectalis muscle is 
intact [365]. Moreover, division of the puborectalis 
muscle posteriorly does not produce incontinence as 
long as anal sphincter pressures are normal [366]. 
Thus, although the puborectalis plays an integral role 
in maintaining continence, its precise role is poorly 
understood. 


c) Neuropathy 


An intact innervation of the pelvic floor is essential 
for maintaining continence. Sphincter degeneration 
secondary to pudendal neuropathy and obstetric trau- 
ma may cause fecal incontinence in women[350]. 
The neuropathic injury is often sustained during 
childbirth, probably due to stretching of the nerves 
during elongation of the birth canal or through direct 
trauma during the passage of the fetal head. The 
nerve damage is more likely to occur when the fetal 
head is large, when the second stage of labor is pro- 
longed, and when forceps are applied, especially 
high forceps delivery or if there is prolonged labor 
[334, 336, 350, 362, 367, 368]. Damage to the inner- 
vation of the pelvic floor musculature is usually 
asymmetrical [369]. Subsequent vaginal deliveries 
may further damage the pudendal nerves [333]. In 
another study of women who sustained obstetric 
sphincter injury, the only risk factor associated with 
the development of fecal incontinence was prolon- 
ged PNTML [370]. 


1. AUTONOMIC NEUROPATHY 


The role of extrinsic autonomic innervation is 
somewhat controversial. Animal studies have shown 
that the pelvic nerves convey relaxatory fibers to the 
rectum [371]. Consequently, these nerves may play a 
role in accommodating and storing feces and gas 


[372]. Damage to the pelvic nerves may lead to 
impaired accommodation and rapid transit through 
the rectosigmoid region, overwhelming the continen- 
ce barrier mechanisms. Sympathetic efferent activity, 
as studied by stimulating the pre-sacral sympathetic 
nerves, tends to relax the IAS, [372, 373] whereas 
parasympathetic stimulation may cause contraction 
of the anal sphincter. 


The upper motor neurons for voluntary sphincter 
muscle lie close to those innervating the lower limb 
muscles in the para sagital motor cortex adjacent to 
the sensory representation of the genitalia and per- 
ineum in the sensory cortex[368]. Consequently, 
damage to the motor cortex from central nervous 
system (CNS) lesions may lead to loss of bowel 
control and to incontinence. In some patients with 
neurogenic incontinence there is damage to both the 
sensory and motor nerve fibers, resulting in sensory 
impairment [308, 374, 375]. This can impair 
conscious awareness of anal filling[376] as well as 
the associated reflex responses in the striated pelvic 
floor sphincter muscles. 


Approximately 10% of patients with fecal inconti- 
nence may have lesions more proximal than the intra 
pelvic or perianal nerves. The primary abnormality 
in these patients is cauda equina nerve injury[368] 
which may be occult and not evident through clinical 
evaluation. These patients have a prolongation of 
nerve conduction along the cauda equina nerve roots 
without an abnormality in PNTML muscles[368, 
377, 378]. In a minority of patients, however, there is 
a combination of peripheral and central lesions 
[377]. Other disorders such as multiple sclerosis, dia- 
betes, and demyelination injury (or toxic neuropathy 
from alcohol or traumatic neuropathy) may also lead 
to incontinence [379-385]. 


d) Rectal accommodation and reservoir function 


The rectum is a compliant reservoir that stores stool 
until social conditions are conducive for its evacua- 
tion [385, 386]. If rectal wall compliance is impai- 
red, a small volume of stool material can generate 
high intrarectal pressure that can overwhelm anal 
resistance and cause incontinence [387]. Etiologies 
include radiation practitis, ulcerative colitis, [387, 
388] or Crohn’s disease, an infiltration of the rectum 
by tumor or following radical hysterectomy [359]. 
Likewise, rectal surgery, in particular pouch surgery, 
[389] and spinal cord injury, [390, 391] may also be 
associated with loss of rectal compliance. 
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HI. FUNCTIONAL MECHANISMS 


1. ANORECTAL SENSATION 


An intact sensation not only provides a warning of 
imminent defecation, but also helps to discriminate 
between formed stool, liquid feces, or flatus. Elderly 
persons, [392] physically and mentally challenged 
individuals, and children with fecal incontinence 
[393] often show blunted rectal sensation. This 
impaired sensation may lead to excessive accumula- 
tion of stool, causing fecal impaction, mega-rectum 
(extreme dilation of the rectum), and overflow [392, 
393]. Impaired rectal sensation may also occur as a 
result of neurological damage such as multiple scle- 
rosis, diabetes mellitus, or spinal cord injury[382, 
390]. 


Less well known is the fact that analgesics (particu- 
larly opiates) and antidepressants may also impair 
rectal sensation and produce fecal incontinence. That 
the rectum is important in preserving continence has 
been shown elegantly through surgical studies in 
which preservation of the distal 6 cm to 8 cm of the 
rectum, along with its parasympathetic nerve supply, 
helped subjects avoid incontinence[394]. In contrast, 
both rectal sensation and the ability to defecate can 
be abolished completely by resection of the nervi eri- 
gentes [316]. 


An intact “sampling reflex” allows the individual to 
choose whether to discharge or retain rectal contents. 
Conversely, an impaired “sampling reflex” may pre- 
dispose a subject to incontinence [319]. However, 
the role of the sampling reflex in maintaining conti- 
nence remains unclear. In children who have had 
colonic pull through surgery, some degree of senso- 
ry discrimination is preserved [395]. Because the 
anal mucosal sensory zone is absent, it has been sug- 
gested that sensory receptors (possibly located in the 
puborectalis muscle) may play a role in facilitating 
sensory discrimination [395]. Also, traction of this 
muscle is a more potent stimulus for triggering both 
defecation and rectal distention [395]. 


Because abolition of anal sensation by the topical 
application of 5% lidocaine did not reduce resting 
sphincter pressure — — although it partially affected 
voluntary squeeze pressure and did not affect the abi- 
lity to retain saline infused into the rectum — — the 
role of anal sensation in maintaining fecal continen- 
ce has been questioned [308]. 


2. DYSSYNERGIC DEFECATION AND INCOMPLE- 
TE STOOL EVACUATION 


In some patients, particularly the elderly, prolonged 
retention of stool in the rectum or incomplete eva- 
cuation may lead to seepage of stool or staining of 
undergarments [392]. A majority of these patients 
show obstructive or dyssynergic defecation, [396] 
and many of them also exhibit impaired rectal sensa- 
tion, [396, 397] whereby anal sphincter and pudendal 
nerve function is intact, but the ability to evacuate a 
simulated stool is impaired [396]. Similarly, in the 
elderly and in children with functional incontinence, 
the prolonged retention of stool in the rectum can 
lead to fecal impaction [393]. Fecal impaction may 
also cause prolonged relaxation of IAS tone, which 
allows liquid stool to flow around impacted stool and 
to escape through the anal canal [393]. 


3. C. DESCENDING PERINEUM SYNDROME 


In women with long-standing constipation and a his- 
tory of excessive straining for many years (perhaps 
even without a childbirth), excessive straining may 
lead to progressive deenervation of the pelvic floor 
muscles [212]. Most of these patients demonstrate 
excessive perineal descent and sphincter weakness, 
[212] which may lead to rectal prolapse; however, 
fecal incontinence is not an inevitable consequence. 
Whether or not incontinence develops will depend 
on the state of the pelvic floor and the strength of the 
sphincter muscles [398]. 


IV. STOOL CHARACTERISTICS 


The consistency, volume, and frequency of stool and 
the presence or absence of irritants in stool may also 
play a role in the pathogenesis of incontinence [292, 
385] In the presence of large-volume liquid stools, 
which often transit the hind-gut rapidly, continence 
can only be maintained through intact sensation and 
a strong sphincteric barrier. Similarly, in patients 
with bile salt malabsorption, or lactose or fructose 
intolerance or rapid dumping of osmotic material 
into the colon, the colonic transit is too rapid for both 
gaseous and stool contents and can overwhelm the 
continence mechanisms [385, 387]. 
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V. MISCELLANEOUS 


A variety of medical conditions and disabilities may 
predispose to fecal incontinence, particularly in the 
elderly. Immobility and lack of access to toileting 
facilities are primary causes of fecal incontinence in 
this population [399]. Several medications may inhi- 
bit sphincter tone — — for example, anticholinergics 
and antispasmodics. In contrast, stimulants such as 
caffeinated products, fiber supplements, or laxatives 
may cause diarrhea. 


VI. TOPICS FOR FURTHER 
INVESTIGATION AND RESEARCH 


The study of anorectal function tests in healthy sub- 
jects stratified for age, gender, and parity can help 
define normal values and physiologica chnages. 


What is the utility of the diagnostic tests of anorectal 
function, both for understanding the key pathophy- 
siological mechanisms and for predicting treatment 
outcomes? 


Why do women who suffer obstetric injury in their 
20’s typically present with incontinence in their 
50’s? A prospective study of anorectal sphincter 
function in both nulliparous and multiparous women 
at periodic intervals over a 20- to 30-year would be 
indicated. 


Further considerations: 


1) examine the role of the puborectalis muscle in 
maintaining continenece; 


2) the role of anal mucosal sensation in maintaining 
continence, particularly in patients with fecal see- 
page, and to develop tests for evaluating this 
function. 


3) mechanisms responsible for fecal seepage. 


4) pathophysiological basis for the rectoanal sam- 
pling reflex. 


5) role of rectal accommodation and compliance in 
maintaining continence. 


F. CHILDBIRTH AND FECAL 
INCONTINENCE: 
OBSTETRICAL PERSPECTIVE 


Pregnancy and childbirth have a significant impact 
on the emotional and physical wellbeing of a 
woman. It is reported that as many as 91% of women 
report at least one new symptom eight weeks post- 
partum. [400] A fall in maternal mortality accompa- 
nied by an increase in female life expectancy (80 
years in the United Kingdom) has now shifted the 
focus of attention towards identification of factors 
that may minimise morbidity. Although pre-existing 
bowel symptoms may be aggravated during pregnan- 
cy and childbirth, the development of symptoms de 
novo is a more frequent occurrence. Obstetric trauma 
is the commonest cause of fecal incontinence. Howe- 
ver, the onset of symptoms may occur many years 
after delivery with a peak incidence in the perimeno- 
pausal years. This may reflect the effect of contribu- 
tory factors such as the process of aging, the effect of 
the menopause or progression of neuropathy. This 
section focuses on the association between obstetric 
trauma and fecal incontinence. However to avoid 
confusion, the term anal incontinence is used to 
include incontinence to flatus, liquid and solids. 


The mechanism that maintains continence is com- 
plex and affected by various factors such as mental 
function, lack of a compliant rectal reservoir, enhan- 
ced colonic transit and changes in stool consistency 
and volume. However the most important factors 
appear to be an anatomical intact anal sphincter com- 
plex and neurological function. In about 80% of 
women with presumed “idiopathic” anorectal incon- 
tinence there is histological evidence of denervation 
of the striated pelvic floor muscles, particularly the 
puborectalis and external sphincter. [401] This featu- 
re has also been demonstrated electro-physiological- 
ly by means of an increased fibre density in patients 
with idiopathic fecal incontinence, indicating re- 
innervation following denervation. [402] Another 
finding in these patients is a conduction delay in 
pudendal nerves as measured by pudendal nerve ter- 
minal motor latency (PNTML). [403]. 


Although Hertz in 1909 suggested that pelvic floor 
damage may result from a normal vaginal delivery, 
objective scientific evidence for this was only produ- 
ced in 1984[350] and a follow-up of 14 patients 5 


455 


years later[404]. These authors studied 122 
women,/1 after delivery with manometry, perineo- 
metry, PNTML and EMG, and 51 before and after 
delivery with EMG. This study demonstrated an 
increase in anal sphincter striated muscle fibre densi- 
ty in the vaginal delivery group at 2 months post-par- 
tum indicating evidence of re-innervation following 
denervation. The fibre density was not altered follo- 
wing elective caesarean section. Thirty three percent 
of primiparae and 50% of multiparae had prolonged 
PNTML within 48 hours of delivery. However by 2 
months, the PNTML had returned to normal in 60% 
of these women, indicating that damage to pudendal 
nerve conduction is reversible. Multiparity, forceps 
delivery, increased duration of the second stage of 
labour, third degree perineal tears and high birth 
weight were important factors leading to pudendal 
nerve damage. In the 5 year follow-up study of 14 
women, only multiparae who did not have a forceps 
delivery were selected; the denervating process was 
found to be progressive in the majority of women, 
and 5 women suffered from stress incontinence of 
urine, 3 of whom were also incontinent to flatus. 


In another prospective neurophysiological study, 
Allen et al [405] studied 96 nulliparous women with 
EMG, PNTML and vaginal pressure measurements 
during pelvic floor contraction. They found evidence 
of re-innervation in the pelvic floor muscles of 80% 
of primiparae 2 months after vaginal delivery. The 
only obstetric factors associated with re-innervation 
were a high birth weight and a longer active stage of 
labour. Forty five of the original 96 women were stu- 
died again six years later, and they concluded that 
changes in pelvic floor neurophysiology occur in 
time and do not appear to be related to further child- 
bearing. [406] 


A third prospective study[407] measured anal pres- 
sures, anal sensation and the perineal plane in 72 
antenatal women and repeated 72 hours post-partum 
and in 41 women 2 months postpartum. Anal sensa- 
tion was unchanged. Cornes et al. [408] measured 
anal sensation in 96 primiparae within 10 days after 
delivery, and measurements were repeated in 74 
women 6 months after delivery. They found that at 6 
months anal sensation had returned to normal. Anal 
sensation remained unchanged after caesarean sec- 
tion. In women who had a torn external sphincter, 
only impairment of sensation in the upper anal canal 
persisted at 6 months. More than half the women 
who admitted to persistent anal incontinence had 
normal anal sensation. Chaliha et al [409] measured 
anal electro-sensitivity before and after childbirth 


and found it unchanged. Anal sensation in isolation 
therefore probably plays a minor role in the develop- 
ment of obstetric related fecal incontinence. 


I. MECHANICAL TRAUMA 


Until the recent advent of anal ultrasound, mechani- 
cal trauma to the anal sphincters was suspected only 
when there was a history of a difficult vaginal deli- 
very, particularly a third or fourth degree tear. Conse- 
quently, when anal endosonography was performed 
in patients believed to be suffering from "neuroge- 
nic" fecal incontinence unsuspected internal and 
external sphincter defects were identified. [410] The 
sonographic appearance of external anal sphincter 
defects has been verified histologically to represent 
fibrosis[411]13 while the appearance of internal 
sphincter defects have been validated prospectively 
in patients undergoing lateral internal anal sphincte- 
rotomy[412]. Trauma identified by ultrasound may 
be occult or recognised (third/fourth degree tear). 


1. OCCULT ANAL SPHINCTER TRAUMA 


To date Sultan et al [413] have performed the only 
prospective study (before and after childbirth) to 
demonstrate both occult anal sphincter trauma and 
pudendal nerve damage during childbirth in both pri- 
miparous and multiparous women (n=150). Thirty 
five percent of primiparous women and 44% of mul- 
tiparous women developed anal sphincter defects 
during vaginal delivery. Thirteen percent and 23% 
respectively developed defaecatory symptoms (fecal 
urgency and/or anal incontinence) after delivery. 
Only 2 of the 150 women (both primiparous) had 
tears of the anal sphincter recognized at the time of 
delivery. A strong association was demonstrated bet- 
ween the presence of any defect and the development 
of symptoms. Only 4% of multiparous women sus- 
tained new sphincter damage following a subsequent 
delivery. The single independent factor associated 
with anal sphincter damage was forceps delivery. 
The 23 women delivered by caesarean section remai- 
ned asymptomatic and none developed sphincter 
defects. No relationship was demonstrated between 
latency measurements and defaecatory or urinary 
symptoms. 


Donnelly et al [414] interviewed 219 nulliparae 
regarding bowel habits in the third trimester and per- 
formed anal vector manometry. At 6 weeks postpar- 
tum 184 women returned and the same bowel symp- 
tom questionnaire was completed and anal vector 
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manometry plus PNTML measurements were perfor- 
med. Anal endosonography was performed in 81 
women with altered fecal continence or abnormal 
physiology. Instrumental vaginal delivery and a pas- 
sive second stage of labour prolonged by epidural 
analgesia were significantly associated with the 
greatest risk of anal sphincter trauma and impaired 
fecal continence. As instrumental delivery is a 
known risk factor (8 fold increased risk of sphincter 
trauma), early use of oxytocin was recommended to 
shorten the second stage. A continuation of the same 
study[415] reported that pudendal nerve latencies 
were prolonged and the squeeze pressure increment 
was reduced in those women who had a caesarean 
section in the late first stage (>8cm cervical dilata- 
tion) or second stage. 


Chaliha et al [409] measured anal sensation and 
manometry in 286 nulliparae during the third trimes- 
ter and repeated in 161 women postpartum when 
anal endosonography was also performed. Anal 
endosonography revealed sphincter defects in 38% 
of women and this was associated with the presence 
a lowering of anal squeeze and resting pressures. 
Threshold anal electrosensitivity remained unchan- 
ged and bore no relationship to symptoms. Postpar- 
tum sphincter defects were associated with perineal 
laceration and vaginal delivery. 


Abramowitz et al [416] performed a prospective 
study of 233 women who had anal endosonography 
performed before and 6 to 8 weeks after childbirth 
Of the 233 women (118 primiparae) 202 had a vagi- 
nal delivery. Postpartum anal incontinence in the 233 
women was reported by 13% of primiparae and 8.5% 
of multiparae, and anal sphincter defects in 21% and 
12% respectively. However the prevalence of anal 
sphincter defects amongst those that had a vaginal 
delivery (n=202) was 26% and 13% respectively. 
Previous studies[417, 418] including others mentio- 
ned in Table 3 & 4 have shown that the first delivery 
is at greatest risk for anal sphincter trauma but this 
study is at variance as it claimed that secundiparous 
females have the same risk as primiparous women. 
However, this finding remains unsubstantiated and is 
further disputed by a more recent prospective 
study[419]. 


Fynes et al 21 undertook a prospective study of 59 
previously nulliparous women through 2 successive 
pregnancies and found that 34% had anal sphincter 
injury after their first delivery but only 2 new injuries 
occurred after the second delivery, confirming the 
findings in Sultan’s study15. An important finding in 


this study was that 42% of women (5 of 12) who had 
occult sphincter injury during their first delivery 
(squeeze pressure increment < 20mmHg or anal 
sphincter defect > one quadrant) developed anal 
incontinence after the second delivery. 


Willis et al [420] performed anal vector manometry, 
endosonography, PNTML and rectal sensibility at 
the 32 weeks and 6 weeks postpartum. Using the 
Kelly-Holschneider score they reported anal inconti- 
nence in 5% and identified occult injuries in 19%. 
PNTML and rectal sensibility was unaffected by 
vaginal delivery. 


Nazir[421] et al performed vector manometry and 
endoanal ultrasound in 73 nulliparous woman at 25 
weeks and 5 months postpartum (Table 3). There 
was no correlation between vector manometry and 
anal endosonography or clinical variables. 


Belmonte-Montes[422] performed anal endosono- 
graphy in 98 nulliparous women 6 weeks before and 
6 weeks after delivery and after excluding 20 third 
degree tears found occult sphincter injuries in 13%. 
Seventy five percent of women with defects were 
symptomatic and there was a good correlation bet- 
ween defects and symptoms. However it is not clear 
as to how many with occult defects were symptoma- 
tic (Table 3). 


In 3 further studies[423-425]25-27 anal ultrasound 
was performed only after delivery and defects were 
identified in 11.5 to 34% (Table 4). Varma et al [423] 
studied 159 postnatal women (105 primiparous and 
54 secudiparous) and found occult anal sphincter 
defects in 11.5% of primiparous and 19% of secun- 
diparous vaginal deliveries but 80% of forceps deli- 
veries. None of their patients suffered fecal inconti- 
nence but only 72% of questionnaires were returned. 
However their cohort had a low forceps rate and a 
high caesarean section rate (25%) and a low forceps 
rate (4%). 


Results discussed in this section are listed in Table 3 
& 4. 


2. THIRD/FOURTH DEGREE OBSTETRIC TEARS 


It is unclear as to whether the sonographic anal 
sphincter defects described above represent tears that 
have been missed at delivery or true “occult” defects 
that may not be visible to a trained doctor or midwi- 
fe. Groom and Patterson-Brown [426] conducted a 
study in which they demonstrated that the rate of 
third degree tears rose to 15% when all “2nd degree 
tears” were examined by a second person, confir- 


457 


ming that at least some tears are being missed. This 
reflects inadequate training and was highlighted by 
Sultan et al [427] who reported that 91% of doctors 
who had done at least 6 months of training in obste- 
trics and 60% of midwives indicated inadequate trai- 
ning in perineal anatomy, and 84% and 61% respec- 
tively reported inadequate training in identifying 3rd 
degree tears. Another possible reason for under-dia- 
gnosis is that tears of the anal sphincter have been 
wrongly classified and therefore anal sphincter tears 
have been under-reported. Any involvement of the 
anal sphincter should be classified as third degree. 
However 41% of doctors and 16% of midwives clas- 
sified a torn anal sphincter as a 2nd degree tear[427]. 
Sultan and Thakar reviewed every relevant text book 
(n=65) in the library of the Royal College of Obste- 
tricians and Gynaecologists (RCOG) and found that 
there was a lack of consistency in classification and 
in about 40% the classification was omitted or 
wrong[428]. Furthermore previous classifications 
are incomplete because they do not incorporate depth 
of external sphincter rupture or involvement of the 
internal sphincter. This therefore has epidemiologi- 
cal, clinical and medicolegal implications. If a third 
degree tear is incorrectly classified as second degree, 
then inappropriate repair could result in sub-optimal 
outcome (see below). Sultan[429] has therefore pro- 
posed the following classification to be incorporated 
in the 29th RCOG green top guidelines[430]: 


First degree: laceration of the vaginal epithelium or 
perineal skin only. 


Second degree: involvement of the perineal muscles 
but not the anal sphincter. 


Third degree: disruption of the anal sphincter 
muscles and this should be further subdivided into: 


3a: <50% thickness of external sphincter torn. 
3b: >50% thickness of external sphincter torn. 
3c: internal sphincter torn also. 


Fourth degree: a third degree tear with disruption of 
the anal epithelium. 


An isolated rectal tear without involvement of the 
anal sphincter is rare and should not be included in 
the above classification. 


Primary sphincter repair of a third or fourth degree 
obstetric tear is usually performed by obstetricians 
using the end-to-end repair technique[336]35. 
However as shown in Table 5, anal incontinence 
occurs in 15 to 59% and in addition, urgency can 
affect a further 6[336, 431] to 28%. Frank fecal 


Table 3. Prospective studies of “occult” anal sphincter injury and anal incontinence, excluding fecal urgency before/after 


vaginal delivery 
Study Parity Vaginal delivery FU in weeks Sphincter Anal 
Numbers postpartum Defects incontinence 
Sultan et al 93[413] Primi 79 6 33% 5% 
Multi 48 6 44% 19% 
Donnelly et al 98[414] Primi 168 6 35% 25% 
Rieger et al98 [424] Primi 37 6 41% 8% 
Zetterstrom et al 99 [425] Primi 38 9 20% 18% 
Fynes et al 99[419] Multi 59 6-12 37% 17% 
Abramowitz et al 00[416] Primi 202 including multi 8 26% 15% 
Multi 13% 10% 
Chaliha et al 01[409] Primi 130 12 19% 13% 
Belmonte-Montes et al 01[422] Primi 78 6 13% ? 
Nazir et al 02[421] Primi 73 20 19% 25% 
Willis et al 02[420] Primi; 42 12 10% 5% 
Multi 
MEAN (excluding Willis&al) Primi; 28% 16% 
Multi 31% 15% 


Table 4. Studies of “occult” anal sphincter injury during vaginal delivery and anal incontinence excluding fecal urgency 


(postnatal). 
Study Vaginal Parity FU Defects Anal 
delivery postpartum incontinence 
Varma et al 99[423] 78 Primi 4 weeks 11.5% 0% 
31 Multi 4weeks 19% 0% 
Damon [532] * 197 Primi 3 months 34% 6% 
Faltin [533] ** 150 Primi 3 months 28% 15% 


*Ultrasound performed < 1 week after delivery 


** anal ultrasound performed immediately after delivery before perineal repair 
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Table 5. Prevalance of anal incontinence after primary anal sphincter rupture 


Authors Year Country N Follow-up Anal 
Months incontinence 

Sangalli et al [431] 2000 S witzerland 177 13 years 15% 
Wood J et al [534] 1998 Australia 84 31 17%* 
Walsh et al [535] 1996 UK 81 3 20% 
Sander et al [536] 1999 Denmark 48 12 1% 

Crawford et al [537] 1993 USA 35 12 23% 
Sorensen et al [538] 1993 Denmark 38 3 24% 
Nielsen et al [539] 1992 Denmark 24 12 29% 
Go & Dunselman[540] 1988 Netherlands 20 6 30% 
Fenner et al [541] 2003 USA 165 6 30% 
DeLeeuw [440] 2001 Netherlands 125 14 years 31% 
Wagenius[542] 2003 Sweden 186 4 years 33% 
Uustal Fornell et al [543] 1996 Sweden 51 6 40% 
Poen et al [433] 1998 Netherlands 117 56 40% 
Sultan et al [336] 1994 UK 34 2 41% 
Zetterstrom et al [544] 1999 Sweden 46 9 41% 
Sorensen et al [545] 1988 Denmark 25 78 42% 
Tetzschner et al [370] 1996 Denmark 72 24-48 42% 
Williams et al [546] 2003 UK 124 ? 42% 
Kammerer-Doak et al [547] 1999 New Mexico 15 4 43% 
Haadem et al [548] 1988 Sweden 62 3 44% 
Bek & Laurberg[549] 1992 Denmark 121 ? 50% 
Davis et al [550] 2003 UK 52 3.6 50% 
Fitzpatrick et al [432] 2000 Ireland 154 3 53% 
Nazir et al [551] 2003 Norway 100 18 54% 
Gjessing H et al [552] 1998 Norway 38 12-60 57% 
Goffeng et al [553] 1998 Sweden 27 12 59% 
MEAN 37% 


* Includes 2 with secondary sphincter repair 
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incontinence affected 9% (range 2 to 23%). In five 
studies[336, 432] anal endosonography was perfor- 
med to demonstrate persistent anal sphincter defects 
following repair in 40 to 91% of women. Forceps 
delivery, first vaginal delivery, large baby, shoulder 
dystocia and a persistent occipito-posterior position 
have been identified as the main risk factors for the 
development of a third/fourth degree tear[336, 416, 
417, 433]. 


The most popular method of repair of the external 
sphincter is the end-to-end technique but colorectal 
surgeons prefer the overlap technique for secondary 
repair because of better outcome[434]. It is now 
known that like other incontinence procedures out- 
come can deteriorate with time and one study has 
reported 50% continence at 5-year follow- 
up[435].However some women in this study had 
more than one attempt at sphincter repair[435]. Sul- 
tan et al. were the first to describe the overlap tech- 
nique for acute anal sphincter rupture and in addition 
advocated the separate identification and repair of 
the internal sphincter. Compared to matched histori- 
cal controls who had an end-to-end repair, anal 
incontinence could be reduced from 41% to 8% 
using the overlap technique and separate repair of the 
internal sphincter[434]. 


However as the two operators performing the repair 
had a specialised knowledge of the anal sphincter 
anatomy it could have biased their results and they 
therefore recommended a randomised trial. The only 
published randomised trial published to date is by 
Fitzpatrick et al in Dublin[432] who found no signi- 
ficant difference between the 2 methods of repair 
although there appeared to be trend towards more 
symptoms in the end-to-end group. 


There were methodological differences in that the 
torn internal sphincter was not identified and repai- 
red separately and they used a constipating agent for 
3 days after the repair. Nevertheless as the authors 
concur, a better outcome would be expected with 
both techniques as a consequence of focused educa- 
tion and training in anal sphincter repair. Fernando et 
al [436] performed a multicentrerandomised trial of 
end —to-end vs overlap using the the technique des- 
cribed by Sultan et al. [434] At one year follow-up 
they found significantly more urge fecal incontinen- 
ce in the end-to-end group (24% vs 0; 
P=0.006)[436]. 


A summary of studies reporting the prevalence of 
anal incontinence following primary repair of obste- 
tric anal sphincteer rupture is listed in Table 5. 
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a) Management of subsequent pregnancy 


All women who sustained a third/fourth degree tear 
should be assessed in hospital by a senior obstetri- 
cian 6 to 8 weeks after delivery. Some centres have 
established dedicated multidiscliplinary perineal cli- 
nics. It is important that a careful history is taken 
regarding bowel, bladder and sexual function. As 
these symptoms are embarrassing, a structured ques- 
tionnaire may be useful. A careful vaginal and rectal 
examination should be performed to check for com- 
plete healing, scar tenderness and sphincter 
tone[437, 438]. We recommend that all women 
should have ano-rectal investigations (endosonogra- 
phy and manometry) but if such facilities are unavai- 
lable locally then at least symptomatic women 
should be referred for investigations (Fig 2)[428]. 
Mild incontinence (fecal urgency or flatus inconti- 
nence) may be controlled with dietary advice, 
constipating agents (loperamide or codeine phospha- 
te), physiotherapy or biofeedback. However women 
who have severe incontinence should, in addition, be 
offered secondary sphincter repair by a colorectal 
surgeon. Asymptomatic women must be advised to 
return if symptoms develop. 


There are no randomised studies to determine the 
most appropriate mode of delivery. Women who 
have had a successful secondary sphincter repair for 
fecal incontinence should be delivered by caesarean 
section[439]. Some women with fecal incontinence 
may chose to complete their family prior to embar- 
king on anal sphincter surgery. It remains to be esta- 
blished whether these women should be allowed a 
vaginal delivery as it could be argued that damage 
has already occurred and risk of further damage is 
minimal and possibly insignificant in terms of outco- 
me of surgery. 


Very few text books discuss management in a subse- 
quent pregnancy but some indicate that caesarean 
section should be considered particularly after a dif- 
ficult repair[428]. It has been suggested that a caesa- 
rean section should be performed even after transient 
anal incontinence[370] but this has been questio- 
ned[439]. 


In order to counsel women with previous 3rd/4th 
degree tears appropriately, we find it useful to have a 
symptom questionnaire, anal ultrasound and mano- 
metry results. If vaginal delivery is contemplated 
then these tests should be performed during the cur- 
rent pregnancy unless performed previously and 
found to be abnormal. Current evidence suggests that 
if a large sonographic defect (> one quadrant) is pre- 


sent or if the squeeze pressure increment is less than 
20 mmHg then the risk of impaired continence is 
increased to 42% after a subsequent delivery[415]. 
Our policy is to counsel these women and offer a 
caesarean section especially especially to those who 
are symptomatic. Asymptomatic women who do not 
have compromised anal sphincter function can be 
allowed a normal delivery by an experienced accou- 
cher. Although 11% of textbooks recommend a pro- 
phylactic episiotomy[428] there is limited evidence 
that an elective episiotomy prevents subsequent anal 
sphincter disruption[440] while o other studies have 
indicated that episiotomy may increase the prevalen- 
ce of anal sphincter disruption. Preliminary results of 
our multicentre study (unpublished data) does not 
support the practice of prophylactic episiotomy and 
therefore we only be perform it if clinically indica- 
ted. 


II. EFFECTS OF INSTRUMENTAL 
VAGINAL DELIVERY 


Although only 4% of women delivered by forceps 
sustain a 3rd/4th degree tear, up to 50% of those that 
do tear have an instrumental delivery[336]. Vacuum 
extraction is associated with fewer 3rd /4th tears than 
forceps and this view is supported by 2 large rando- 
mised studies[441, 442]. A UK study[441] where 
mediolateral episiotomy is practised reported severe 
vaginal lacerations in 17% of forceps compared to 
11% of vacuum deliveries and a Canadian 
study[442]69 where midline episiotomy is practised 
reported 3rd /4th tears in 29% of forceps compared 
to 12% of vacuum deliveries. In a Cochrane review 
(ten trials)[443] use of the vacuum extractor instead 
of forceps was associated with significantly less 
maternal trauma (odds ratio 0.41, 95% confidence 
interval 0.33 to 0.50) and with less need for general 
and regional anaesthesia. There were more deliveries 
with vacuum extraction (odds ratio 1.69, 95% confi- 
dence interval 1.31 to 2.19) and fewer caesarean sec- 
tions were carried out in the vacuum extractor group. 
However the vacuum extractor was associated with 
an increase in neonatal cephalhaematomata and reti- 
nal haemorrhages. Serious neonatal injury was 
uncommon with either instrument. 


Occult trauma to the anal sphincter has also been 
identified more frequently in forceps delivery occur- 
ring in up to 80 percent. [413, 423, 444]. A small 
randomised study (n=44) confirmed this by identi- 
fying occult anal sphincter defects in 79% of forceps 
compared to 40% of vacuum deliveries[413]. Trau- 
ma occurs more frequently when a second instru- 
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ment is used to attempt vaginal delivery[413] and 
therefore if delivery fails with the appropriate tech- 
nique and vacuum cup, one should resort to a caesa- 
rean section. Metal cups appear to be more suitable 
for 'occipito-posterior', transverse and difficult 'occi- 
pito-anterior' position deliveries[445]. The soft cups 
seem to be appropriate for straightforward deliveries 
as they are significantly more likely to fail to achie- 
ve vaginal delivery (odds ratio 1.65, 95% confidence 
interval 1.19 to 2.29). Although, they were associa- 
ted with less scalp injury (odds ratio 0.45, 95% 
confidence interval 0.15 to 0.60), there was no diffe- 
rence between the two groups in terms of maternal 
injury. Farrell et al [446] performed a prospective 
study of 690 primigravid women and found that for- 
ceps delivery was associated with a higher incidence 
of flatal incontinence (RR 2.6) compared to vaginal 
delivery and both flatal (RR 2.6) and fecal (RR 3.6) 
incontinence compared to caesarean delivery. 
Vacuum delivery did not increase the risk of flatal 
incontinence. In qnother recently study by MacAr- 
thur et al [447] performed the largest questionnaire 
based multicentre study to establish the prevalence 
of fecal incontinence at 3 months post-partum. They 
reported a prevalence of 9.2%, with 4.2% reporting 
it more often than rarely. Forceps delivery was asso- 
ciated with almost twice the risk of developing fecal 
incontinence whereas vacuum extraction was not 
associated with this risk. These studies support the 
recommendation by the Royal College of Obstetri- 
cians and Gynaecologists (RCOG) that the vacuum 
extractor should be the instrument of choice[448].76 


HI. EPISIOTOMY 


There is now considerable observational data to indi- 
cate that a reduction in episiotomy rate is not asso- 
ciated with an increase in anal sphincter ruptu- 
re[449]. The Cochrane database[450] shows that res- 
tricting the use of episiotomy is associated with less 
posterior trauma. Although anterior perineal trauma 
was increased it had no effect on the development of 
urinary incontinence. Henrikssen et al [451, 452] 
performed an observational study in which they 
noted that when midwives who previously had a high 
episiotomy rate reduced their rate, the prevalence of 
ASR (anal sphincter rupture) also reduced. However 
this beneficial effect was abolished when midwives 
with a low rate of episiotomy attempted to reduce it 
even further. Based on this evidence, it was sugges- 
ted that the ideal episiotomy rate should lie between 
20 to 30% and no more. Midline episiotomies are 
more popular in North America as it is believed that 


they are more comfortable and recovery is less com- 
plicated. However Coats et al [453]81 performed a 
randomised study of 407 primiparae and found 12% 
of midline episiotomies extended into the anal 
sphincter compared to 2% of mediolateral episioto- 
mies. Although the perineum was significantly less 
bruised in the midline group and sexual intercourse 
commenced earlier, pain and wound breakdown was 
similar in both groups. 


IV. DELIVERY TECHNIQUES 


Pirhonen et al [454] compared the frequency of anal 
sphincter rupture in low risk deliveries between two 
Scandinavian countries (26 541 vaginal deliveries) 
and found the risk to be 13 times higher in Sweden 
(Malmo) vs Finland (Turku). They speculated that 
the only explanation for this was a difference in 
manual support given to the baby’s head during 
crowning and pushing the perineum under the chin. 


V. TRAINING 


There is evidence from one study[427] that perineal 
anatomy is poorly understood by midwives and trai- 
nee doctors, who perform the bulk of deliveries in 
the UK. In this study 41% of trainees and 16% of 
midwives incorrectly classified a partial or complete 
tear of the EAS as ‘second degree’. Inconsistency in 
classification of tears would allow many injuries to 
pass, unrecognised. It has been shown that hands-on 
workshops on perineal repair (www.perineum.net) 
can change practice[455] and therefore intensive and 
focused training in perineal anatomy and repair 
should therefore become an essential module in the 
programme for trainees. 


VI. IRRITABLE BOWEL 
SYNDROME (IBS) 


IBS affects 3-17% in selected populations and the 
cause remains unknown. Donnelly et al [456] recrui- 
ted 312 primiparous women and reported that 11% 
of young primiparous women (n= 34 of 208) suffe- 
red from pre-existing IBS prior to their first pre- 
gnancy. Twenty four percent reported symptoms of 
impaired fecal continence in the puerperium but 
symptoms were found significantly more frequently 
in those with IBS compared to those with normal 
bowel habit (71% vs 18%). However women suffe- 
ring from IBS are no more likely to incur mechani- 
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cal or neurologic injury to the anal sphincter. Women 
with IBS delivered by caesarean section did not have 
altered continence postpartum. However 6 months 
postpartum there were no symptomatic differences 
between those with IBS and those without but only 
90 of the 107 women who had either impaired fecal 
continence or abnormal anal manometry were stu- 
died. Treatment is directed towards the predominant 
symptom and although antispasmodics such as hyos- 
cine, mebeverine and dicyclomine are used widely to 
relax intestinal smooth muscle, they should be avoi- 
ded during pregnancy. 


VII. CONCLUSIONS AND 
RECOMMENDATIONS 


a) Compared to forceps the vacuum extractor is asso- 
ciated with less perineal and anal sphincter trau- 
ma; it should therefore be the instrument of choi- 
ce (Level 1). 


b) Compared to midline episiotomy, mediolateral 
episiotomy is associated with a lower risk of anal 
sphincter rupture (12% vs 2%). (Level 1 ) 


c) Liberal use of episiotomy is not beneficial (Level 
1). Restricting the rate of episiotomy to about 30% 
may reduce the risk anal sphincter injury.(Grade 
C) 

d) A prolonged active second stage of labour is asso- 
ciated with denervation of the pelvic floor and one 
study has suggested that this also occurs with a 
prolonged passive second stage of labour with 
epidural analgesia. In these circumstances, early 
use of oxytocics in the second stage of labour may 
be useful. (Grade C) 


e) Selective use of caesarean section should be consi- 
dered, particularly in those who have evidence of 
compromised anal sphincter function and those 
who have had previous successful continence or 
prolapse surgery.(Grade C) 


f) The value of antenatal pelvic floor exercises in the 
prevention of incontinence and prolapse could be 
of benefit but is currently being evaluated in ran- 
domised studies. 


g) Modification in techniques of delivery of the baby 
may reduce anal sphincter injury and further 
research is needed. 


g) Amore focused training program for doctors and 
midwives needs to implemented. There is a poor 
understanding of perineal and anal sphincter ana- 
tomy and hence identification of anal sphincter 
trauma, incorrect classification and poor outcome 
of repair. (Grade D) 


G. URINARY INCONTINENCE 


IN MEN: THE ROLE OF 
OBSTRUCTION AND 
PROSTATIC SURGERY 


Concepts regarding male continence have arisen pri- 
marily through experience with spinal injury and 
neurological disease. Only recently has incontinence 
in aging men and women, and men with post-prosta- 
tectomy incontinence been studied more carefully. 
Progress has been limited by lack of knowledge 
about normal human anatomy and physiology and 
uncertainty regarding the existence and role of 
“internal” and “external” sphincters [457]. Urodyna- 
mic studies characterizing detrusor function and 
sphincter coordination in neurological injury and ill- 
ness are abundant, but these have still not success- 
fully solved the more recent problems of sphincteric 
injury following radical prostatectomy and brachy- 
therapy for prostate cancer. Studies of normal and 
damaged sphincteric function in men remain limited. 
Urodynamic methods, electromyography and advan- 
ced imaging techniques such as magnetic resonance 
imaging (MRI) are powerful tools which could pro- 
vide information about structure and function. 


Incontinence in men may result from failure of the 
bladder to store, as in neurological injury or disease, 
or from direct sphincter injury following radical 
prostatectomy, or less frequently, simple prostatecto- 
my (transurethral or open). Injury may be caused by 
pelvic trauma resulting in pelvic fracture with mem- 
branous urethral disruption, or by physical agents 
such as therapeutic radiation. Although pathophysio- 
logy may initially be classified into sphincteric and 
bladder causes, clinical experience sugggests consi- 
derable overlap between them. We have already dis- 
cussed bladder dysfunction in the elderly and in neu- 
rological illness and injury. This following section 
focuses on post-prostatectomy incontinence. 


I. THE SPHINCTER OF THE MALE 


The anatomy of the male urogenital diaphragm has 
been well characterized by Oelrich[458] and 
Myers[459, 460]. Myers has developed many of 
hisinsights based on expperience withradicalprosta- 
tectomy. His work has included three dimensional 
magnetic resonance imaging reconstruction of the 
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male urogenital diaphragm [460]. Anatomical stu- 
dies clearly show that the urogenital diaphragm is a 
vertically oriented tapering sleeve of striated muscle 
surrounding the smooth muscle of the urethra, which 
is itself a continuation of detrusor fibers. The struc- 
tures in men and women are remarkably similar, as 
underscored in the works on men and women by 
Oelrich as previously cited: the sleeve is quite nar- 
row at the apex and wider at the base, partially open 
posteriorly in women to permit passage of the vagi- 
na, but completely closed in men where it is conti- 
guous with the bulbospongiosus muscle. There are 
slips of pubococcygeus muscle of the levator ani 
investing the edges of the rhabdosphincter. However, 
the levator ani muscles do not encircle the urethra in 
men or women. Recent anatomical studies have 
confirmed these observations, particulalry those 
regarding the lack of posterior urethral support in 
men (as well as women) [461]. 


These two muscle groups, levator ani and urethral 
rhabdosphincter, differ as to type. Levators are pre- 
dominantly fast-twitch, Type II, while periurethral 
striated muscles are predominantly Type I, slow twit- 
ch, providing sustained tone. Thus after radical pros- 
tatectomy it is possible to interrupt the stream volun- 
tarily by forceful contraction of the levators, yet still 
have continuous sphincteric incompetence because 
of periurethral rhabdosphincter insufficiency. 


The pubourethral complex stabilizes the urethra and 
permits the bladder to expand away from a fixed 
retropubic attachment and contract toward it during 
micturition. It seems likely that stabilization and 
accurate positioning of the male urethra and the eja- 
culatory ducts during vaginal penetration and semi- 
nal emission would be the primary function of these 
structures. Their presence in the female may be inci- 
dental, much as the mammary gland is in the male. It 
is not at all clear that pubourethral suspension by this 
fascial complex is essential for continence, although 
certain groups have recommended preservation of 
these structures following radical prostatectomy as a 
means of improving continence preservation after 
this operation. 


IL. POST-PROSTATECTOMY 
INCONTINENCE 


In 1994, the Agency for Health Care Policy and 
Research published clinical guidelines for the dia- 
gnosis and treatment of benign prostatic hyperpla- 
sia[462]. The guidelines panel reviewed 27 articles 


regarding transurethral prostatectomy and 30 articles 
regarding open prostatectomy to analyze treatment 
outcomes. The panel reported that the risk of total 
incontinence, defined as complete loss of voluntary 
control over micturition was of great concern to 
patients facing a treatment decision for BPH. In an 
overall ranking of 15 different outcomes, the panel’s 
proxy judges ranked total incontinence of urine as 
the fourth most important outcome influencing a 
treatment decision. “The panel’s review showed 
stress incontinence to occur in 1.9 percent and urge 
incontinence in 0.5 percent of patients following 
open prostatectomy. Average total urinary inconti- 
nence was 0.5 percent. 


After TURP, 2.1 % of patients experienced stress 
incontinence, 1.9 % had urge incontinence, and 1.0% 
were reported to have total incontinence. The panel 
attempted to abstract data on urge incontinence, but 
found very few studies reporting this particular out- 
come, therefore a statistical analysis was not perfor- 
med. 


Turmer-Warwick et al. [463] first directed attention to 
the relationship of bladder outlet obstruction, the 
symptoms of frequency, urgency and urge inconti- 
nence (now commonly known as LUTS: Lower Uri- 
nary Tract Symptoms) and the correlation of these 
symptoms with detrusor overactivity seen on cysto- 
metry. They noted that in 75% of men, symptoms 
were relieved by prostatectomy. Several contempo- 
rary explanations for the cause of persistent overac- 
tivity after obstruction endure. 


These include denervation supersensitivity of the 
bladder muscle [464-466], alterations in collagen 
composition of the obstructed bladder [467], emer- 
gence of altered and increased sensory reflexes 
mediating the micturition reflex [468, 469], and phy- 
sical changes in detrusor myocytes affecting electri- 
cal transmission [470]. 


Causes of sphincteric damage after transurethral or 
open prostatectomy for BPH include direct damage 
to endoluminal tissue distal to the verumontanum 
because of surgical error or loss of landmarks, unex- 
pected infiltration of the sphincter by carcinoma with 
loss of urethral compliance, and electrocautery inju- 
ry to the sphincter. Incontinence after simple prosta- 
tectomy is more likely due to bladder dysfunction 
than pure sphincteric injury[471]. Incontinence after 
radical prostatectomy, an operation now being per- 
formed commonly today, is more likely due to 
sphincteric injury. 
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Il. RADICAL PROSTATECTOMY 


Although experienced surgical centers report low 
rates of incontinence after radical prostatectomy, the 
overall prevalence in the general practicing commu- 
nity is unknown and may be higher. Initial urodyna- 
mic studies of incontinence after radical prostatecto- 
my disagreed regarding etiology, although most sug- 
gest that sphincteric injury rather than bladder dys- 
function was the primary cause of leakage. Further 
evidence has accumulated from studies since the last 
ICI report reinforcing the conclusion that sphincteric 
damage is the primary cause of incontinence after 
total prostatectomy. 


Direct exposure and manipulation of the sphincter 
during radical retropubic prostatectomy (RRP) 
would suggest that sphincteric damage is the most 
likely cause of incontinence. Successful treatment 
with the artificial urinary sphincter prosthesis would 
also indirectly suggest that primary sphincteric inju- 
ry is the major cause of incontinence, since outcome 
is usually not complicated by bladder dysfunction. 


IV. ESTIMATES OF POST- 
PROSTATECTOMY INCONTINENCE 


Initial estimates of incontinence, reviewed at the 
time of the first ICI report, were significant. In 1993, 
The American College of Surgeons Commission on 
Cancer reviewed the reported results of 2,122 
patients treated by radical prostatectomy performed 
at 484 institutions in 1990 [472]. Only 58% reported 
complete continence, 23% reported occasional 
incontinence not requiring pads, 11.2% wore 2 or 
fewer pads per day, 4% wore more than 2 pads per 
day, and 3.6% were completely incontinent. In 1992, 
Fowler et al published the results of an outcomes 
study with worse results [473]. In this series of 
Medicare patients (age >65) surveyed by mail, tele- 
phone, and personal interview, over 30 percent 
reported currently wearing pads or clamps to deal 
with wetness; over 40 percent said they dripped urine 
during cough or when the bladder was full; 23 per- 
cent reported daily wetting of more than a few drops. 
Six percent had surgery after the radical prostatecto- 
my to treat incontinence. 


In an editorial critical of both reports, Walsh [474] 
noted that the ACS results showed 81.1% complete 
continence without pads. He noted also that 40% of 


the men in the ACS series had Stage C or D (T3 or 
greater) disease which could decrease the rate of 
post-operative continence. In reviewing several 
reports from centers with broad experience (now 
referred to as “centers of excellence”), he noted that 
the incidence of significant urinary incontinence was 
low (2-5%) and the need for artificial sphincter was 
rare (0-0.5%) [474]. Further data have indicated that 
centers of excellence now reporting continence rates 
of approximately 88-95%. 


There may be significant discrepancy between self- 
reported and objectively evaluated estimates of 
incontinence. Morten et al [475] reported on the 
results of 24 hour pad test at various intervals after 
prostatectomy: 8% of the patients were incontinent 
prior to surgery, 79% one month after surgery, 64% 
three months after surgery and 43% six months after 
surgery. The proportion of patients reporting pro- 
blems with continence were 25% prior to surgery, 
92% one month after, 81% three months after, and 
50% 6 months after surgery. When directly questio- 
ned, 50% reported leaking only a few drops, a signi- 
ficant discrepancy between subjective perception 
and pad weights. 


Prompted by the discrepancies between the Medica- 
re report [473] and the reports from centers of excel- 
lence, Litweiler et al [476] reviewed continence 
results from 467 radical prostatectomies performed 
by 22 different private attending urologists in a com- 
munity hospital in Texas. Of those questioned by 
telephone survey by an independent interviewer, 
23% had been continent since surgery, 18.2% achie- 
ved delayed continence, and 58.8% were still incon- 
tinent at the time of interview. The majority of incon- 
tinent patients had stress incontinence (77.5%) while 
59.8% had urge incontinence, 27.7% leaked only 
drops, and less than once a day. The authors conclu- 
ded that these outcomes, better than the Fowler esti- 
mates, but not as good as the reports of centers of 
excellence were more representative of what private 
practitioners in America could expect with their 
patients. 


Reports from more recent general experience as well 
as centers of excellence support the initial impres- 
sion that incontinence varies from 2 to 10%, being 
worse in men as they approach the age of 70. Cata- 
lona [477] has reported that “Recovery of urinary 
continence occurred in 92% (1,223 of 1,325 men) 
and was associated with younger age (p<0.0001) but 
not with tumor stage (p = 0.2) or nerve sparing sur- 
gery (p = 0.3).” In a recent update, Walsh [478] 
reported that “Urinary continence, which was defi- 
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ned as wearing no pads, gradually improved during 
the first 12 months after surgery, and at 1 2 and 18 
months, 93% of the patients were dry.” 


Estimates of post-prostatectomy continence may 
thus vary widely depending on how soon after sur- 
gery the results are reported, the experience of the 
operating surgeons and center reporting the results, 
the definitions of continence, the method of inter- 
view and record retrieval, and the consideration of 
subjective vs. objective results. It is also important to 
realize that growing familiarity with the operation, 
its surgical anatomy, and the preservation of conti- 
nence, may yet improve these results in the future. 


V. POSSIBLE CAUSES OF SURGICAL 
INJURY 


Anatomical studies [458,479] have emphasized that 
the urethral sphincter is a tubular structure that 
invests the urethra circumferentially from the pubis 
to the bladder neck, very much unlike the frequently 
described planar diaphragm on which the prostate is 
pictured sitting like a spinning top. Recognizing the 
importance of these findings, Myers [459] has drawn 
attention to the variability of prostatic apical anato- 
my and ways of avoiding injury during the operation. 
Myers has also suggested that some men may have 
congenitally short urethral sphincters which may 
function well enough while supplemented by addi- 
tional functional length of the prostatic urethra but 
when shortened after prostatectomy, these urethrae 
may fall below a critical level of functional length 
[480]. A recent report of 211 patients studied by 
endorectal MRI coil has shown that continence is 
more likely to occur if the membranous urethral 
length is greater than 12 mm[481]. Concern about 
apical surgical margins,however, may limit wides- 
pread application of these insights. 


The innervation of the periurethral striated sphinc- 
ters is by the pudendal nerve traveling beneath the 
levator ani to branch within the pelvis [482] and 
beneath the pubis [483] The subpubic branches sepa- 
rate from the subpubic portion of the dorsal nerve of 
the penis after its division from the pudendal nerve. 
The branches migrate in a retrograde manner toward 
the sphincteric urethra. Whether these fibers are 
motor or sensory and what their role in post-prosta- 
tectomy incontinence might be has not yet been 
determined. These fibers could easily be injured by 
excessive cautery, suture placement into the dorsal 
vein complex or traction on the subpubic urethra at 


the time of apical dissection. Hollabaugh et all have 
attempted to identify and preserve these branches by 
modifying their surgical technique. They reported 
improved continence after doing so [484]. A similar 
approach to identify and preserve apical branches 
which might innervate the sphincter was reported by 
Kaye et al [485]. 


Additional studies have suggested that denervation 
of the urethra or the bladder may occur during radi- 
cal prostatectomy. John et al studied trigonal inner- 
vation by biochemical markers and found that “uri- 
nary incontinence was associated with decreased tri- 
gonal innervation, a high sensory threshold and low 
maximal urethral closure pressure” [486]. 


The gradual return of continence noted by many sur- 
geons reporting from centers of excellence also sug- 
gest the possibility that denervation and re-innerva- 
tion may be involved in post-prostatetcomy inconti- 
nence. 


Uncertainty regarding the mechanism of post-prosta- 
tectomy incontinence has led to a number of diffe- 
rent modifications in surgical technique. Preserva- 
tion of the bladder neck is reported by some to have 
a better outcome, but there is concern about surgical 
cancer margins, despite reports indicating little diffe- 
rence when compared to conventional techniques 
[487-489]. Avoiding seminal vesicle removal during 
surgery has been suggested as a means to avoiding 
injury to sensory innervation [490], but again, there 
may be concerns about cancer margins and the signi- 
ficance of leaving these structures behind. Puboure- 
thral ligament sparing has been advocated [491, 
492]. Even intra-operative suburethral sling place- 
ment has been advocated [493]. One study has com- 
pared continence after perineal and retropubic 
approaches, finding little difference [494]. 


1.7.6 Urodynamic studies: urethral injury is more 
significant than bladder dysfunction 


Urodynamic studies have been used to investigate 
whether bladder or sphincter dysfunction is respon- 
sible for post-prostatectomy incontinence. In revie- 
wing published studies, it is important to know whe- 
ther patients who underwent radical prostatectomy 
for cancer were considered separately from those 
who underwent treatment for benign prostatic hyper- 
plasia: the latter group is well known to suffer from 
more bladder dysfunction. 


In the review of 700 patients by Walsh et al [495], no 
one was sufficiently incontinent to require an artifi- 
cial sphincter. Eight men with the most severe incon- 
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tinence requiring more than one pad per day were 
evaluated. The average bladder capacity was 450 cc. 
None of the most incontinent had uninhibited blad- 
der contractions. There was no correlation between 
potency and continence and no correlation between 
continence and preservation or removal of one or 
both neurovascular bundles. The authors concluded 
that anatomic factors rather than preservation of 
autonomic innervation were responsible for post- 
prostatectomy incontinence. 


Chao et al [496] reviewed the video-urodynamic 
records of 74 men referred for incontinence after 
radical prostatectomy. 57% had sphincter weakness 
alone, 39% had combined sphincter weakness and 
evidence of detrusor overactivity and/or decreased 
compliance. Only 4% had detrusor overactivity 
alone. 42% of the patients voided by abdominal 
straining without evidence of intrinsic bladder 
contraction. The authors concluded that detrusor 
abnormalities are rarely the sole cause of incontinen- 
ce, with sphincter weakness being present in 96%. 


In an electromyographic study of motor units of the 
periurethral striated sphincter in 10 men after radical 
prostatectomy, 7 of whom were continent, all sho- 
wed loss of motor units and diminished electromyo- 
graphic activity [497]. More recent reports have sub- 
stantiated these early findings [498]. 


Hammerer et al [499] performed thorough urodyna- 
mic evaluation 6-8 weeks in 53 of 88 men who 
underwent radical prostatectomy. Compared to pre- 
operative values, they found a significant decrease in 
maximum urethral closure pressure (89.5 + 26.5 vs. 
64.9+16.9) and also functional urethral profile leng- 
th (62+11.3 vs. 26.2+8.5). Although there were slight 
changes in bladder capacity and threshold for voi- 
ding, there was no statistically significant change in 
compliance. The authors noted additionally that 
incontinent men showed a significantly smaller func- 
tional profile length (21.5 vs. 29.9 mm ) and a lower 
maximal urethral closure pressure (51.3 vs. 67.7 cm 
H20). 


Several recent studies have further extended earlier 
findings that sphincteric damage is the primary cause 
of post-prostatectomy incontinence, and even when 
associated when detrusor overactivity, sphincteric 
injury remains the primary cause [500-502]. Groutz 
et al examined 83 incontinent men after radical pros- 
tatectomy, concluding “sphincteric incontinence is 
the most common urodynamic finding in patients 
with post-radical prostatectomy incontinence, 
although other findings may coexist” [503]. 


One recent disturbing study reported a high inconti- 
nence rate in men undergoing relief of obstruction 
following brachytherapy for prostate cancer. Hu et al 
[504] studied 109 men who underwent brachythera- 
py. Ten needed surgical relief of outflow obstruction. 
Seven of the ten were severely incontinent after- 
wards. They concluded “Permanent urinary inconti- 
nence is common in patients who require a TURP or 
TUIP after prostate brachytherapy” 


VII. ROLE OF BLADDER DYSFUNC- 
TION IN INCONTINENCE AFTER 
RADICAL PROSTATECTOMY 


Only two earlier studies had suggested that bladder 
dysfunction might be significant. Goluboff et al 
[505] evaluated 56 men with post-prostatectomy 
incontinence, 31 after transurethral, 25 after radical. 
Detrusor overactivity alone was present in 34 
patients (61%), including 24 (77%) after transure- 
thral resection of the prostate and 10 (40%) after 
radical retropubic prostatectomy. Stress incontinence 
alone was present in only 3 patients (5%), including 
1 (3%) after transurethral resection of the prostate 
and 2 (8%) after radical retropubic prostatectomy. 
Detrusor overactivity with stress incontinence was 
present in 19 patients (34%), including 6 (19%) after 
transurethral resection of the prostate and 13 (52%) 
after radical retropubic prostatectomy. Of these 19 
patients 4 (21%) had poorly compliant bladders. 
These authors concluded that detrusor overactivity 
was much more likely to be the cause of incontinen- 
ce than sphincteric weakness. 


In an editorial, Leach had drawn attention to the high 
prevalence of detrusor overactivity and decreased 
compliance he had found in post-prostatectomy 
patients, many of whom had undergone radical pros- 
tatectomy. [506, 507]. Referring to a more recent 
prospective study of 26 men before and 3, 6 and 12 
months after radical prostatectomy, he noted a high 
incidence of de novo bladder overactivity in the 
incontinent patients [508]. These results, however, 
differed from findings in patients studied an average 
of 3.8 years after surgery in whom a much lower 
incidence of bladder dysfunction was found [496]. 


Identification of sphincteric and bladder dysfunction 
preoperatively may indicate a higher risk of urinary 
incontinence after radical prostatectomy [509], but it 
remains to be determined if such patients should be 
excluded form potentially curative treatment on the 
basis of pre-operative urodynamic testing. 
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VII. EXPERIENCE WITH THE 
ARTIFICIAL SPHINCTER 


Experience with artificial sphincter suggests that 
treatment of sphincteric incompetence alone can pro- 
duce satisfactory results in the majority of patients 
with incontinence after radical prostatectomy. The 
experience suggests that what bladder dysfunction 
may co-exist has been either under-reported, or has 
not significantly affected the outcome with artificial 
sphincters [510-516] [517]. 


IX. CONCLUSIONS REGARDING 
POST-PROSTATECTOMY 
INCONTINENCE 


While definitions and rates of post-prostatectomy 
incontinence may vary, most urodynamic analyses of 
post-radical prostatectomy incontinence would sug- 
gest that sphincter damage is a significant contribu- 
ting factor. Emerging studies of incontinence after 
radical prostatectomy reinforce this conclusion. Sen- 
sory denervation of the urethra may also be a factor 
in incontinence, but the site or mechanism of poten- 
tial nerve injuury is still not clear. Two urodynamic 
reports have suggested that bladder dysfunction may 
be present, but it is important to distinguish between 
patients with incontinence following prostatectomy 
for cancer and benign disease as the latter group may 
have more accompanying pre-operative bladder dys- 
function. Reported experience with the artificial uri- 
nary sphincter supports the conclusion that treatment 
of sphincteric competence results in good manage- 
ment of post-radical prostatectomy incontinence. 
One can imagine several possible ways in which the 
operating surgeon might injure the sphincter, but it is 
less clear how the bladder itself might be injured, 
although evidence of trigonal denervation in some 
studies suggest that this may happen. 


Even though the reported incidence of bladder dys- 
function after radical prostatectomy is limited to a 
few studies, its potential contribution to the overall 
problem should not be excluded. It is possible that 
post-prostatectomy sphincteric incompetence facili- 
tates bladder dysfunction in four ways: 1. A weake- 
ned sphincter may be less likely to provide the neces- 
sary recruitment and reciprocal inhibition characte- 
ristic of the storage phase of the normal bladder; 2. 
urine distending an incompetent proximal urethra 
can provoke a feeling of impending urination and a 
bladder contraction, 3) diminished urethral or trigo- 


nal sensitivity may diminish the normal guarding 
reflex, and 4) poor compliance may be evident in a 
chronically under-distended bladder. 


Regardless of etiology, post-prostatectomy inconti- 
nence is a serious complication. If sufficiently preva- 
lent it could lead to significant objection to surgical 
treatment of early prostatic cancer in younger men, 
the very group in whom cure is most desired and 
most likely to be achieved. For this reason, every 
effort should be made to determine the relative 
contributions of sphincteric and bladder damage to 
the etiology of this problem, and further refinements 
in anatomical understanding, surgical technique, 
accurate epidemiological reporting and further uro- 
dynamic testing of patients before and after surgery 
should be encouraged. Finally, improved outcome 
studies examining the consequences of incontinence 
and its true effect on quality of life must be underta- 
ken if the problem is to be placed in a clinically use- 
ful and meaningful perspective. 


H. CAUSES OF TRANSIENT 
INCONTINENCE IN OLDER 
ADULTS 


I. BACKGROUND 


Transient causes likely account for one-third of 
incontinent cases among community-dwelling older 
people (>65 years old), up to one-half of cases 
among acutely-hospitalized older people, and a 
significant proportion of cases among nursing home 
residentsc [518-520]. 


Most causes of transient incontinence in the older 
population lie outside the lower urinary tract but two 
points are worth emphasizing. First, the risk of tran- 
sient incontinence is increased if, in addition to phy- 
siologic changes of the lower urinary tract, the older 
person also suffers from pathologic changes. Over- 
flow incontinence is more likely to result from an 
anticholinergic agent in a person with a weak or obs- 
tructed bladder, just as urge incontinence is more 
likely to result from a loop diuretic in someone with 
detrusor overactivity and/or impaired mobility [521, 
522]. 


This fact likely explains why some controversy per- 
sists regarding some causes of transient incontinen- 
ce. It also emphasizes that continence depends on the 
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integrity of multiple domains--mentation, mobility, 
manual dexterity, medical factors, and motivation, as 
well as lower urinary tract function. Although in 
younger individuals incontinence usually results 
from lower urinary tract dysfunction alone, inconti- 
nence in older patients often results from deficits in 
multiple domains that together result in incontinence 
[523]. 


Attention to any one or more of these risk factors can 
restore continence or at least improve it. Second, 
although termed "transient," these causes of inconti- 
nence may persist if left untreated, and so they can- 
not be dismissed merely because the incontinence is 
of long duration. 


IL. QUALITY OF DATA 


In older people, continence status is often not abso- 
lute, especially in those who are frail. Infrequent lea- 
kage of small amounts may appear and disappear, 
and reporting accuracy varies as well [524]. 


Furthermore, ethical constraints and methodological 
issues preclude robust investigations of the condi- 
tions commonly impugned as causes of transient 
incontinence. Thus, it is not surprising that evidence 
supporting the association between these conditions 
and transient incontinence consists predominantly of 
case reports and case series. 


Ill. RESULTS OF LITERATURE 
REVIEW 


Transient causes of incontinence in older people are 
shown in Table 6 and can be recalled using the mne- 
monic DIAPPERS [525]. 


Table 6. Causes of Transient Incontinence in Older People 


D Delirium 


— 


Infection (UTI, symptomatic) 

Atrophic urethritis/vaginitis 

Psychological (e.g. severe depression, neurosis) 
Pharmacologic 

Excess urine output 


Restricted mobility 


u n m VU VU > 


Stool impaction 


1. DELIRIUM 


"D" is for delirium, a confusional state characterized 
by fluctuating inattentiveness and disorientation. Its 
onset occurs over hours to days, as contrasted with 
dementia, which develops over years. Delirium can 
result from almost any medication and from virtual- 
ly any acute illness, including congestive heart failu- 
re, deep vein thrombosis, or infection. 


Many of these conditions may present atypically in 
older patients, and if the patient becomes confused 
because of them, incontinence may be the first 
abnormality detected [526]. Delirium leads the list 
because, if unrecognized, it is associated with signi- 
ficant mortality. Thus, in this case, meticulous medi- 
cal evaluation—not cystometry —is crucial. 


2. URINARY INFECTION 


Symptomatic urinary infection is another cause of 
incontinence, although it is an uncommon one [518]. 
However, asymptomatic urinary infection, which is 
much more common in older people, is not a cause 
of incontinence [527, 528]. 


3. ATROPHIC VAGINITIS 


Atrophic vaginitis in older women is frequently asso- 
ciated with lower urinary tract symptoms, which 
occasionally include incontinence. As many as 80% 
of such women attending an incontinence clinic are 
reported to have physical evidence of atrophic vagi- 
nitis, characterized by vaginal mucosal atrophy, fria- 
bility, erosions, and punctate hemorrhages12. Atro- 
phic vaginitis has been associated with urgency and 
occasionally a sense of "scalding" dysuria, but both 
symptoms may be relatively unimpressive. 


More recent epidemiologic and clinical studies have 
called these beliefs into question since they have 
demonstrated an association with estrogen treatment 
and the onset of incontinence. Unfortunately, limita- 
tions in their design allow for the possibility of both 
bias and confounding. Further research is warranted. 


4. MEDICATIONS 


Pharmaceuticals are one of the most common causes 
of incontinence in older people, with several catego- 
ries of drugs commonly implicated [529]. (Tables 7 
& 8) Of note, many of these agents also are used in 
the treatment of incontinence, underscoring the fact 
that most medications used by older people are 
"double-edged swords." The first category of rele- 
vant drugs is the long-acting sedative/hypnotics, 
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such as diazepam and flurazepam, which can cloud 
an older patient's sensorium. "Loop" diuretics, such 
as furosemide or bumetanide, by inducing a brisk 
diuresis, can also provoke leakage. Drugs with anti- 
cholinergic side effects are a particular problem and 
include major tranquilizers, antidepressants, anti- 
parkinsonian agents (e.g., benztropine mesylate or 
trihexyphenidyl), first generation (sedating) antihis- 
tamines, anti-arrhythmics (disopyramide), antispas- 
modics, and opiates. By decreasing detrusor contrac- 
tility, they can cause urinary retention and overflow 
incontinence. They also can cause confusion. Anti- 
cholinergic agents are particularly important to ask 
about for two reasons. First, older patients often take 
more than one of them at a time. Second, they are 
contained in many nonprescription preparations that 
older people frequently take without consulting a 
physician. 


Adrenergically-active agents have also been associa- 
ted with incontinence. Many alpha-adrenoreceptor 
antagonists (used mainly for treatment of hyperten- 
sion) block receptors at the bladder neck and may 
induce stress incontinence in women [530]. Older 
women are particularly at risk because their urethral 
length and closure pressure normally decline with 
age. Thus, prior to considering other interventions 
for stress incontinence in a woman taking such a 
drug, substitution of an alternative agent should be 
tried and the incontinence re-evaluated. Calcium 
channel blockers can cause incontinence. As smooth 
muscle relaxants, they can increase residual volume, 
especially in older adults with impaired detrusor 
contractility. The increased residual urine may occa- 
sionally lead to stress incontinence in women with a 
weak urethral sphincter, or to overflow incontinence 


Table 7 : Important anticholinergic drugs and drug side 
effects in the elderly 


Drugs Anticholinergic Effects 
Antipsychotics Dry mouth 

Tricyclic Antidepressants 

(not SSRI’s) Constipation 
Anti-parkinsonian agents Confusion 


First generation (sedating) 


antihistamines Drowsiness, fatigue 


Anti-arrhythmics 


(disopyramide) Tachycardia 
Antispasmodics Inhibit detrusor contractility 
Opiates Urinary retention; Blurred 


vision;Increased ocular 
pressure 


Table 7. Common Medications Affecting Continence 


Type of Medication Examples Potential Effects on Continence 
Sedatives/Hypnotics Long-acting benzodiazepines(e.g., Sedation, delirium, immobility 
diazepam, flurazepam) 
Alcohol Polyuria, frequency, urgency, sedation, 
delirium, immobility 
Anticholinergics Dicyclomine, disopyramide, antihistamines Urinary retention, overflow incontinence, 
(sedating ones only, e.g., Benadryl®) delirium, impaction 
Antipsychotics Thioridazine, haloperidol Anticholinergic actions, sedation, rigidity, 


immobility 


Antidepressants (tricyclics) 


Amitriptyline, desipramine; not SSRIs 


Anticholinergic actions, sedation 


Anti-Parkinsonians 


Trihexyphenidyl, benztropine mesylate 
(not L-dopa or selegiline) 


Anticholinergic actions, sedation 


Narcotic analgesics 


Opiates 


Retention, impaction, sedation, delirium 


a-Adrenergic antagonists 


Prazosin, terazosin, doxazosin 


Urethral relaxation may precipitate stress 
incontinence in women 


o-Adrenergic agonists 


Nasal decongestants 


Urinary retention in men 


Calcium channel blockers 


All dihydropyridines* 


Urinary retention; nocturnal diuresis due to 
fluid retention 


Potent diuretics 


Furosemide, bumetanide (not thiazides) 


Polyuria, frequency, urgency 


NSAIDsThiazolidinediones 


Indomethacin, COX-2 inhibitors 
Rosiglitazone, pioglitazone 


Nocturnal diuresis from fluid retention 


Angiotensin converting 


Captopril, enalapril, lisinopril 


Drug-induced cough precipitates stress 


enzyme (ACE) inhibitors 


incontinence inwomen and some men after 
prostatectomy 


Vincristine 


Urinary retention from neuropathy 


Examples include amlodipine (Norvasc®), nifedipine, nicardipine, isradipine, felodipine, nimodipine (Adapted from: Resnick 
NM. Geriatric Medicine. In: Isselbacher KJ, Braunwald E, Wilson JD, Martin JB, Fauci AS, Kasper DJ (eds), 
Harrison’s Principles of Internal Medicine. McGraw-Hill, 2002; p. 34.) 


in men with concurrent urethral obstruction. Finally, 
angiotensin converting enzyme inhibitors, by indu- 
cing cough (the risk of which is age-related), may 
precipitate stress incontinence in older women 
whose urethra has shortened and sphincter weakened 
with age. 


5. DIURESIS 


Excess urinary output can also cause incontinence, 
especially in individuals with impaired mobility, 
mentation, or motivation, particularly if they also 
have detrusor overactivity. Causes of excess output 
include excess intake, diuretics (including theophy]- 
line-containing fluids and alcohol), and metabolic 
abnormalities (e.g., hyperglycemia and hypercalce- 
mia). Nocturnal incontinence can be caused or exa- 
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cerbated by disorders associated with excess noctur- 
nal excretion, such as congestive heart failure, per- 
ipheral venous insufficiency, hypoalbuminemia 
(especially in malnourished older people), and drug- 
induced peripheral edema associated with NSAIDs, 
thiazolidinediones, and some calcium channel bloc- 
kers (e.g., dihydropyridines such as nifedipine, isra- 
dipine, and nicardipine). The role of caffeine and 
timing of drinking fluids (e.g. in the evening or befo- 
re bedtime) is still not clear, but should nonetheless 
be considered a possible contributing cause for noc- 
turia and nocturnal incontinence. 


6. RESTRICTED MOBILITY 


Restricted mobility is an easily understood but fre- 
quently overlooked cause of incontinence. In addi- 


tion to obvious causes, restricted mobility may be 
associated with orthostatic or postprandial hypoten- 
sion, poorly-fitting shoes, physical deconditioning, 
or fear of falling, all of which are common geriatric 
conditions. 


7. FECAL IMPACTION 


Finally, fecal impaction has been implicated as the 
cause of incontinence in up to 10% of older patients 
seen in acute hospitals9 or geriatric incontinence cli- 
nics1. One possible mechanism involves stimulation 
of opioid receptors [531]. A clue to the presence of 
fecal impaction is the onset of both urinary and fecal 
incontinence, usually associated with oozing of loose 
stool around the impaction. 


IV. SUMMARY 


Aside from re-challenge data for alpha adrenergic 
agents (Level of Evidence = 2), the level of eviden- 
ce for most of thse causes is Level 3-4. Nonetheless, 
because they are easily addressed and contribute to 
morbidity beyond the lower urinary tract, they are 
worth identifying even if the evidence is not strong. 


V. RECOMMENDATIONS 


Despite the current lack of compelling data, these 
seven "transient" causes of urinary incontinence 
should be searched for in older incontinent patients 
before embarking on more complex assessment and 
management. Their prevalence is high, their treat- 
ment is straightforward, and they contribute to mor- 
bidity beyond the urinary tract. Moreover, addres- 
sing them may improve the incontinence even if it 
does not eliminate it, and it may make the inconti- 
nence more amenable to subsequent therapy. (Grade 
of recommendation C) 


VI. RESEARCH PRIORITIES 


Further research should be performed on the mecha- 
nisms, prevalence, incidence, and remission rates of 
each of the known causes of transient incontinence, 
and possible additional causes should be identified as 
well. 


Since older people are heterogeneous, studies should 
be conducted among several subgroups, including 
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independent and homebound community-dwelling 
older people, bedfast and non-bedfast institutionali- 
zed older people, and acutely hospitalized older 
people. 
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INTRODUCTION 


Urinary (UD and faecal incontinence (FI) are a 
concern for individuals of all ages and both sexes. 
This committee report primarily addresses the role of 
the initial clinical assessment of urinary incontinen- 
ce in female and male patients. In addition to urina- 
ry incontinence the symptom assessment is expan- 
ded to include lower urinary tract symptoms (LUTS) 
and signs of lower urinary tract dysfunction (LUTD) 
without urinary loss. The sub-populations of female 
patients with pelvic prolapse, male patients with 
prostatic enlargement, the paediatric and geriatric 
age groups, and the neurologically impaired are 
considered separately. Recommendations are also 
made in a separate sub-section for the initial evalua- 
tion of those patients who present with faecal incon- 
tinence. These sub-sections should be utilized in 
conjunction with other Committee Reports and the 
final recommendations of the Consultation, which 
are presented in simplified form as treatment algo- 
rithms in Management Recommendations III. 


For the purpose of this report, the ‘initial assessment’ 
represents the components of the history, physical 
examination, and laboratory testing, and if deemed 
necessary, radiographic tests and simple or more 
complex testing that may be recommended in order 
to: 


1. establish a presumptive or condition specific dia- 
gnosis, and exclude underlying organ-specific 
related or unrelated conditions that would require 
intervention 


. assess the level of bother and desire for interven- 
tion from information obtained from the patient or 
caregiver 
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. institute empiric or disease specific therapy based 
on the risk and benefit of the untreated condition, 
the nature of the intervention and the alternative 
therapies 


. prompt the recommendation of additional more 
complex testing or specialist referral. 


Lower urinary tract symptoms are defined from the 
individual’s perspective and are either volunteered 
by, or elicited from the individual or described by the 
individual’s caregiver. Whilst LUTS cannot be used 
to make a definitive diagnosis of LUTD, they may be 
suggestive, and may also indicate pathologies other 
than LUTD, such as urinary infection or more 
serious underlying conditions. Signs suggestive of 
LUTD are observed by the physician including 
simple means to verify symptoms and quantify them. 
In each specific circumstance, urinary or faecal 
incontinence should be further described by speci- 
fying relevant factors such as type, frequency, seve- 
rity, precipitating factors, social impact, effect on 
hygiene and quality of life, the measures used to 
contain the leakage and whether or not the individual 
seeks or desires help. A clinical assessment of the 
efficiency of bladder or colorectal storage and emp- 
tying, and basic laboratory tests such urinalysis as 
testing for urinary or faecal infection or blood should 
be considered before instituting therapy, or initiating 
special investigations. More advanced testing of 
lower urinary tract or colorectal storage or emptying, 
additional laboratory analysis for lower urinary tract 
or colorectal organ system related infection or mali- 
gnancy, and fluid balance / renal function and dieta- 
ry / alimentary tract function should be dictated by 
the findings of the basic evaluation. 


Pathology may affect urinary or faecal production, or 
the cognitive, motivational, physical, and environ- 
mental factors that determine the ability to perform 


toileting functions effectively. The physician should 
elicit neurological symptoms and signs that may 
indicate alterations in the control of the lower urina- 
ry tract or bowel function. 


The requirements of specific sub-populations negate 
the ability to recommend a ‘universal’ initial evalua- 
tion. Specific risks for combined storage and emp- 
tying abnormalities and upper urinary tract dysfunc- 
tion in the neurogenic bladder population, mandates 
a more involved initial evaluation. Congenital and 
maturational issues in the paediatric subgroup and 
medical co-morbidity in the geriatric group present 
unique challenges. Prostatic obstruction in the male 
and pelvic prolapse in the female present uniquely 
different challenges related to lower urinary tract 
function. 


Empiric therapy based on the initial assessment must 
consider the degree of bother, and the costs of further 
evaluation, balanced against the consequences of a 
failure to diagnose an underlying condition, the risk 
and benefits of conservative management or pharma- 
cological therapy and the need for an accurate dia- 
gnosis before more complex intervention. The bur- 
den of these conditions and the availability of 
resources require that primary intervention strategies 
be formulated from evidence based decisions emana- 
ting from the initial evaluation. 


I. LOWER URINARY TRACT 
SYMPTOMS 


Symptoms are either volunteered by, or elicited 
from, the individual or may be described by the indi- 
vidual’s caregiver. The International Continence 
Society (ICS) has classified lower urinary tract 
symptoms (LUTS) into storage, voiding, and post- 
micturition symptoms. [1] The National Institutes of 
Health (NIH) recommend similar (but not identical) 
standards of terminology in pelvic floor disorders. 
[2] Although an accurate urological history will not 
establish a definitive diagnosis it will ultimately 
guide investigation and treatment. [1] 


The following section summarises the definitions of 
symptoms described by the International Continence 
Society. [1] NIH definitions are given (in italics and 
in parentheses) where they differ from ICS termino- 
logy. 


1. STORAGE SYMPTOMS 


INCREASED DAYTIME FREQUENCY is the complaint of 
voiding too often by day (NIH - the statement that 
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the patient voids eight or more times in 24 hours). 


Increased daytime frequency may arise in the pre- 
sence of a normal bladder capacity when there is 
excessive fluid intake, or when bladder capacity is 
restricted secondary to detrusor overactivity, impai- 
red bladder compliance, or increased bladder sensa- 
tion. 


NOCTURIA is the complaint that the individual has to 
wake at night one or more times to void (NIH - the 
statement that the patient wakes from sleep to pass 
urine). The term ‘night time frequency’ differs from 
that for nocturia, as it includes voids that occur after 
the individual has gone to bed, but before he/she has 
gone to sleep, and voids which occur in the early 
morning which prevent the individual from getting 
back to sleep as he/she wishes. These voids before 
and after sleep may need to be considered in resear- 
ch studies, for example, in nocturnal polyuria. If this 
definition were used then an adapted definition of 
daytime frequency would need to be used with it. 


Nocturia may arise for similar reasons to daytime 
frequency, but may also occur with congestive heart 
failure due to increased venous return on lying flat, 
or to reversal of the normal circadian rhythm in anti- 
diuretic hormone secretion. 


URGENCY is the complaint of a sudden compelling 
desire to pass urine which is difficult to defer (NIH — 
the statement that the patient feels a strong need to 
pass urine for fear of leakage). 


URINARY INCONTINENCE is the complaint of any 
involuntary leakage of urine. In each specific cir- 
cumstance, urinary incontinence should be further 
described by specifying relevant factors such as type, 
frequency, severity, precipitating factors, social 
impact, effect on hygiene and quality of life, the 
measures used to contain the leakage (wearing of 
protection, number and type of pads and change of 
underwear or outer clothes) and whether or not the 
individual seeks or desires help because of urinary 
incontinence. Urinary leakage may need to be distin- 
guished from sweating or vaginal discharge. 


STRESS URINARY INCONTINENCE is the complaint of 
involuntary leakage on effort or exertion, or on snee- 
zing or coughing (NIH - the patients or caregiver's 
statement of involuntary loss of urine during physi- 
cal exertion). 


URGE URINARY INCONTINENCE is the complaint of 
involuntary leakage accompanied by or immediately 
preceded by urgency. Urge incontinence can present 
in different symptomatic forms; for example, as fre- 


quent small losses between micturitions or as a catas- 
trophic leak with complete bladder emptying. Infor- 
mation should be sought on triggering events such as 
cold, running water and ‘latch key’ incontinence. 


MIXED URINARY INCONTINENCE is the complaint of 
involuntary leakage associated with urgency and also 
with exertion, effort, sneezing or coughing. 


NOCTURNAL ENURESIS is the complaint of loss of 
urine occurring during sleep. Enquiry should include 
previous childhood nocturnal enuresis as delayed 
bladder control in childhood is associated with detru- 
sor overactivity in adulthood. 


CONTINUOUS URINARY INCONTINENCE is the com- 
plaint of continuous leakage. 


OTHER TYPES OF URINARY INCONTINENCE may be 
situational, for example the report of incontinence 
during sexual intercourse, or giggle incontinence. 
Coital incontinence may occur during arousal, on 
penetration, throughout intercourse, or specifically 
on orgasm; although urodynamic stress incontinence 
is the most common urodynamic finding in each of 
these situations, detrusor overactivity is found more 
often when leakage is restricted to orgasm. [3] 


BLADDER SENSATION may be categorised as: 


° Normal: the individual is aware of bladder filling 
and increasing sensation towards capacity. 


° Increased: the individual feels an early and per- 
sistent desire to void. 


° Reduced: the individual is aware of bladder 
filling but does not feel a definite desire to void. 


° Absent: the individual reports no sensation of 
bladder filling or desire to void. 


° Non-specific: the individual reports no specific 
bladder sensation but may perceive bladder filling 
as abdominal fullness, vegetative symptoms, or 
spasticity. These symptoms are most frequently 
seen in neurological patients, particularly those 
with spinal cord trauma or malformation. 


2. VOIDING SYMPTOMS 


Voiding symptoms may occur in situations of ove- 
ractive outflow, or under active detrusor. [1] The for- 
mer may be secondary to outlet obstruction from 
urogenital prolapse, urethral stricture or following 
previous bladder neck surgery. Detrusor atonia or 
hypotonia is however much more common in the 
female, and may arise idiopathically, or secondarily 
to over distension after parturition or surgery, in per- 
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ipheral neuropathy due to diabetes mellitus, and in 
other neurological conditions. Women with prolapse 
may require to digitate vaginally to initiate or com- 
plete voiding. 


SLOW STREAM is the individual’s perception of redu- 
ced urine flow, usually compared to previous perfor- 
mance or in comparison to others. 


INTERMITTENT STREAM (INTERMITTENCY) is when 
the individual describes urine flow which stops and 
starts, on one or more occasions, during micturition. 


HESITANCY is when an individual describes difficul- 
ty in initiating micturition resulting in a delay in the 
onset of voiding after the individual is ready to pass 
urine. 


STRAINING to void describes the muscular effort used 
to initiate, maintain or improve the urinary stream. 


TERMINAL DRIBBLE is the term used when an indivi- 
dual describes a prolonged final part of micturition, 
when the flow has slowed to a trickle. 


3. POST-MICTURITION SYMPTOMS 


Post micturition symptoms are experienced imme- 
diately after micturition. 


FEELING OF INCOMPLETE EMPTYING is a Self-expla- 
natory term for a feeling experienced by the indivi- 
dual after passing urine. 


POST MICTURITION DRIBBLE is the term used when 
an individual describes the involuntary loss of urine 
immediately after he or she has finished passing 
urine, usually after leaving the toilet in men, or after 
rising from the toilet in women. 


4. MEASURING THE FREQUENCY AND SEVERI- 
TY OF LOWER URINARY TRACT SYMPTOMS 


The frequency-volume chart or micturition diary 
records a patient’s voiding pattern during normal 
daily activities. In some women it may be therapeu- 
tic as it provides them with insight into their bladder 
behaviour. [4] The ICS has described three different 
forms of diary, namely the micturition time chart 
which records the timing of voids in twenty four 
hours; the frequency volume chart (FVC) which also 
includes the volumes voided , and the bladder diary 
which in addition includes incontinence episodes, 
pad usage, fluid intake, degree of urgency and degree 
of incontinence. [1] However, increasing either the 
complexity of the diary or duration of recording is 
associated with poorer compliance. [5] The optimum 
duration of recording depends on the clinical context 


and the purpose of the measurement. A properly per- 
formed 1-day FVC, which includes the first morning 
void the following day, is a reasonable tool to gain 
insight into voiding habits during normal daily routi- 
ne. However, a 3-day FVC or diary is recommended 
for accurate assessment of lower urinary tract symp- 
toms and for confirming a consistent clinical pattern 
in day-to-day practice. Although never completely 
diagnostic, several different diary patterns have been 
described which may characterise normal and abnor- 
mal states. [6] For atypical clinical scenarios, a 7-day 
FVC or diary should be used. Equally, a 7-day diary 
is recommended for clinical research. [7] 


Asking the patient to record micturitions and symp- 
toms for a period of days provides invaluable infor- 
mation in the assessment of voiding disorders and in 
the follow-up after treatment. The recording of mic- 
turition events can be in three main forms: 


MICTURITION TIME CHART: this records only the 
times of micturitions, day and night, for at least 24 
hours. 


FREQUENCY VOLUME CHART (F V O): this records the 
volumes voided as well as the time of each micturi- 
tion, day and night, for at least 24 hours. 


BLADDER DIARY: this records the times of micturi- 
tions and voided volumes, incontinence episodes, 
pad usage and other information such as fluid intake, 
the degree of urgency and the degree of incontinen- 
ce. 


The following measurements can be abstracted from 
frequency volume charts and bladder diaries: 


DAYTIME FREQUENCY is the number of voids recor- 
ded during waking hours and includes the last void 
before sleep and the first void after waking and rising 
in the morning. 


NOCTURIA is the number of voids recorded during a 
night’s sleep; each void is preceded and followed by 
sleep. 


NIGHT-TIME FREQUENCY is the number of voids 
recorded from the time the individual goes to bed 
with the intention of going to sleep, to the time the 
individual wakes with the intention of rising. 


24-HOUR FREQUENCY is the total number of daytime 
voids and episodes of nocturia during a specified 24 
hours period. 


24-HOUR PRODUCTION is measured by collecting all 
urine for 24 hours; this is usually commenced after 
the first void produced after rising in the morning 
and is completed by including the first void on rising 
the following morning. 
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POoLYURIA is defined as the measured production of 
more than 2.8 litres of urine in 24 hours in adults. It 
may be useful to look at output over shorter time 
frames. 


NOCTURNAL URINE VOLUME is defined as the total 
volume of urine passed between the time the indivi- 
dual goes to bed with the intention of sleeping and 
the time of waking with the intention of rising. The- 
refore, it excludes the last void before going to bed 
but includes the first void after rising in the morning. 


NOCTURNAL POLYURIA is present when an increased 
proportion of the 24-hour output occurs at night (nor- 
mally during the 8 hours whilst the patient is in bed). 
The night time urine output excludes the last void 
before sleep but includes the first void of the mor- 
ning. The normal range of nocturnal urine produc- 
tion differs with age and the normal ranges remain to 
be defined. Therefore, nocturnal polyuria is present 
when greater than 20% (young adults) to 33% (over 
65 years) is produced at night. Hence the precise 
definition is dependent on age. 


AVERAGE VOLUME VOIDED is the mean volume of 
urine passed in each void. This is calculated by divi- 
ding total voided volume by number of voids. 


NORMALISED MICTURITION FREQUENCY is a more 
meaningful way of expressing voided volume. This 
is defined as the number of micturitions required to 
pass 1 litre of urine, and is calculated by dividing 
1000 ml by average volume voided. This is a more 
specific measure of bladder function than micturition 
frequency, since it takes into account behavioural, 
dietary and pharmacological factors that affect urine 
volume. 


MAXIMUM VOIDED VOLUME is the largest volume of 
urine voided during a single micturition and is deter- 
mined either from the frequency/volume chart or 
bladder diary. 


INCONTINENCE EPISODE FREQUENCY is the number 
of episodes of accidental urine leakage that occur 
over a specified period (e.g. 24 hours). 


URGENCY is the complaint of a sudden compelling 
desire to pass urine, which is difficult to defer, and 
which leads to a fear of incontinence. The impact of 
this symptom may be derived from a bladder diary 
by recording episodes of urgency, episodes of urgen- 
cy leading to incontinence and severity of urgency 
(e.g. using a daily visual analogue scale). 


PAD USAGE is the number of pads used over a speci- 
fied period (e.g. 24 hours). 


RECOMMENDATIONS 


1. Whilst suggestive of LUTD, LUTS cannot be 
used to make a definitive diagnosis; they may 
also indicate pathologies other than LUTD. 
(Grade D) 


. Signs suggestive of LUTD are observed by the 
physician including simple means to verify 
symptoms and quantify them. (Grade D) 


3. Urinary or faecal incontinence should be further 
described by specifying relevant factors such as 
type, frequency, severity, precipitating factors, 
social impact, effect on hygiene and quality of 
life, the measures used to contain the leakage 
and whether or not the individual seeks or 
desires help. (Grade D) 


FUTURE RESEARCH 


1. Standardization of the ‘definition of symptoms’ 
and the ‘measurement of frequency and severi- 
ty’ are essential for patient care and research. 


2. Recognition and resolution of the differences in 
common language usage and scientific utiliza- 
tion of terms should continue (e.g. common use 
of ‘urge to void’ and the ‘desire to void’ versus 
the ICS terminology of “urgency”). In addition, 
continued research into the development of 
accurate measures to objectify subjective symp- 
toms such as “urgency”. 


. Resolution of the differences in the ICS and 
NIH definitions (in addition to other regulatory 
agencies) is essential for communicating data 
with respect to patient care, research, and treat- 
ment outcomes. 


. Development of symptom assessment tools 
(questionnaires) to improve the diagnostic 
accuracy of lower urinary tract symptoms. 


5. POST VOID RESIDUAL URINE VOLUME 


Post void residual (PVR) is the volume of urine remai- 
ning in the bladder following a representative void. 
PVR measurement can be accomplished within a few 
minutes of voiding either by catheterisation or by 
microprocessor calculation of bladder volume using a 
portable ultrasound scanner. Several studies have 
compared volumes with portable ultrasound scanners 
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versus catheterisation and found portable scanners to 
be 85-94% accurate. [8-12] Two studies have imaged 
the bladder volume after catheterisation and found the 
volume of urine remaining in the bladder after cathe- 
terisation accounted for most of the difference bet- 
ween the two measurements. [11] There are several 
case reports of cystic pelvic pathology and pregnancy 
resulting in false positive elevated PVR on ultra- 
sound.[13-14] 


Since PVR may vary, one measurement of PVR may 
not be sufficient. [15] Non-representative PVR is par- 
ticularly common if the patient’s bladder was not suf- 
ficiently full to yield an urge to void. Special conside- 
ration is required in male patients with bladder outlet 
obstruction, in neurogenic patients who demonstrate 
combined disorders of storage and emptying, and pre- 
operatively in female patients being considered for 
incontinence surgery. [16] 


Review of the literature fails to show an evidenced- 
based specific maximum PVR that is considered nor- 
mal, nor is there a minimal PVR that is considered 
abnormal. The amount of residual urine that precludes 
treatment by various therapies has also not been deter- 
mined. 

The AHCPR guidelines state that, in general, a PVR 
less than 50ml is considered adequate bladder emp- 
tying and over 200ml is considered inadequate emp- 
tying. [19-20] Special consideration is required in sub- 
groups of patients with the potential for decreased 
emptying. (Table 1) Additional information on this 
topic is presented by the committee on imaging. 


Table 1. Patient sub-groups with increased potential for 
impaired bladder emptying_ 


1. Symptoms of decreased bladder emptying / abdominal dis- 
tension 
. Male patients with symptoms of bladder outlet obstruction 


3. Neurogenic patients (peripheral denervation, detrusor 
sphincter dyssynergia) 


. History of present or failed anti-cholinergic therapy. 


5. Suspected detrusor hyperreflexia with impaired contracti- 
lity (DHIC) 


. Post-operative pelvic surgery, especially continence surge- 
ry (female) 


. Poor historian (frail elderly or paediatric). 


RECOMMENDATIONS 


1. Varying degrees of decreased bladder emptying 
or urinary retention may be a cause of LUTS 
that are associated with symptoms of decreased 
urinary storage. The decision to perform a PVR 
in disease specific sub-groups of patients 
should be based on an association of the condi- 
tion with poor bladder emptying, whereas in 
individual patients this decision may be based 
on symptoms or physical findings. (GradeD) 

. Patients who present with storage specific 
symptoms, with normal sensation and no com- 
plaints of decreased bladder emptying, and no 
anatomical, neurological, organ-specific, or co- 
morbid risk factors for retention may be asses- 
sed for bladder emptying by history and physi- 
cal examination alone, depending on the poten- 
tial morbidity of the failure to diagnose and the 
nature of the intended therapy. (Grade D) 

3. A PVR should be performed in patients where 
decreased bladder emptying is suspected, espe- 
cially if treatments that decrease bladder 
contractility or increase outlet resistance are 
being considered. (Grade D) 


FUTURE RESEARCH 


1. Development of more specific indications for 
PVR testing for diagnosis and prior to institu- 
ting therapy based on history, physical exami- 
nation, and disease specific findings. 


. Further development of low cost, minimally 
invasive, and accurate means of measurement 


of PVR that do not require catheterisation. 


6. URINALYSIS IN THE EVALUATION OF THE 
PATIENT WITH LUTS 


“The urinalysis is a fundamental test that should be 
performed in all urological patients. Although in 
many instances a simple dipstick urinalysis provides 
the necessary information, a complete urinalysis 
includes both chemical and microscopic analysis”. 
[17] 


In relation to urinary incontinence, dipstick urinaly- 
sis is not a diagnostic test, but a screening test, 
important in order to detect haematuria, glucosuria, 
pyuria and bacteriuria. Haematuria can indicate 
important pathology such as urothelial carcinoma in 
situ, leading to lower urinary tract storage symptoms 
including incontinence. [18] Glucosuria is relevant, 
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as a potential indicator of diabetes mellitus. This can 
cause symptoms via several mechanisms including 
polyuria secondary to osmotic diuresis, peripheral 
autonomic neuropathy affecting bladder innervation 
leading to impaired bladder emptying and chronic 
urinary retention and finally due to increased risk of 
urinary tract infection (UTD, directly related to the 
glucosuria and as a sequel to impaired bladder emp- 
tying. 

Pyuria and bacteriuria, detected from urinary dips- 
tick leukocyte esterase and nitrite tests respectively, 
are important signs of urinary tract infection. The 
specificity and sensitivity of these latter tests for UTI 
is increased when used together compared to either 
individual test. [19-20] Even in the absence of 
controlled studies, there is general expert consensus 
that the benefits of urinalysis clearly outweigh the 
costs involved, although the use of urinalysis should 
always be associated with prognostic significance. 
[21] A positive dipstick urinalysis will prompt for- 
mal urine microscopy and culture to detect UTI prior 
to antibiotic treatment and/or the use of additional 
tests such as endoscopy and urinary tract imaging. In 
the evaluation of urinary incontinence and lower uri- 
nary tract symptoms, the value of urinalysis can be 
illustrated by the finding that 60% of women with 
stable bladder will develop detrusor overactivity at 
the time of UTI. 


The importance of urinalysis in the basic assessment 
of patients with urinary incontinence and lower uri- 
nary tract symptoms is not dependent on gender, age 
or aetiology. Indeed, it has been recommended in the 
evaluation of geriatric patients including nursing 
home residents who are incontinent, [22,23] in peri- 
and postmenopausal women, [24] and in older 
women reporting urinary incontinence. [25] In the 
latter context, it has been suggested that significant 
urine samples can even be obtained from disposable 
diapers in elderly incontinent women. [26] A Norwe- 
gian survey of general practitioners’ management of 
female urinary incontinence suggested that urinaly- 
sis is the most frequently performed test (73%) and 
is far more frequent than gynaecological examina- 
tion (54%). [27] Another survey proposed that urina- 
lysis is one of the three-part assessment of urinary 
incontinence together with patient history and physi- 
cal examination [28] 


The clinical relevance of asymptomatic bacteriuria 
(without pyuria) and pyuria (without bacteriuria) in 
the elderly is controversial, and many suggest these 
conditions do not deserve any treatment. [29, 30] 


RECOMMENDATION 


1. It is considered standard to perform a urinalysis 
either by using a dipstick test or examining the 
spun sediment. (Grade D) 


2. If a dipstick test is used, it is recommended that 
a “multi-property” strip that includes fields for 
haematuria, glucose, leukocyte esterase and 
nitrite tests be chosen. (Grade D) 


. Additional tests available on urine dipstick 
strips, such a protein, bilirubin, ketones and 
pH, may be helpful in the broader medical 
management of patients. However, they are not 
essential in the context of evaluation of the 
patient with urinary incontinence or lower uri- 
nary tract symptoms. (Grade D) 


FUTURE RESEARCH 


1. Determine the role of urinalysis as a screening 
test in various incontinent populations. 


2. Determine the prognostic significance of urina- 
lysis in urinary incontinence. 


3. Determine the relevance of asymptomatic bac- 
teriuria without pyuria, and pyuria without bac- 
teriuria, in elderly women. 


II. THE FEMALE PATIENT 


1. GENERAL MEDICAL HISTORY 


The general history should include questions rele- 
vant to precipitating and aggravating factors of uri- 
nary loss, time of onset and duration of symptoms, 
and degree of bother. Acute symptoms may be fur- 
ther defined by documenting patterns of fluid intake 
and output, acute infection, recent surgery or trauma. 
Chronic symptoms may be further defined by elici- 
ting a history of congenital abnormalities, neurologi- 
cal disease, relevant surgery or general health. Infor- 
mation must be obtained on medications with known 
or possible effects on the lower urinary tract. The 
general history should also include assessment of 
menstrual, obstetric, sexual and bowel function. 


2. URINARY SYMPTOMS 


Women with urinary incontinence may have had the 
condition for many years before presenting; they are 
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often embarrassed in disclosing their condition and 
are likely to have undertaken significant adaptations 
to their lifestyle to ameliorate their symptoms. [31] 
In establishing the history the opportunity should be 
taken not only to describe symptoms, but also their 
progression, impact on lifestyle and possible risk 
factors. Multiple symptoms are commonly reported, 
[32] and during the history it is important to define 
the most troublesome symptoms and the patient’s 
expectations from treatment. Structured condition 
specific questionnaires may be used, [33] and may be 
either clinician or self-administered. Questionnaires 
may facilitate disclosure of embarrassing symptoms, 
ensure that symptoms are not omitted, and standardi- 
se information thereby aiding audit and research. 


Harvey & Versi evaluated the symptom and sign of 
stress incontinence in predicting the presence of uro- 
dynamic stress incontinence, using the results of a 
MEDLINE search for ‘urinary incontinence’, ‘uro- 
dynamic’ or ‘urodynamics’. [34] Of 42 articles eva- 
luated, 12 yielded analysable data. The isolated 
symptom of stress incontinence had a positive pre- 
dictive value (PPV) of 56% for the diagnosis of pure 
urodynamic stress incontinence (USI) and 79% for 
USI with other abnormalities. The PPV for stress 
incontinence with other symptoms was 77% for USI 
with or without other abnormalities. A positive 
cough test had a PPV of 55% for the diagnosis of 
pure USI and 91% for USI with other abnormalities. 
They concluded that in isolation, either symptom or 
sign were poor predictors of USI, although in com- 
bination prediction may be more promising. [34] 


Horbach reviewed the literature regarding the relia- 
bility of stress symptoms in predicting USI; PPV 
values ranged from 64% to 90%. [35] Summitt et al 
reported that 53% to 71% of women with detrusor 
overactivity (DO) gave similar histories to those with 
pure USI. [36] The PPV of a history of pure urge 
incontinence may be as low as 37%, [37] and ove- 
ractive bladder symptoms (OAB) only 54%, [38] in 
the diagnosis of DO. It is however of interest to note 
that in a secondary analysis of data from a drug study 
in patients with predominant stress incontinence, the 
main determinant of concurrent urge symptoms was 
not the pathophysiological condition present (i.e. the 
presence of concurrent detrusor overactivity) but the 
severity of incontinence. [39] 


Martin et al, have recently reported a systematic 
review of methods of assessing urinary incontinence. 
[40] From an electronic search of MEDLINE, 
EMBASE and CINAHL between 1966 and 2002 
they identified 6009 individual papers; only 197 


were relevant, and of these 121 reached the standards 
required of their report. Only a limited number could 
be combined and synthesised, although they were 
able to conclude that a large proportion of women 
with urodynamic stress incontinence can be correct- 
ly diagnosed in primary care from clinical history 
alone (sensitivity 0.92; specificity 0.56). The value 
of validated scales and pad tests could not be deter- 
mined from the available data. The urinary diary 
appears to be the most cost effective of tests that 
might be used alongside clinical history within the 
primary care setting (sensitivity 0.88; specificity 
0.82). [40] 


The clinical practice guidelines published by the 
Agency for Health Care Policy and Research 
(AHCPR) [41, 42] recommended considering surge- 
ry without referral for urodynamic testing for 
patients with symptoms of pure stress urinary loss 
and a voiding history and results of physical exami- 
nation suggestive of pure hypermobility urodynamic 
stress incontinence that includes the following: 


Urine loss occurs only with physical exertion (his- 
tory and stress test) 


Voiding habits are normal (<8 episodes per day 
and <2 episodes per night). 


There are no neurological signs or history and no 
abnormal neurological findings. 


Patient has no history of anti-incontinence or radi- 
cal pelvic surgery. 


Pelvic examination documents hypermobility of 
the urethra and bladder neck, pliable and com- 
pliant vaginal wall, and adequate vaginal capacity. 


Post void residual volume is normal. 


Patient is not pregnant. 


In a study of 950 women with urinary incontinence 
and without advanced prolapse, Weidner et al 
concluded that the symptom of stress incontinence 
alone was not of sufficient predictive value to serve 
as a basis for surgical management, the AHCPR gui- 
deline improved predictive value, albeit only for a 
small subset of patients. [32] 


In a study based on decision analysis, Weber et al 
reported a cure rate of 96% from initial and seconda- 
ry treatment, following both basic office assessment 
and urodynamic investigation. [43] Both investigati- 
ve strategies had similar mean costs, the lower initial 
outlay of basic assessment being balanced increased 
costs in those failing initial interventions. Under 
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baseline assumptions, the cost per additional cure 
using the urodynamic strategy was $3847, and the 
authors concluded that their findings did not support 
the routine use of urodynamics prior to surgery in 
women with over 80% likelihood of having urody- 
namic stress incontinence. [43] 


Voiding and post-micturition symptoms are common 
in the female, yet they correlate poorly with urody- 
namic evidence of voiding dysfunction. In a study of 
voiding symptoms in 600 women, Stanton et al 
reported voiding symptoms to be the main complaint 
in only 50 (8%), although a further 145 (24%) repor- 
ted one or more voiding symptoms on direct questio- 
ning. [44] Where there were no voiding symptoms 
even on direct questioning, 97% of women showed 
entirely normal urodynamics, although even where 
voiding symptoms were volunteered or reported on 
direct questioning, still 63% and 32% of women res- 
pectively showed normal voiding parameters. [44] 
Laor and Hilton showed that single voiding or post- 
micturition symptoms had a poor positive predictive 
value (PPV) for urodynamic evidence of voiding 
dysfunction. [45] Where patients reported any one, 
two, three or even four of the symptoms of hesitan- 
cy, strain voiding, poor flow, intermittent flow, 
incomplete bladder emptying, or post-micturition 
dribbling, the PPV for voiding dysfunction was less 
than 30%; even where patients reported five or six of 
these symptoms the PPV was no better than 60%. 
[45] 


3. OTHER SYMPTOMS OF PELVIC FLOOR DYS- 
FUNCTION 


a) Prolapse symptoms 


The feeling of a lump (“something coming down’), 
low backache, heaviness, dragging sensation, or the 
need to digitally replace the prolapse in order to 
defaecate or micturate, are amongst the symptoms 
women may describe who have a prolapse. Prolapse 
symptoms may be associated with urinary storage or 
emptying symptoms. Outlet symptoms as diverse as 
genuine or occult stress incontinence or obstruction, 
and bladder overactivity or underactivity may have a 
common aetiology, exist as a cause or effect, or co- 
exist with lower urinary tract dysfunction. 


b) Bowel symptoms 


In addition to urinary complaints, women may have 
symptoms relating to bowel function, sexual func- 
tion, and pelvic organ prolapse (POP). Jackson et al. 
evaluated 247 women with either UI or POP. Thirty 


one percent of women with UI and 7% with POP had 
concurrent anal incontinence (AD. [46] In a report 
from Sweden, 62% of 21 consecutive women under- 
going a Burch colposuspension for urodynamic 
stress urinary incontinence had concurrent faecal 
incontinence. [47] In a Norwegian study of women 
presenting with a complaint of urinary incontinence 
(UD, 38% of the women were found to have signifi- 
cant prolapse and 19% reported faecal incontinence. 
[48] All these aspects of the pelvic floor and pelvic 
floor function must be included to plan a compre- 
hensive treatment strategy. 


c) Symptoms associated with sexual dysfunction 


Dyspareunia, vaginal dryness and coital incontinen- 
ce are amongst the symptoms women may describe 
during or after intercourse. These various symptoms 
are reported by one third to two thirds of women 
with stress incontinence, and 68% report their sex 
life to be spoilt by their urinary symptoms. [49] 
Symptoms of sexual dysfunction should be descri- 
bed as fully as possible; it is helpful to define urine 
leakage as occurring during arousal, on penetration, 
during intercourse, or at orgasm (vide supra). [3] 


4. PHYSICAL EXAMINATION 
a) General examination 


There are few data linking bladder, bowel, or sexual 
function to variations in examination findings of 
women seeking routine gynaecological care. Simi- 
larly data on women with complaints of urinary 
incontinence do not include detailed, specific infor- 
mation about their pelvic examinations. 


Physical examination is essential in the assessment 
of all women with lower urinary tract dysfunction. 
Height and weight should be recorded so that body 
mass index can be calculated (Kg/M2); this has 
recently been shown to be a significant risk factor for 
incontinence. [50] 


Neurological examination should be performed, with 
attention to the sacral neuronal pathways. Assess- 
ment of gait, abduction and dorsiflexion of the toes 
(S3) and sensory innervation to the labia minora (L1- 
L2), sole and lateral aspect of the foot (S1), posterior 
aspects of the thigh (S2), and perineum (S3) and 
cutaneous sacral reflexes (bulbo-cavernosus and anal 
reflexes) may be assessed. A rectal examination will 
provide a subjective assessment of resting and volun- 
tary anal tone (S2-S4). For patients with possible 
neurogenic lower urinary tract dysfunction, a more 
extensive neurological examination is needed (vide 


infra). 
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The agitated patient with urgency and frequency 
might have a behavioural cause and those who are 
clinically depressed have a less successful response 
to surgical treatment for stress urinary incontinence. 
A mini-mental state assessment will assess cognitive 
function, and is particularly helpful in the elderly 
(vide infra). Restriction in mobility may lead to func- 
tional incontinence and a lack of hand dexterity may 
preclude self-catheterisation and the use of prosthe- 
tic continence devices. 


b) Abdominal examination 


Scars from previous surgery should be noted. Increa- 
sed abdominal striae may be found in association 
with other markers of abnormal collagen metabo- 
lism, and are more likely in patients with prolapse 
and stress incontinence. [51] 


An attempt should be made to palpate the kidneys, 
particularly where a voiding dysfunction or neuroge- 
nic bladder dysfunction are suspected. A distended 
bladder may be identified by abdominal palpation or 
by suprapubic percussion. In one study designed to 
look at the clinical utility of basic assessment in 
elderly women, palpable enlargement indicated a 
post-void residual volume of at least 300ml. [52] 


c) Perineal/genital inspection 


Inspection of the vulva and perineum allows a des- 
cription of the skin and, for example, the presence of 
any abnormal anatomical features, of atrophy or 
excoriation, and erythema due to incontinence and 
the wearing of pads. 


The patient should be asked to cough and strain to 
demonstrate stress urinary incontinence and to 
observe urethral length, position, and mobility, and 
reflex contraction of the external anal sphincter. 
Howard and associates tested vesical neck descent 
during cough and Valsalva manoeuvre. [52] They 
found incontinent women have similar vesical neck 
mobility with both manoeuvres, whereas continent 
women have less vesical neck descent with a cough 
than with Valsalva. 


THE CLINICAL SIGN OF URINARY INCONTINENCE is 
defined as urine leakage seen during examination; 
this may be urethral or extra-urethral. 


STRESS URINARY INCONTINENCE is the observation of 
involuntary leakage from the urethra, synchronous 
with exertion/effort, or sneezing or coughing. If 
stress urinary incontinence is suspected, provocative 
stress testing (direct visualization) can be performed 
by having the individual relax and then cough vigo- 
rously while the examiner observes for urine loss 


from the urethra. Optimally these tests should be 
done when the patient’s bladder is full, but they 
should not be performed when the patient has a pre- 
cipitant urge to void. The test is usually performed 
initially in the lithotomy position, although if no lea- 
kage is observed, it should be repeated in the stan- 
ding position, since the yield is increased when the 
test is repeated in the upright position. Coughing 
may induce a detrusor contraction, hence the sign of 
stress incontinence may only be a reliable indication 
of urodynamic stress incontinence when leakage 
occurs synchronously with the first cough and stops 
at the end of that cough. It has however been shown 
that following an increase in intra-abdominal pressu- 
re, and the immediate fall in urethral closure pressu- 
re, there follows a ‘refractory period’ of several 
seconds during which the urethra maintains a lower 
pressure than at rest. [54] The extent of pressure loss, 
and the time to recovery are both less in stress conti- 
nent then stress incontinent women. [55] If further 
increases in intra-abdominal pressure occur during 
this time, stress leakage is more likely to be demons- 
trated after a series of coughs than following a single 
cough. [55] 


Bonney’s original stress test was performed to 
demonstrate urinary leakage during coughing. [56] 
Subsequent modifications of the test require support 
of the urethra-vesical junction during coughing in 
women who leak during a stress test. These modifi- 
cations are not reliable in selecting a surgical proce- 
dure or in predicting cure. 


EXTRA-URETHRAL INCONTINENCE is defined as the 
observation of urine leakage through channels other 
than the urethra. This may result from congenital 
abnormality such as ectopic ureteric opening, or 
from urogenital fistula. 


d) Urethro-vesical junction (bladder neck) mobility 


Urethro-vesical junction (bladder neck) mobility 
should be assessed in all women with urinary incon- 
tinence. It is generally felt that women with urody- 
namic incontinence fall into several categories based 
on assessment of urethral support and urethral func- 
tion. The choice of therapy may be affected by the 
assessment of bladder neck mobility. One method of 
assessing bladder neck mobility is by visual inspec- 
tion. When the patient is in lithotomy position, the 
urethral meatus is horizontal to the floor in a woman 
with good bladder neck support. When she increases 
intra-abdominal pressure you can observe for poste- 
rior rotation of the anterior vagina and deflection of 
the meatus toward the ceiling, both signs of some 
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loss of support. You may ask her to contract the pel- 
vic muscles to determine if urethral support 
improves with muscle contraction, a sign pelvic floor 
training may be therapeutic. 


The cotton swab or Q-tip test is a simple out-patient 
procedure to quantify bladder neck mobility. [57] A 
sterile, lubricated cotton or Dacron swab (Q-tip) is 
inserted into the urethra until it lies just within the 
urethra-vesical junction. Using a goniometer, the 
angle circumscribed by the distal end of the swab is 
measured relative to the horizontal while the woman 
is performing a maximum Valsalva effort. Urethro- 
vesical junction hypermobility is defined by a maxi- 
mum strain axis exceeding +30 degrees from the 
horizontal. 


There are no published reports about the reproduci- 
bility of the cotton swab test for measuring bladder 
neck hypermobility, despite its widespread clinical 
application in the evaluation and management of 
women with urinary incontinence. The validity of 
this test for diagnosing stress urinary incontinence 
was not systematically evaluated until 15 years after 
its introduction. At that time, investigators found that 
a sizable minority of women with the urodynamic 
diagnosis of stress incontinence did not have a posi- 
tive cotton swab test result [57] (considered a strai- 
ning angle >30°) and that many women with a posi- 
tive cotton swab test result did not have stress urina- 
ry incontinence on urodynamic testing. The test was 
not able to distinguish women with stress inconti- 
nence from continent control subjects, [58, 59] or 
women with stress incontinence from those with 
other urologic disorders. [60] The cotton swab test is 
now used primarily to assess results of incontinence 
surgery or to determine whether the degree of ure- 
thral hypermobility may influence treatment out- 
comes. Although the test is simple to perform, the 
insertion of the small cotton swab may be uncomfor- 
table for some women. Investigators have explored 
other methods to assess hypermobility, including the 
POP-Q anatomic evaluation system and ultrasono- 
graphy. In one study, the correlation coefficient bet- 
ween the cotton swab straining angle and point Aa 
(the urethro-vesical junction) on the POP-Q system 
was 0.47. [61] However, the cotton swab test was 
positive in 95% of patients with stage II prolapse at 
point Aa and in 100% of patients with stages III and 
IV prolapse at point Aa, which suggests that the test 
may be unnecessary in patients with stage II or grea- 
ter prolapse at point Aa. Ultrasonography can be 
used to measure the angle between the urethra and an 
axis corresponding to the pubic symphysis, the ure- 


thra, the bladder base, and the position of the internal 
urethral meatus. Other tests to document bladder 
neck mobility are used, including bead-chain cystou- 
rethrography, and videocystourethrography. The 
chapter on imaging of the urinary tract addresses the 
place of these techniques. 


e) Vaginal examination 


Presently there are few scientific data documenting 
the parameters of a normal pelvic examination in 
women of various ages and with various obstetrical 
histories. The components of the examination have 
not been universally agreed upon. It seems intuitive 
the examination should include an assessment of the 
bony architecture, pelvic floor muscle tone and 
muscle mass, connective tissue support, the epithe- 
lial lining of the vagina, the size, location, and mobi- 
lity of the uterus, the adnexal structures, and inner- 
vation of the pelvic floor structures. 


It is important to establish the oestrogen status as 
oestrogen receptors are present within the lower uri- 
nary tract, [62] and are shown to influence cell proli- 
feration. [62] Women with oestrogen deficiency may 
complain of urgency and frequency and recurrent 
urinary tract infections may develop because of loss 
of urethral mucosal coaptation. In women of repro- 
ductive age symptoms may vary with the menstrual 
cycle. [64] 


The well oestrogenised vagina has a thickened epi- 
thelium, with transverse rugae in its lower two- 
thirds. The poorly-oestrogenised vagina has a thin- 
ned epithelium with loss of transverse rugae. [65] A 
number of authors have shown that vaginal pH levels 
are generally 5 or less in women with no infection 
and other definitive signs of good oestrogen effect. 
The use of a pH indicator paper may help you eva- 
luate the oestrogen status in women with no vaginal 
is infection. [66] The appearance of vaginal dischar- 
ge is charge may suggest a vaginal infection; urine 
within the vagina suggests genitourinary fistula, 
hypospadias or ectopic ureter. 


Bimanual examination is performed to determine the 
size of the uterus and of the ovaries. Some women 
have co-existent pelvic disease which may require 
attention in addition to the urinary incontinence. 
When hysterectomy or oophorectomy is indicated, 
there is no adverse effect on surgical success with a 
colposuspension procedure. Pelvic masses are rarely 
the cause of urinary incontinence, and rarely does 
hysterectomy by itself relieve incontinence. 


Urethral diverticula are occasionally congenital but 
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most are acquired. They may have either a simple or 
complex sacculation. Many patients with urethral 
diverticula are asymptomatic and need no treatment. 
Symptomatic patients report recurrent cystitis, fre- 
quency, dysuria, dyspareunia, urinary incontinence 
and voiding difficulties. On clinical examination a 
sub-urethral mass may be palpable; the urethra is 
usually tender; and, if the sacculation communicates 
with the urethra, it may be possible to express a puru- 
lent exudate from the urethra. Occasionally, a stone 
may develop within the diverticulum. [67] 


5. PELVIC ORGAN PROLAPSE 


The anterior, superior, and posterior segments of the 
vagina should be examined for pelvic organ prolap- 
se. The examiner may use a mirror to demonstrate 
the findings to the patient; she can then confirm that 
the examiner has identified the extent of prolapse 
that she experiences. If the patient indicates that she 
normally has a greater amount of prolapse that you 
presently see, provocative manoeuvres which nor- 
mally are associated with her symptoms may be 
undertaken, and the examination repeated while the 
patient is standing. 


Several systems for the description and classification 
of prolapse have been described. This may be quan- 
tified descriptively as slight, moderate, marked, [68] 
or first, second and third degree, or objectively using 
the Baden and Walker halfway method, [69] or the 
International Continence Society Pelvic Organ Pro- 
lapse Quantification (ICS POP-Q), [70] or modified 
POP-Q. [71] In the latter, using the introitus as the 
threshold, six specific vaginal sites and the vaginal 
length are assessed using centimetres of measure- 
ment from the introitus. In addition, the lengths of 
the genital hiatus and perineal body are measured in 
centimetres. Figure 1 demonstrates the summary 
diagram of this quantitative system. 


The definitions given below are simplified versions 
of the definitions in the ICS report. [70] 


Pelvic organ prolapse is defined as the descent of one 
or more of anterior vaginal wall, posterior vaginal 
wall, and apex of the vagina (cervix/uterus) or vault 
(cuff) after hysterectomy. 


ANTERIOR VAGINAL WALL PROLAPSE is defined 
as descent of the anterior vagina so that the ure- 
thra-vesical junction (a point 3cm proximal to 
the external urinary meatus) or any anterior point 
proximal to this is less than 3cm above the plane 
of the hymen. 


Figure 1. ICS POP-Q. Six sites (points Aa, Ba, C, D, Bp, 
and Ap), genital hiatus (gh), perineal body (pb), and total 
vaginal length (tvl)used for pelvic organ support quantita- 
tion. 


The well-supported anterior vaginal wall should not 
cross the longitudinal axis of the vaginal canal. [72] 
Hypermobility of the urethra-vesical junction is 
demonstrated by having the patient perform a maxi- 
mum Valsalva effort. In women with hypermobility 
the increase in intra-abdominal pressure causes des- 
cent of the urethra-vesical junction (bladder neck). 
On vaginal examination there may be loss of the 
transverse crease between the lower and middle 
thirds of the anterior vaginal wall and descent of the 
anterior vaginal wall. 


Anterolateral protrusion into the vaginal canal may 
represent unilateral or bilateral detachment of the 
pubocervical fascia along the anterolateral vagina 
sulcus from its attachment to the arcus tendineus fas- 
cia pelvis (white line). [73] Central protrusions of 
the anterior vaginal wall may represent defects in the 
pubocervical fascia below the trigone and base of the 
bladder. Advanced prolapse of the upper anterior 
vaginal wall may obstruct a well-supported bladder 
neck. 


PROLAPSE OF THE APICAL SEGMENT OF THE 
VAGINA is defined as any descent of the vaginal 
cuff scar (after hysterectomy) or cervix, below a 
point which is 2cm less than the total vaginal 
length above the plane of the hymen. 


Descent of the cervix or of the vaginal apex follo- 
wing hysterectomy, below the level of the ischial 
spines is evidence of a defective vaginal suspension 
mechanism. In some women, the intravaginal por- 
tion of the cervix may become elongated and cause 
the cervix to extend into the lower vaginal canal, 
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simulating prolapse; however the fundus may have 
good support. In other women the uterus may pro- 
lapse fully outside the hymen as uterine procidentia. 
Following hysterectomy the vaginal cuff may be 
well supported or may prolapse fully outside the 
hymen along with other vaginal segments. 


POSTERIOR VAGINAL WALL PROLAPSE is defined 
as any descent of the posterior vaginal wall so 
that a midline point on the posterior vaginal wall 
3cm above the level of the hymen or any poste- 
rior point proximal to this, less than 3cm above 
the plane of the hymen. 


The well-supported posterior vaginal wall should not 
cross the longitudinal axis of the vaginal canal. Pos- 
terior protrusions into the vaginal canal are most 
commonly caused by defects in the recto-vaginal fas- 
cia allowing protrusions of the small bowel (entero- 
coele) and/or rectum (rectocele). Normally, the ante- 
rior vaginal wall lies upon the posterior vaginal wall. 
Therefore, protrusions of the posterior vaginal wall 
can affect the function of the urethra and bladder 
which lie upon the anterior vaginal wall. For 
example, distal loss of support in the posterior seg- 
ment may result in a bulge which compresses the 
urethra and affects voiding. 


As with most new systems, clinicians and resear- 
chers have mixed opinions regarding this system. 
Excellent inter- and intra-observer reliability has 
been established, [15, 74-77] although patient posi- 
tion may affect reproducibility in that the degree of 
pelvic organ prolapse was higher when women were 
examined in a birthing chair at a 45° angle rather 
than in dorsal lithotomy. [78] This system has been 
widely adopted for pelvic organ prolapse resear- 
chers. In addition to collecting specific centimetre 
measures, an ordinal stage (0-IV) can be assigned. 


Absence of prolapse is categorised as stage 0 sup- 
port; prolapse can be staged from stage I to stage IV. 
The clinical utility of such a classification might be 
questioned, since clearly some degree of descent is 
the norm especially in a parous population. In a 
study of 477 women attending for annual gynaecolo- 
gical examination, Swift et al found that the average 
number of positive responses to a 7-question prolap- 
se questionnaire was 0.27 in patients with stage 0 
prolapse, 0.55 for stage I, 0.77 for stage II, and 2.1 
for stage III. They concluded that women with pro- 
lapse with the leading edge beyond the hymenal ring 
had a significantly increased likelihood of having 
symptoms. [79] In a general population of Swedish 
women ages 20-59, the prevalence of prolapse was 


found to be 31%, whereas only 2% of all women had 
a prolapse that reached the introitus. [80] It might 
seem more reasonable therefore to define prolapse 
not on the basis of any finding greater than stage 0, 
but on the basis of findings with a significant likeli- 
hood of being associated with symptoms. 


Urinary incontinence and pelvic organ prolapse are 
separate clinical entities which often coexist. [46] 
Significant protrusions of the vagina can obstruct 
voiding and defecation. Surgical repair of one pelvic 
support defect without repair of concurrent asympto- 
matic pelvic support defects appears to predispose to 
accentuation of unrepaired defects and new symp- 
toms. [47, 81-83] Women with pelvic organ prolapse 
may have to reduce their prolapse in order to void. 
Women with pelvic organ prolapse and a large PVR 
should be evaluated for voiding phase dysfunction 
(e.g., outlet obstruction, detrusor hypotonia). 


Although anatomy can be measured and assessed 
accurately, reproducibly and reliably, the relationship 
of these anatomic findings with functional abnorma- 
lities is not well understood. For example, support 
abnormalities in the anterior vaginal wall are com- 
mon in vaginally parous women; however, stress uri- 
nary incontinence is not always associated with this 
anatomic alteration. Likewise, distal posterior vagi- 
nal wall support abnormalities may exist with or 
without defecation abnormalities. The important 
relationships between anatomy and function are one 
of the most pressing research needs in the field of 
physical examination for women with pelvic organ 
prolapse. 


Other important research needs include the develop- 
ment of clinically relevant ordinal staging that more 
appropriately separates meaningful prolapse from 
anatomic changes following vaginal delivery. Such 
revised staging would allow a meaningful dialog 
about the appropriate surgical indications for pelvic 
organ prolapse and development of clinically rele- 
vant anatomic outcome measures. 


6. RECTAL EXAMINATION 


Digital rectal examination allows the description of 
observed and palpable anatomical abnormalities and 
is the easiest method of assessing pelvic floor muscle 
function in children and men. In addition, rectal exa- 
mination is essential in children with urinary incon- 
tinence to rule out faecal impaction. In all women a 
digital rectal examination is also performed to assess 
sphincter tone (both resting and active) and to detect 
faecal impaction or a rectal mass. 
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7. ADDITIONAL BASIC EVALUATION 
a) Pad tests 


The objective of pad testing is to quantify the volu- 
me of urine lost by weighing a perineal pad before 
and after some type of leakage provocation. This test 
has also been used in an attempt to distinguish conti- 
nent from incontinent women. Pad tests can be divi- 
ded into short-term tests, usually performed under 
standardized office conditions, and long-term tests, 
usually performed at home for 24—48 hours. Pad 
tests are generally performed with a full bladder or 
with a fixed known volume of saline instilled blad- 
der before beginning the series of exercises. A pad 
weight gain >l g is considered positive for a 1-hour 
test, and a pad weight gain >4 g is positive for a 24- 
hour test. There is wide variation in the pad weight 
gain in incontinent women participating in clinical 
trials. For example, in a study assessing the effecti- 
veness of pelvic muscle exercises, the mean pad 
weight gain during a standardized 1-hour test was 
45 4g before treatment, with a standard deviation of 
60.9gm. A 1-hour pad test is frequently used in clini- 
cal trials. Although some studies have found high 
test-retest correlations in pad tests, [84, 85] other 
studies have reported low inter-subject and intra-sub- 
ject reliability. [86-90] Traditional pad testing may 
be negative in women with mild leakage; an alterna- 
tive “paper towel test” was shown to be a simple and 
reliable measure of cough-related urine loss typical 
of mild stress incontinence. [91] Long-term tests are 
more reproducible. The correlation coefficient bet- 
ween total leakage during two 24-hour pad tests is 
good, at 0.66 [92] and 0.82 [93] and increased to 0.90 
in one study in which two 48-hour periods were 
compared. There was no correlation between the lea- 
kage volume found in the 48-hour test and a standard 
1-hour test. 


b) Dye testing 


When it has proved impossible to confirm a patient’s 
complaint of urinary leakage, it may be appropriate 
to seek to confirm firstly that the reported discharge 
is in fact urinary, secondly that the leakage is extra- 
urethral rather than urethral, and thirdly to establish 
the site of leakage. Although other imaging tech- 
niques undoubtedly have a role in this regard, care- 
fully conducted dye studies should be considered. 
Excessive vaginal discharge or the drainage of serum 
from a pelvic haematoma postoperatively may simu- 
late a urinary fistula. If the fluid is in sufficient quan- 
tity to be collected, biochemical analysis of its urea 
content in comparison to that of urine and serum will 
confirm its origin. Phenazopyridine may be used 


orally (200mg tds), or indigo carmine intravenously, 
to stain the urine and hence confirm the presence of 
a fistula. The identification of the site of a fistula is 
best carried out by the instillation of coloured dye 
(methylene blue or indigo carmine) into the bladder 
via catheter with the patient in the lithotomy posi- 
tion. The traditional ‘three swab test’ has its limita- 
tions and is not recommended; the examination is 
best carried out with direct inspection; multiple fis- 
tulae may be located in this way. It is important to be 
alert for leakage around the catheter, which may spill 
back into the vagina creating the impression of a fis- 
tula. It is also important to ensure that adequate dis- 
tension of the bladder occurs as some fistulae do not 
leak at small volumes; conversely, some fistulae with 
an oblique track through the bladder wall may leak at 
small volumes, but not at capacity. If leakage of clear 
fluid continues after dye instillation a ureteric fistula 
is likely, and this is most easily confirmed by a ‘two 
dye test’, using Phenazopyridine to stain the renal 
urine, and methylene blue to stain bladder contents. 
[94] 


c) Pelvic floor muscle strength 


Pelvic floor muscle function: can be qualitatively 
defined by the tone at rest and the strength of a 
voluntary or reflex contraction as strong, weak or 
absent or by a validated grading system (e.g. Oxford 
1-5). A pelvic muscle contraction may be assessed by 
visual inspection, by palpation, electromyography or 
perineometry. Factors to be assessed include streng- 
th, duration, displacement and repeatability. 


The continence mechanisms imply that integrity of 
the levator ani and external urethral sphincter is 
necessary to maintain continence. [95, 96] It is the- 
refore important to test the contractility of these 
muscles. Once the patient understands how to 
contract the pelvic floor muscles correctly, the eva- 
luation is carried out during a maximum contraction. 
[97] 


STRENGTH is defined as the maximum force or ten- 
sion generated by a muscle or muscle group. [98] It 
reflects the power, endurance and functional status of 
the muscle. 


WEAENESS is defined as failure to generate the 
expected force. 


FATIGUE is defined as failure to maintain the expec- 
ted force with continued or repeated contraction. [99] 


When considering methods/devices used to measure 
pelvic muscle strength, cost and availability should 
be recognized as important factors. Four methods of 
assessment are considered here: observation, digital 
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palpation, perineometry and cotton swab (Q-tip) tes- 
ting. 


Observation - This qualitative measure can detect an 
in-drawing of the anus, lifting of the posterior vagi- 
nal wall and narrowing of the vaginal introitus 
(females); an in-drawing of the anus and slight lifting 
of the penis (males). 


Advantages: Suitable for both sexes and all age 
groups, where an internal evaluation may be in- 
appropriate, inexpensive and able to detect reflex 
contraction with cough, and bulbo-cavernosus 
reflex. Observe accessory muscle activity. 


Disadvantages: Subjective, cannot distinguish 
right and left sides independently. Generally 
observing activity of the superficial perineal 
muscles, and assuming levatores are responding 
in a like manner, and difficult to observe when the 
patient is standing. 


Digital palpation - Palpation of the right and left 
levator ani, per vagina and palpation of the perineal 
body. 


Advantages: Suitable for both sexes, inexpensive, 
and able to differentiate right from left. Quantita- 
tive - using modified Oxford scale or other sys- 
tems. [100, 101] Able to measure strength and 
endurance, can detect reflex contraction with 
cough and patient’s ability to hold contraction 
during a cough, and can be used when the patient 
is standing. 


Disadvantages: Subjective. Not sensitive. 


Perineometer - Manometric measure of change in a 
vaginal/anal pressure probe. Sensitivity depends on 
the device. 


Advantages: Relatively inexpensive. Able to mea- 
sure strength and endurance, quantitative, and can 
be used when the patient is standing. 


Disadvantages: Unable to distinguish right from 
left. Pressure changes may be caused by increase 
in intra-abdominal pressure, due to co-contraction 
of the abdominal muscles. No ‘Gold Standard’ 
device; different results with different probe sizes 
and materials. [102] 


Cotton swab (Q-tip) test Downward, posterior move- 
ment of stem (measured on a goniometer) is depen- 
dent on the strength of the contraction of the pubo- 
coccygeus muscles, and mobility of the urethra. 
[103] 


° Advantages: Inexpensive and can measure streng- 
th and endurance. 


° Disadvantages: Lacks sensitivity and specificity, 
invasive, and is can be performed in females only. 


The information learned from assessment of pelvic 
floor muscle strength has the following practical 
applications: 


1 The patient has good pelvic floor muscles that 
need skill training to help maintain continence. 
DeLancey and associates have described ‘knack’ 
teaching. [104, 105] 

The patient has weak muscles that are capable of 
contracting but need strength and skill training. 
An effective exercise program should increase 
resting tone (Type I fibres) as well as improve the 
ability of fast twitch (Type II) fibres to respond to 
increases in intra-abdominal pressure. [106] 


The patient has no perceptible contractions and 
needs further evaluation (EMG, MRI, neurophysio- 
logic testing) or passive contraction therapy i.e., 
functional electro stimulation. 


RECOMMENDATIONS 


1 Although the value of individual urinary 
symptoms and symptom complexes in predic- 
ting the underlying abnormality of lower uri- 
nary tract function is not high, a significant 
proportion of women with stress incontinence 
can be correctly diagnosed from basic evalua- 
tion only. Grade C 


. The frequency/volume chart or urinary diary is 
the most effective additional test for use along- 
side basic evaluation in primary or secondary 
care. Grade C 


. In assessing patients with urinary or faecal 
incontinence, cognisance should be taken of 
all aspects of pelvic floor dysfunction, i.e. uri- 
nary, bowel, prolapse, and sexual function. 
Grade D 


. In describing patients with pelvic organ prolap- 
se, one of the several systems available for 
classification and quantification of prolapse 
should be employed. Grade D 


FUTURE RESEARCH 


1. Correlation of symptoms and physical findings 
with urodynamic and colorectal investigations, 
and both basic and complex evaluations with 
treatment outcomes. 
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. The development of a clinically relevant ordi- 
nal staging that meaningfully separates signifi- 
cant from insignificant pelvic organ prolapse. 


. Impact of surgical interventions for inconti- 
nence on pelvic organ support, and for pelvic 
organ prolapse on continence mechanisms. 


I. THE MALE PATIENT 


1. CHARACTERISTICS OF MALE INCONTINENCE? 


In the male patients, lower urinary tract dysfunction, 
and obstruction from benign prostatic enlargement 
presents a multi-factorial paradigm for symptom 
aetiology. 


Lower urinary tract symptoms (LUTS) in men have 
a significant effect on quality of life (QOL), as com- 
pared with the unaffected general population. [107] 


The incidence of LUTS increases with age; both voi- 
ding and storage symptoms increase, with a more 
substantial increase in voiding symptoms in men 
compared with women after the fifth decade of life. 
[103] Furthermore, several epidemiological reports 
demonstrated that overactive bladder (OAB) syndro- 
me also increased with age in men. [108, 109] It has 
been reported higher age and higher grade of obs- 
truction in men with bladder outlet obstruction and 
idiopathic detrusor overactivity. [110] 


In the NOBLE study, a different sex-specific pattern 
emerged for OAB with or without urge incontinence. 
[109] The prevalence of OAB with urge incontinen- 
ce displays a steeper age-related increase among 
women than among men and the gender difference is 
Statistically significant. In women, OAB with urge 
incontinence increased more than nine-fold from 2.0 
% in those 18-24 years of age to 19.1% among those 
65-74 years of age. In contrast, a substantial increa- 
se in prevalence of OAB with urge incontinence 
among men did not occur until 65 years of age, rea- 
ching 8.2% for ages 65-74 years and 10.2% for those 
75 years and older. In men, OAB without urge incon- 
tinence increased approximately three-fold, from 
8.5% below 45 years of age to 21.8% after 55 years 
of age, whereas OAB without urge incontinence gra- 
dually increased in women less than 44 years of age 
and reached a plateau in women over the age of 44 
years. Prevalence ratios for OAB with urge inconti- 
nence and for OAB without incontinence were signi- 
ficantly elevated for men who self-reported with a 
history of prostate problems. 


Thus, the evaluation of men with symptoms of OAB 
syndrome depends on the identification and assess- 
ment of lower urinary tract obstruction that may be a 
cause (in part or in entirety) of the presenting symp- 
toms. 


The aetiology of obstructive symptoms may vary, 
from benign prostatic hyperplasia (BPH), urethral 
stricture, primary bladder neck dysfunction, or 
abnormal voiding dynamics of detrusor. Chronic 
prostatic pain syndromes (e.g. non-bacterial chronic 
prostatitis) and other pelvic floor dysfunctions can 
also present with a component of symptoms compa- 
tible with OAB. In younger men, primary bladder 
neck dysfunction is a common cause of LUTS, with 
or without pelvic pain. [111] Functional abnormali- 
ties of striated sphincter relaxation may also occur in 
young men. [112] The complexity of the presenting 
symptoms and the various differential diagnoses 
mandate a thorough basic assessment of the lower 
urinary tract in men to plan optimal therapeutic 
intervention. 


Another important issue in male patients is inconti- 
nence after transurethral resection of prostate 
(TURP) and radical prostatectomy. A survey in 
England of 5276 patients who had undergone TURP 
found that one-third of men (n=1759 men) who were 
continent before surgery reported some incontinence 
3 months post TURP. [113] After radical prostatecto- 
my, Donnellan et al reported that 6 % of men were 
mildly incontinent, 6 % were moderately incontinent 
and 4 % were severely incontinent at 1 year after 
surgery. [114] Carson et al. reported that incontinen- 
ce occurs in 0.5 to 1.0% of all patients undergoing 
prostatectomy for benign disease; high rates (5 to 
30%) are associated with radical prostatectomy.. 
[115]. Although prostatectomy has a clinically signi- 
ficant beneficial effect on LUTS with significantly 
improvements of AUA symptom index and flow rate, 
[116, 117] urinary leakage can have a major impact 
on QOL. Greater degrees of urine loss are correlated 
with greater bother and more significant life-style 
changes. [114] A Medicare survey by Fowler showed 
that in 1072 patients, more than half of the patients 
with urinary leakage considered it to be a medium or 
large problem. [118] In spite of these findings, many 
investigators have been encouraged by overall 
patient satisfaction with surgery and patients willin- 
gness to undergo surgery again, if faced with the 
same situation. [118] 


In the immediate postoperative period, stress and 
urge incontinence is common. This has been attribu- 
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ted to varying degree of oedema and inflammation 
present in the healing prostatic urethra. The majority 
of men achieve continence without invasive inter- 
vention following total prostatectomy. Final conti- 
nence status should be measured using self-adminis- 
trated disease specific instruments at 24 months after 


operation. ! 16 And no factors (age, severity of LUTS, 
Gleason score, bilateral nerve sparing surgery and 
estimated blood loss) were identified that predicted 
early return of continence. [114] 


Post-prostatectomy incontinence may be caused by 
sphincter malfunction and/or bladder dysfunction. 
[119, 120] In the adult male, urinary control depends 
on integrity of both the internal and external sphinc- 
ters. During TURP, the internal sphincter mechanism 
is virtually destroyed, and in some cases, the external 
sphincter is also damaged. Thus post-prostatectomy 
stress incontinence may result. 


In recent study of patients undergoing radical prosta- 
tectomy that specifically evaluated detrusor dysfunc- 
tion, [121] de novo detrusor hypo-contractility and 
impaired or poor compliance, presumed to be a 
consequence of bladder denervation, occurred in a 
limited proportion of patients (28.6% and 18.4% res- 
pectively), and this bladder dysfunction resolved in 
the majority within 8 months. Detrusor hypocontrac- 
tility and decreased bladder compliance are also pre- 
existing conditions in about 30% and 20% of 
patients. 


The conditions relate to the presence of BOO, and 
they do not appear to be influenced by prostatecto- 
my. Persistent detrusor overactivity after obstruction 
relief is probably related to concomitant sphincter 
deficiency and stress urinary incontinence, which 
increase afferent nerve activity of the proximal ure- 
thra and induce involuntary detrusor contractions. 
[122] 


Obstruction after prostatectomy, resulting from an 
anastomotic stricture or residual prostatic tissue 
(post TUR-P), may also play an important role in the 
development of post-prostatectomy incontinence. 
Obstructing stricture often causes increase in post- 
void residual urine, resulting in the urinary leakage 
and/or a weak urinary stream. It has been reported 
that the anastomotic stricture treatment rates after 
radical prostatectomy are 16% to 33%. [123, 124] 


2. GENERAL MEDICAL HISTORY 


The medical history should focus on the urinary 
tract, previous surgical and radiation therapy history, 


medical conditions and symptoms that may cause to 
bladder dysfunction or polyuria, familial history of 
prostate diseases (BPH and cancer), and a review of 
sexual and bowel habits. Urinary incontinence is rare 
in men without a history of previous trauma or pros- 
tatic or pelvic surgery; therefore, neurogenic bladder 
dysfunction must be considered in men with no his- 
tory of surgery or trauma. A critical assessment of 
current medications is recommended to exclude the 
effects of any pharmacological agents on lower uri- 
nary tract function. 


In the evaluation of the patients with post-prostatec- 
tomy incontinence, an important aspect of the histo- 
ry should be a description of the type and severity of 
incontinence and precipitating events. Severity may 
be determined by the number of episodes per day, the 
need for protection (e.g., pads, penile clamp, external 
catheter), and the impact of incontinence on activi- 
ties of daily living. Bladder diaries and pad tests can 
quantify severity. The presence of other LUTS such 
as OAB and decreased force of urinary stream 
should be determined. 


3. SYMPTOM ASSESSMENT 


Diagnostic evaluation of men with LUTS depends on 
an initial estimation of subjective bother and objecti- 
ve data on bladder emptying. Because the occurren- 
ce of LUTS does not necessarily indicate concomi- 
tant prostate enlargement and/or obstruction, specific 
modalities should be used to ascertain the potential 
for the etiologic role of these entities. A bladder diary 
may be useful in almost all male patients, especially 
in those with OAB. Bladder diary completion pro- 
vides useful evidence about the normal urinary 
habits of patient, including giving an estimate of 
bladder capacity and diurnal and nocturnal frequen- 
cy, urgency and incontinence. The data obtained 
from the frequency-volume chart provides a strong 
correlation with cystometric capacities and is reaso- 
nably immune to the effect of detrusor instability in 
men with LUTS. [125] 


In men, the American Urological Association symp- 
tom score for BPH (AUA-7) is most commonly used 
in North America for assessment of subjective symp- 
toms. However, equally reproducible data can be 
obtained from the International Prostate Symptom 
Score (IPSS), International Continence Society 
(ICS)-BPH, and Danish Prostate Symptom Score 
(DAN-PSS-1) scales.? Among LUTS, urgency, noc- 
turia, and hesitancy are most bothersome, whereas 
weak stream, urgency, and frequency are the most 
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prevalent in pooled populations being evaluated for 
BPH. [126] Post-micturition dribbling is often pro- 
voked by an obstructing disease such as BPH or ure- 
thral stricture but can also be a symptom of a urethral 
diverticulum. Post-void residual urine volume and 
careful palpation of the genitalia are recommended 
to be performed in these patients. 


To determine the cause of post-prostatectomy incon- 
tinence, many studies have stressed the lack of relia- 
bility of symptoms and emphasized the important 
role of urodynamic testing. [127, 128] Nevertheless, 
valuable information can be gained from a careful 
history with regard to incontinence, especially when 
related to sphincter dysfunction. The symptom of 
stress incontinence is highly predictive of the pre- 
sence of sphincter dysfunction. Chao and Mayo 
found that 67 of 71 men with post-prostatectomy 
incontinence secondary to sphincteric dysfunction 
complained of the symptom of stress incontinence. 
[129] Similarly, Ficazzola and Nitti found 95% posi- 
tive predictive value and a 100% negative predictive 
value for symptom of stress incontinence. [119] Urge 
incontinence as a predictor of bladder dysfunction 
dose not seem to be as valuable, and the presence of 
bladder dysfunction cannot be determined accurately 
without urodynamic testing. [119, 129] 


4. PHYSICAL EXAMINATION 


The assessment and treatment algorithm focuses on 
the abdominal examination, digital rectal examina- 
tion (DRE) and neurological testing of the perineum 
and lower extremities. In a patient suspected of neu- 
rogenic bladder, evaluation of perineal sensation and 
lower extremity neuromuscular function, and anal 
tone is important. A focused neurogenic examination 
should also assess the patient’s general mental status 
and ambulatory status. The examination should also 
include external genitalia, location of the urethral 
meatus, retractability of the foreskin and evidence of 
congenital malformation. Abdominal palpation 
should be performed to evaluate bladder distension, 
especially in elderly incontinent men, who may have 
overflow leakage due to obstruction. In patients sus- 
pected of decreased bladder emptying or urinary 
retention, a post-void residual volume (PVR) should 
be measured. Patients with incontinence should be 
asked to cough and to perform a Valsalva manoeuvre 
so that the presence of stress incontinence can be 
ascertained. 


DRE should include palpation of the prostate to 
assess size, symmetry and consistency of the gland 


and its relation to the pelvic sidewall and the rectum. 
The locally advanced prostatic cancer can also pro- 
duce OAB-like symptoms. DRE may exclude advan- 
ced prostatic cancer. DRE trends to underestimate 
the true prostatic size: if the prostate feels large by 
DRE, it usually also is found to be enlarged by ultra- 
sound or other measurement technique. [130, 131] It 
has been reported that men with BPH with idiopathic 
detrusor overactivity showed significant higher inci- 
dence (54%) of intravesical protrusion of the prosta- 
te. [132] This finding suggests that intravesical pro- 
trusion may in some way increase afferent impulses 
from the prostate and alter the stability status of the 
bladder. 


Incontinence combined with evacuation problems in 
a man often requires further investigation including 
urodynamics. 


5. URINALYSIS AND URINE CYTOLOGY 


Bladder cancer, carcinoma in situ of the bladder, uri- 
nary tract infections, urethral strictures, and bladder 
stones can cause OAB-like symptoms in aged men. 
Although haematuria or pyuria is not universally pre- 
sent in those conditions, urinalysis is important for 
tule out these diseases. A substantial proportion of 
older patients with chronic OAB-like symptoms 
have significant bacteriuria, sometimes accompanied 
by pyuria. In men, recent urinary tract infections 
were associated with OAB without urge incontinen- 
ce (prevalence ration=2.9; 95% CI: 1.6-5.0) [109] 
Urine cytology is also recommended to male patients 
with haematuria and a predominance of storage 
symptoms, especially with history of smoking or 
other factors, to aid in the diagnosis of bladder carci- 
noma in situ and bladder cancer. 


6. MEASUREMENT OF THE SERUM PROSTATE- 
SPECIFIC ANTIGEN (PSA) 


Because prostatic cancer is one of the potential 
causes of LUTS or OAB in men, PSA (together with 
DRE) is a relatively sensitive way to exclude prosta- 
tic cancer as a diagnosis. [133, 134] 


However, it is important to understand that about 
25% of men with BPH have a serum PSA greater 
than 4 ng/ml. Because of the overlap between serum 
PSA values in men with BPH and those with clini- 
cally localized prostate cancer, other parameters 
(PSA velocity, free/total PSA ratio, complexed PSA 
and PSA density) will assist diagnostic specificity. 
[135, 136] However, in most patients, a normal DRE 
may be sufficient to exclude locally advanced cancer 
as a cause of LUTS or OAB. 
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7. MEASUREMENT OF PVR 


PVR measurement is an especially recommended 
test in men with symptoms suggestive of bladder 
outlet obstruction (BOO). A PVR measurement 
should be accomplished within a few minutes of voi- 
ding either by catheterization or by ultrasound. 
Review of the literature fails to show a specific 
maximum PVR this is considered normal, nor is 
there any documentation of the minimal PVR that is 
considered abnormal. The AHCPR guidelines state 
that, in general, a PVR less than 50ml is considered 
adequate bladder emptying and over 200m! is consi- 
dered inadequate emptying. Since PVR may vary, 
one measurement of PVR may not be sufficient. [15] 


It has been reported that the role of IPSS score in the 
assessment of BOO is questionable, and that the 
grade of obstruction is more related to prostate volu- 
me, PVR, and Qmax. [137] It is now well demons- 
trated that moderate-to-severe LUTS in men can 
result in urinary retention. The incidence of retention 
in men with untreated LUTS in community-based 
trials is 6.8 per 1000 during longitudinal follow-up 
of 4 years. [138] If only patients with moderate-to- 
severe symptoms are considered, the rate of retention 
increases to 25 per 1000. [139] Moreover, in consi- 
dering men with weak urine flow, symptoms, and 
increased age, without urodynamic evaluation, other 
parameters become independently predictive of the 
development of acute urinary retention. In a meta- 
analysis of predictors of retention in pooled groups 
of placebo patients from clinical trials of men with 
LUTS undergoing active interventions (4300 
patients), Roehrborn et al. found prostate-specific 
antigen and prostate volume to be strong indepen- 
dent predictors of urinary retention in men followed 
up longitudinally in clinical trials. [131, 140] There- 
fore, on the basis of these trials, untreated LUTS may 
place the male patient at risk for potential clinical 
deterioration. Thus, periodical measurements of 
PVR are recommended in such patients. 


RECOMMENDATIONS 


1. Male patients differ from female patients in the 
presentation of LUTS. The incidence of OAB 
wet is lower until the 7th decade. (Grade C) 


. Stress urinary incontinence is primarily asso- 
ciated with surgery of the prostate in male 
patients. (Grade B) 

. Disorders of bladder emptying from benign 
prostatic enlargement should be considered 
before treating male patients for OAB symp- 
toms. (Grade C) 


FUTURE RESEARCH 


1. Development of simple, non-invasive, cost- 
effective methods to determine the contribu- 
tion of bladder storage and bladder emptying 
abnormalities in male patients. 


2. Research into the relative contributions of idio- 
pathic OAB, neurogenic OAB, and OAB 
symptoms secondary to bladder outlet obstruc- 
tion to the symptomatic presentation in male 
patients. 


IV. THE GERIATRIC PATIENT 


The highest prevalence of incontinence in adults 
occurs in the elderly, but fewer than half of patients 
mention their incontinence to a health care provider. 
[141, 142] The psychosocial burden of incontinence 
is significant and the sequelae insidious. At first, 
believing that incontinence is a normal aging change, 
older individuals often wear pads and continue social 
activities. With time, incontinence causes older per- 
sons to leave their homes less and less frequently, 
and the decrease in physical activity causes decondi- 
tioning. Ultimately, the ensuing frailty increases the 
incidence of falls and depression, increasing morbi- 
dity and mortality. 


Since incontinence is so under-reported, an impor- 
tant step in the evaluation of incontinence in the 
older person is to ask about bladder and bowel 
control in the review of systems. With urinary incon- 
tinence prevalence in population-based studies 35% 
of older women and 11-22% of older men, [143-145] 
and anal incontinence prevalence of 12%, [146] this 
is well justified for all older adults. As in younger 
adults, the basic evaluation of incontinence in older 
adults includes history, physical examination, urina- 
lysis and post-void residual volume determination. 
[42, 147] In nursing home residents, the urinalysis 
may be reserved for patients with new or worsened 
incontinence and the post-void residual limited to 
women with diabetes or neurological disorders and 
to men. [148] 


1. HISTORY 


Incontinence in the older person is often due to an 
interaction of urinary tract pathology, pelvic floor 
and sphincter weakness, co-morbidities, and medica- 
tions in the setting of age-related changes in the 
lower urinary tract. [149] Treating multiple contribu- 
ting factors is more likely to result in improvement in 
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incontinence than treating a single presumed cause. 
Components pertaining to the assessment of multi- 
factorial causes of incontinence are well described in 
Chapter 10D, Urinary Incontinence and Bladder 
Dysfunction in Older Persons, Section V. Asking 
patients to bring in all of their medications, both 
prescription and over-the-counter, can often identify 
anticholinergic agents, alpha agonists and blockers, 
diuretics, caffeine, sedatives, antipsychotics, anti- 
spasmodics, and opiates, all of which can impact 
bladder function. [149] Enquiries about dietary 
habits, particularly caffeine intake, may provide an 
additional therapeutic approach. [150, 151] 


The social history is particularly important in older 
individuals. Information related to financial concerns 
and insurance status, environmental safety, current 
social support including transportation, and available 
social resources can be particularly relevant to eva- 
luation and treatment of incontinence. An experien- 
ced nurse or social worker can obtain this history. 
Assessment in the home by a nurse or occupational 
therapist can provide valuable information about dis- 
tance to the bathroom, width of the bathroom door to 
allow use of walking aids or wheelchairs, height of 
the toilet, presence of grab bars, night-time lighting 
on the route to the bathroom, and need for assistive 
devices. 


Sensory impairment is extremely common in the 
elderly. [152] For patients with hearing impairment, 
the health care provider should face the patient befo- 
re speaking, and speak plainly and slightly more 
slowly if necessary. Speaking loudly tends to distort 
the sound and decrease speech comprehension, par- 
ticularly for patients with hearing aids. An inexpen- 
sive amplification device with lightweight head- 
phones can be very helpful in any practice evaluating 
older adults. Persons with hearing impairment may 
be thought to be demented if the examiner does not 
make appropriate accommodations during the inter- 
view. 


Cognitively impaired patients can present a special 
challenge to obtaining an accurate history. With the 
patient’s permission, a caregiver sitting in during the 
interview can be invaluable to supplement the histo- 
ry. Also, reducing caregiver burden may be the pri- 
mary treatment goal in cases of more advanced 
dementia. Cognitively intact patients should be inter- 
viewed alone unless they request to have a relative or 
caregiver present. 


2. PHYSICAL EXAMINATION 


In addition to the physical examinations described in 


previous sections for men and women, older patients 
often require a few extra assessments. Orthostatic 
blood pressure drop is common in the elderly, affec- 
ting about 18% in one study, and is associated with 
dizziness and falls, both of which can impair toile- 


ting.5 3 Especially if alpha blockers or anticholiner- 
gic medications are anticipated, sitting and standing 
blood pressures are recommended. 


An assessment of volume status can provide another 
basis for treatment options. Oedema is often mobili- 
zed at night when the person is supine contributing to 
nocturia and night time urge accidents. If the older 
person has lower extremity oedema, other signs of 
congestive heart failure should be checked, such as 
jugular venous distension, increased respiratory rate, 
inspiratory crackles or S3 gallop. More commonly 
the older person has venous insufficiency that could 
be managed with daytime compression hose, mid- 
afternoon elevation of the legs for 30 minutes, 
although clinical trial data is lacking to validate these 
recommendations. Another common cause of oede- 
ma is as a side effect from a medication such as a 
NSAID or a dihydropyridine calcium channel bloc- 
ker that could be discontinued or changed to another 
medication. 


Many older persons are surprisingly adept at hiding 
dementia during a routine interview. A brief mental sta- 
tus assessment such as the Mini-Cog can uncover 
cognitive impairment. [154] The Mini-Cog combines 
an un-cued 3-item recall with a clock-drawing test, can 
be administered in about 3 minutes, requires no special 
equipment and is relatively uninfluenced by level of 
education or language variations (see Figure 2). 


Figure 2 : Mini-Cog Assessment Instrument.[154] 


1. Instruct patient to remember 3 unrelated words and then 
to repeat the words — e.g. apple, penny, table. 


. Instruct the patient to draw the face of a clock, either on 
a blank sheet of paper, or on a sheet with a circle already 
drawn on the page. After the patient puts the numbers on 
the clock face, ask them to draw the hands of the clock at 
a specific time, e.g. 11:20. (Correct clock includes all 
numbers present in correct sequence a position, hands 
displaying the requested time). 


3. Ask the patient to repeat the 3 previously presented words. 


Interpretation: 


Negative screen for dementia if all 3 items recalled after dra- 
wing clock or if 1-2 items recalled and clock correct. Positi- 
ve screen if no items recalled or if 1-2 items recalled and 
clock is incorrect. 
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Mobility assessment is an important part of the eva- 
luation of the older person. Restricted mobility can 
interfere with toileting and impact on continence. 
Causes of mobility impairment are common and 
include fear of falling, orthostatic hypotension or 
other causes of dizziness, physical deconditioning, 
and painful lower extremity conditions such as 
osteoarthritis. A simple timed “get-up-and-go test” can 
be done at the time of vital signs. [155] The patient is 
asked to get up from a chair, walk 3 meters briskly 
with usual ambulation aids if any, turn, walk back to 
the chair, and sit down. If the older person cannot 
complete the task in 15 seconds, a geriatric assessment 
and/or physical therapy referral is indicated. 


RECOMMENDATIONS 


1. There are unique barriers to reporting, diagno- 
sis, and treatment in the geriatric population. 
(Level C) 


. Incontinence in the older person is often due to 
an interaction of urinary tract pathology, pelvic 
floor and sphincter weakness, co-morbidities, 
and medications in the setting of age-related 
changes in the lower urinary tract (Level C) 


. Treating multiple contributing factors is more 
likely to result in improvement in incontinence 
than treating a single presumed cause. (Level 
D) 


AREAS FOR FUTURE RESEARCH 


1. Numerous non-urologic contributors to urina- 
ry incontinence impact the geriatric popula- 
tion, therefore, research to establish the preva- 
lence of each contributing factor, the impact 
on the condition of UI, and the effect of trea- 
ting the contributing factor is recommended. 


. Numerous urologic, gynecologic, and conser- 
vative measures have been shown to impact 
therapy in the geriatric population, therefore, 
research to establish the impact of individual 
and combined therapies and their uniqe impact 
on this population is recommended. 


V. THE PAEDIATRIC PATIENT 


Urinary incontinence in children may be the result of 
congenital urological and or neurological abnormali- 
ties. [156] Incontinence in the post toilet training 
period may be related to an acquired or learned beha- 


viour. Our aim in this section is to present an initial 
physical evaluation which should be carried out in all 
the children who suffer from this disorder. 


1. PHYSICAL EXAMINATION 
a) General examination 


A focused physical examination should be perfor- 
med in order to demonstrate urinary incontinence, 
detect any urologic problem, and detect any neurolo- 
gical abnormalities that contribute to urinary inconti- 
nence; this must be done in a systematic fashion. 
[156] Abdominal examination is performed to assess 
obesity, surgical scars or abdominal or inguinal her- 
niae and skin lesions that are known to be associated 
with neurological diseases such as neurofibromato- 
sis. Examination should seek to palpate the kidneys, 
and exclude a suprapubic mass or bladder distension 
and the ability to provoke bladder emptying, either 
by gentle bladder massage, or by suprapubic com- 
pression. 


Examination of the trunk should include the back 
and the spine, searching any skin lesion that eviden- 
ce of skeletal deformities, scars from trauma, or from 
previous surgery, or for the presence of a subcuta- 
neous fatty mass, cutaneous vascular malformation, 
tuft of hair, skin dimple, hyperpigmented area, and 
haemangioma or sinus tract on the lower back. Any 
of these may indicate an occult spinal dysraphism, 
warranting further neurological evaluation. A low, 
short gluteal cleft and flattened buttocks may indica- 
te sacral agenesis, and are particularly important to 
exclude in children born to insulin-dependent diabe- 
tic mothers. Palpation of the coccyx or a lateral film 
of the lower spine may confirm sacral absence. 


Whilst the history will provide some insight into the 
cause of the incontinence, the focused pelvic exami- 
nation provides objective evidence that may support 
the working diagnosis or suggest an alternative dif- 
ferential diagnosis. For example, a history of conti- 
nuous incontinence could be related to a bladder 
neck problem in a neuropathic child, it could be 
overflow leakage from a distended bladder, or a fis- 
tula. 


b) Examination of external genetalia. 


The genital examination may be performed with the 
patient prone, and when appropriate in the lithotomy 
position. The labia majora and minora, introitus and 
perineum are examined looking for abnormalities 


507 


such as: bifid clitoris and adherence of the labia- 
minora; post-micturition incontinence without night- 
time wetting is pathognomonic of this latter condi- 
tion. When the labia minora are widely separated in 
the inferior part or when the anus is displaced in the 
posterior position it may indicate a weakened and 
denervated perineal body. If the urethra and the vagi- 
na point to form a single channel proximally the enti- 
re mechanism may be affected, whereas a distal com- 
munication to may lead to post-void dribbling as the 
vagina empties after normal micturition. It is impor- 
tant to bear in mind that urogenital sinus abnormali- 
ties usually associated with congenital adrenal 
hyperplasia and evidence of masculinazation in the 
female child should be sought. 


Another cause of incontinence is the ectopic ureter. 
The most common site in girls is the posterior wall 
of the urethra followed by vaginal vestibule, uterus 
and cervix. In boys careful examination of the penis 
must be undertaken, including retraction of the fores- 
kin and examination of the urethral opening, to 
exclude meatal stenosis, hypospadias, epispadias, or 
duplication of the urethra. 


A rectal examination is performed to evaluate faecal 
impaction, rectal masses, and the external anal 
sphincter. The latter has been seen as a surrogate for 
all perineal striated muscles and hence it may be 
used to predict urethral sphincter function (vide 
infra). The examiner may evaluate motor innervation 
by asking the child to voluntary contract and relax 
the anal sphincter against the examiner’s finger. 
Since the abdominal straining may mimic sphincter 
contraction, it is useful if the observer rests the other 
hand on the child’s abdomen during the assessment. 


RECOMMENDATIONS 


1. The initial assessment in children should 
include and consider unique congenital anato- 
mic abnormalities, behavioural and develop- 
mental issues, and variations in conservative, 
pharmacological and surgical interventions. 
(Grade D) 


FUTURE RESEARCH 


1. Further research is required to evaluate the 
cause and effect relationship of voiding dys- 
function and urinary tract infection in this 
patient group. 


VI. THE NEUROLOGICAL PATIENT 


PHYSICAL EXAMINATION 


The initial assessment of the neurologic patient is 
reviewed in Chapter X. The basic neurological exa- 
mination for the patient with urinary incontinence is 
presented and the reader is referred to the recom- 
mendations of the committee on the Neurogenic 
patient. 


The neurological examination is divided into four 
parts: mental status, sensory function, motor func- 
tion, and deep tendon reflexes. 


a) Mental Status is evaluated by observing the level 
of consciousness, orientation, speech pattern, memo- 
ry, comprehension attention deficit and activity 
behaviour. A bladder disorder may be associated 
with impairment of mental status resulting from stro- 
ke, brain tumour, degenerative neurological diseases, 
acute or chronic infection of central nervous system 
and attention- deficit hyperactivity disorder 
(ADHD). Toileting problems are common in the 
ADHDcondition, and recent studies documenting 
that 20% to 25 % of children with ADHD will have 
coexisting urinary incontinence. [157-159] The 
importance of orientation and cognitive function in 
toileting behaviour for older adults has been discus- 
sed (vide supra). 


b) Sensory Function Evaluation. 


This should test specific dermatomes for position, 
vibration, pinprick, light touch, and temperature sen- 
sation. The most important sensory dermatomes are: 
T4-T5 (nipples), T10 (umbilicus), L1 (base of penis, 
upper scrotum), L1-L2 ( mid-scrotum , labia-mino- 
ra), L3 ( front of knee), S1 (sole and lateral area of 
the foot), S1- S3 (perineum and circum-anal skin ), 
and S2-S4 (sacral nerve roots innervate both the 
external urethral and the anal sphincter). Furthermo- 
re, the sensory examination should include testing of 
the following cutaneous sacral reflexes. 


The_ano-cutaneous reflex (ACR) (S2-S5) which is 
stimulated by light stroking of the mucocutaneous 
junction of the circum-anal skin can cause a visible 
contraction of the anal sphincter. Absence of this 
reflex is suggestive of sacral nerve diseases and 
among children with myelomeningocoele, those with 
a negative ACR always have some degree of sphinc- 
teric incompetence, but this is not so in the majority 
of those with a positive reflex. [160, 161] 
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Sphincter tone and voluntary contraction. The pre- 
sence of voluntary contraction indicates normal pel- 
vic floor innervation and the conus medullaris. If 
there is an absence or decrease of the anal sphincter 
tone and voluntary anal contraction there could be 
indication of sacral or peripheral lesion and absent 
canal activity. Good anal sphincter tone in the absen- 
ce of voluntary anal contraction suggests a supra 
sacral lesion. 


Bulbocavernosus reflex (BCR) - a local sacral spinal 
cord reflex arc reflecting activity in S2-S4. It is eli- 
cited by squeezing the glans penis or clitoris, and 
results in a reflex contraction of the external anal 
sphincter. Absence of the BCR may indicate sacral 
nerve damage, and is seen in children with a com- 
plete lower motor neuron lesion. [161, 162] 


c) Motor Function - is assessed by examination of 
coordination, facial symmetry, paresis, plegias, tre- 
mor, mobility state (cane ,walker, wheelchair) 
muscle bulk. Important muscles to remember are the 
tibialis anterior (L 4-L5), and the toe extensor (L4- 
S1). These muscles may be tested by dorsiflexion, 
plantar flexion and toe extension. 


4. DEEP TENDON REFLEXES reflect the integrity of 
upper motor neuron (UMN) and lower motor neuron 
(LMN) function. UMN lesions are usually associated 
with detrusor overactivity, whereas LMN damage 
may result in an acontractile bladder. Hyperactive 
and hypoactive deep tendon reflexes hypoactive 
deep tendon reflexes are suggestive of UMN and 
LMN function respectively. The physician usually 
evaluates the quadriceps (L3-L4) and Achilles’ ten- 
don (L5-S2) deep tendon reflexes. Complete spinal 
cord lesions above the conus medullaris (UMN/ 
Supra sacral/ Supra-segmental) may have hyperacti- 
ve deep tendon reflexes, skeletal spasticity, a patho- 
logic toe sign (Babinski ), ankle clonus, and absent 
skin sensation below the level of the lesion. Comple- 
te spinal cord lesions at or below the level the conus 
medullaris (LMN /Sacral/ segmental ) may present 
absent deep tendon reflexes, areflexic bladder, skele- 
tal flaccidity, absent Babinski’s sign, absent ankle 
clonus, and absent skin sensation below the level of 
the lesion. [161, 162] 


Further evaluation such as vaginoscopy, cystoscopy, 
intravenous pyelography, retrograde pyelography, 
voiding urethrocystography, and urodynamic tests 
should be considered on the basis of the findings of 
the initial evaluations detailed above. [163] 


VII. FAECAL INCONTINENCE 
ASSESSMENT 


Basic assessment of faecal incontinence focuses on 
determining: 


1. Type of incontinence 
2. Functional limitations resulting from incontinence 


3. Cause(s) of incontinence 


1. HISTORY 


In taking a history, the necessary first step is to deter- 
mine the nature of the incontinence being experien- 
ced by the patient. True faecal incontinence must be 
differentiated from conditions that cause seepage 
such as external haemorrhoids, fistulas, low rectal or 
anal tumours, and poor perineal hygiene. Diagnostic 
administration of an enema may be useful in this res- 
pect; retention of the enema suggests that the patient 
does not have clinically significant faecal inconti- 
nence. This serves to both clarify the patient’s histo- 
ry, but also begins to suggest the anatomical deficit 
causing the incontinence (see below) (Table 2). 


Table 2. Potential data recorded on a bowel symptom ques- 
tionnaire Chief complaint 


Bowel pattern Sensation of the urge to defaecate, 


number of movements per day, 
consistency: loose, soft, hard, hard 
pellets, faecal urgency or ability to 
defer defaecation , evacuation pattern: 
straining, anal or vaginal digitation 


Continence of flatus 

Presence of passive soiling 

Pain, tenesmus, etc. 

Presence of blood or mucus 

Sensations of incomplete emptying, or prolapse 
Quantification of pad or incontinence pant use 

Fluid intake 

Toileting access 

Past medical/surgical/obstetric history, co-morbid conditions 
Medications 


Associated risk factors such as diet, smoking, and body 
weight 


Associated symptoms of bladder control 
Skin problems due to local irritation 


Quality of life assessment 


*Adapted from: Norton & Chelvanayagam. [182] 
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a) Type of incontinence 


e Flatus incontinence — incontinence of flatus due 


to inability to differentiate gas from solid or liquid 


Passive leakage — involuntary soiling of liquid or 
solid stool without patient awareness 


Urge incontinence — inability to defer defaecation 
once the urge is perceived, for long enough to find 
a toilet 


The first two forms are primarily related to internal 
anal sphincter dysfunction, the latter form due to 


external anal sphincter dysfunction. (Grade B) 164 
Soiling after defaecation is typically related to either 
a defect in the internal sphincter or poor “snapping 
shut” of the external sphincter after voiding. (Grade 
C) [165] It is also important to determine if the 
incontinence is for solid or only liquid stool; if for 
liquid stool, the possibility of a colonic cause of diar- 
rhoea needs to be considered. (Grade B) [166] 


b) Functional status 


After confirming the nature of incontinence, assess- 
ment of the it is necessary to determine the impact of 
the condition on a patient’s lifestyle and quality of 
life. This assessment offers the opportunity to both 
empathise with the patient and to understand the per- 
tinent emotional and social factors in the manifesta- 
tion of symptoms. The history should include: 


e Need to wear tissues or pads in underwear — indi- 


cation of severity. (Grade B) [167-169] 


Degree of soiling of tissues, pads or underwear. 
(Grade C) [167-169] 


Duration, frequency and timing of incontinence 
episodes — indication of severity. (Grade C) [Sof- 
fer, 2000 #214;Cooper, 2000 #213 


Ability to wear clothing of choice, eat food of choi- 
ce, participate in work and social activity. (Grade C) 
[167-140] 


Severity of faecal incontinence can be classified as: 


° minor - if faecal seepage occurs less than once a 


month, 


moderate - if there is incontinence to solids more 
than once a month or liquids more than once a 
week, and 


severe - if there is loss of control of solids several 
times a week or liquids on a daily basis. 


An alternative classification grades continence as 
follows: 


Grade 1: Complete 
Grade 2: Incontinence of flatus 
Grade 3: Incontinence of flatus and liquid stools 


Grade4: Incontinence of flatus, liquid stools, and 
solid stools. 


c) Aetiology 


A careful, thorough history and full physical exami- 
nation are essential and will identify the majority of 
causes of faecal incontinence. The history should 
include: 


e Dietary history — in particular excess ingestion of 


sorbitol and caffeine. (Grade C) [171] 


Medical history — particularly anti-anginals, anti- 
hypertensives which may reduce sphincter tone, 
and ferrous sulphate or antacids which may pro- 
voke diarrhoea. (Grade C) [168] 


Presence of benign anal disease — haemorrhoids, 
fistula, anal warts. (Grade B) [172] 


History of chronic straining — suggestive of rectal 
mucosal prolapse, an important cause of internal 
anal sphincter and dysfunction. (Grade B) [173] 


Obstetric history — particularly with regard to: 
(Grade B) [174, 175] 


- number of vaginal deliveries 


need for forceps or Ventouse 


birth weights 


duration of second stage(s) 


episiotomy 


Perianal surgery history — particularly: (Grade B) 
[176] 


Anal fissure surgery (sphincterotomy or anal stret- 
ch) 


Fistula surgery 
Low colonic resection surgery 


History of pelvic radiation — risk of radiation 
proctitis (causing heightened rectal contractions) 
and internal anal sphincter radiation damage 
(Grade B) [177] 


2. EXAMINATION 


Examination is focussed towards the detection of 
evidence of incontinence and identifying the cause of 
incontinence. 
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a) Evidence of incontinence 


Physical examination should include inspection of 
underclothing for soiling and staining by stool, pus, 
or mucus. Perianal skin should be examined for irri- 
tation and excoriation due to over-zealous hygiene. 
Perianal inspection should include attempts to iden- 
tify: (Grade B) [169, 178, 179] 


e Perianal excoriation or erythema — suggestive of 
chronic passive soiling 


e A patulous anus or one which gapes on gentle 
traction of the anal verge 


e A “keyhole” deformity of the anal canal — sugges- 
ting a persisting sphincter defect 


b) Cause of incontinence 


Inspection may reveal scars from previous episioto- 
mies or obstetric tears. Abnormalities at the anal 
verge from previous surgery or a gaping anus sug- 
gestive of marked loss of function may be present. 
Perianal inspection should identify: (Grade C) [169, 
178, 179] 


e Scars from previous surgery 


e Perianal disease — prolapsing haemorrhoids, fistu- 


la, anal warts 


Absence of perineal body — suggestive of obstetric 
trauma; at its worst this may manifest as a cloacal 
deformity 


Inspection for sphincter asymmetry whilst patient 
contracts sphincter — suggestive of regional 
sphincter defect 


Function of the puborectalis muscle (palpable at 
the anorectal junction) is assessed by asking the 
patient to squeeze the sphincter at which time the 
puborectalis should push the examiner’s finger 
anteriorly. 


Digital examination should identify: (Grade C) [164, 
178, 179] 


e Rectal content — if faecal impaction is present this 
could explain incontinence 


e° Resting tone — indicative of internal anal sphincter 
function 


Voluntary and involuntary squeeze pressure — 
indicative of external anal sphincter function and 
potential function, respectively. The latter is elici- 
ted most commonly by asking the patient to cough 
while assessing sphincter tone — a cough causes a 
near-maximal eternal sphincter contraction (ana- 


logous to the guarding reflex in the bladder) 


e Regional sphincter defects — detected as asymme- 
try 


e A thickened sphincter — suggestive of chronic 
straining and occult rectal mucosal prolapse) 


If suggested by earlier findings (history of straining, 
thickened sphincter), the patient should be asked to 
sit on a commode and attempt voiding — the per- 
ineum should then be inspected for evidence of a rec- 
tal mucosal or full thickness prolapse (Grade C) 
[173] 


Proctoscopy or rectosigmoidoscopy with a rigid ins- 
trument is a bedside test of value in excluding poten- 
tially treatable causes of faecal incontinence: 


° Anal tumours or polyps 
e Low rectal cancers or adenoma (Grade B) [180] 


Solitary rectal ulcer syndrome — a functional disorder 
of evacuation, in which repeated straining at stool 
and rectal self-digitation results in an ulcerated area 
of the anterior rectal wall (Grade C) [181] 


Physiological and complimentary radiological tests 
are used to confirm clinical suspicions and provide 
objective data on the function of the anorectum. Pel- 
vic floor dysfunction is a complex problem and mul- 
tiple tests may be needed (Table 3). 


3. FUTURE RESEARCH 


e Development and validation of a digital (finger) 
instrument to assess anal sphincter function (ana- 
logous to the instrument in existence for urologi- 
cal assessment of pelvic floor musculature). 


e Understanding the psychological and social fac- 
tors around the time of presentation to specialist / 
GP with faecal incontinence; there is often a long 
delay between symptom onset and presentation, 
which is likely to reflect environmental rather 
than physical factors. 


e Combined urinary and faecal incontinence — phy- 
sical and environmental differences with those 
patients presenting with isolated urinary or faecal 
incontinence. 
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Table 3. Tests of anorectal function for the patient with 
Jaecal incontinence 

A. Initial Evaluation 

1. History of symptoms to include psychosocial history 


2. Examination to include visual and digital exam (inclu- 
ding while straining on the toilet) 


B. Prior to Surgical 1. Anorectal manometry to include 
Intervention compliance (P/V relationship) 


2. Ultrasound of the anal canal 

3. Visualise the colon (proctosigmoidoscopy, colonoscopy) 
4. Abdominal X-ray 

C. Optional 

1. Pudendal nerve terminal motor latency 
2. Electromyography 

D. Research 

1. Barostat 

2. MRI 

3. Vector manometry 

E. Levels of Evidence for: 

Anorectal Manometry 2 - for accuracy; 3 - for outcomes 


Ultrasound 2 - for accuracy; 3 - for outcomes 


PNTML 3 


VII. OVERALL 
RECOMMENDATIONS 


° URINARY INCONTINENCE 


1. Whilst suggestive of LUTD, LUTS cannot be 
used to make a definitive diagnosis; they may 
also indicate pathologies other than LUTD. 
Grade D 


Signs suggestive of LUTD are observed by the 
physician including simple means to verify 
symptoms and quantify them. Grade D 


. Urinary or faecal incontinence should be further 
described by specifying relevant factors such as 
type, frequency, severity, precipitating factors, 
social impact, effect on hygiene and quality of 
life, the measures used to contain the leakage and 
whether or not the individual seeks or desires 
help. Grade D 


10. 


11. 


12. 


13. 


14. 


Urinary retention may be a cause of LUTS asso- 
ciated with decreased urinary storage, and the 
decision to perform a PVR in sub-groups of 
patients should be based on pathophysiology and 
in individuals is based on symptoms. Grade D 


A PVR should be performed in patients where 
decreased bladder emptying is suspected, espe- 
cially if treatments that decrease bladder contrac- 
tility or increase outlet resistance are being consi- 
dered. Grade D 


It is considered standard to perform a urinalysis 
either by using a dipstick test or examining the 
spun sediment. Grade D 


If a dipstick test is used, it is recommended that a 
“multiproperty” strip that includes fields for hae- 
maturia, glucose, leukocyte esterase and nitrite 
tests be chosen. Grade D 


Additional tests available on urine dipstick strips, 
such a protein, bilirubin, ketones and pH, may be 
helpful in the broader medical management of 
patients. However, they are not essential in the 
context of evaluation of the patient with urinary 
incontinence or lower urinary tract symptoms. 
Grade D 


Although the value of individual urinary symp- 
toms and symptom complexes in predicting the 
underlying abnormality of lower urinary tract 
function is not high, a significant proportion of 
women with stress incontinence can be correctly 
diagnosed from basic evaluation only. Grade C 


The frequency/volume chart or urinary diary is 
the most effective additional test for use alongsi- 


de basic evaluation in primary or secondary care. 


Grade C 


In assessing patients with urinary or faecal 
incontinence, cognisance should be taken of all 
aspects of pelvic floor dysfunction, i.e. urinary, 
bowel, prolapse, and sexual function. Grade D 


In describing patients with pelvic organ prolap- 
se, one of the several systems available for clas- 
sification and quantification of prolapse should 
be employed. Grade D 


Male patients differ from female patients in the 
presentation of LUTS. The incidence of OAB 
wet is lower until the 7th decade. Grade C 


Stress urinary incontinence is primarily associa- 
ted with surgery of the prostate in male patients. 
Grade B 
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15. Disorders of bladder emptying from benign 


prostatic enlargement should be considered 
before treating male patients for OAB symp- 
toms. Grade C 


° FECAL INCONTINENCE 


16. Basic assessment of fecal incontinence focuses 


on determining the type, the functional limita- 
tions and the causes. Grade C. 
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BACKGROUND 


Symptoms of incontinence are common, particularly 
amongst older people, and, at any age, incontinence 
can have a severe impact on the quality of life of 
some individuals. A number of treatments for incon- 
tinence are available, most of which aim to reduce 
the occurrence of incontinent episodes or to limit the 
impact of the disorder on everyday life. In research 
and clinical practice it is essential that the symptoms 
and impact of incontinence can be properly assessed 
and recorded. Symptoms of incontinence and their 
impact on patients’ quality of life can be assessed in 
a number of ways, but the only valid way of measu- 
ring the patient’s perspective of their predicament is 
through the use of psychometrically robust self-com- 
pletion questionnaires. 


In the reports from the First and Second International 
Consultations on Incontinence, the impact of incon- 
tinence on quality of life and methods of measuring 
these factors were described, and a number of ques- 
tionnaires with acceptable levels of psychometric 
testing were recommended for use in research and 
clinical practice. [1] [2] This chapter will summarise 
the major findings from those reviews, extend these 
with an up-dated systematic review of the literature, 
and provide new recommendations for question- 
naires developed for use in clinical practice and 
research. 


In addition, the ICIQ modular questionnaires (sup- 
ported by the International Consultation) are presen- 
ted in detail and their use evaluated. 
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LITERATURE SEARCHING 
STRATEGY 


A number of different electronic databases were 
searched, limited to adults over the age of 18 years 
and human studies from January 2001 to June 2004, 
including Pub-Med, Medline, PsychInfo, the LOCA- 
TORplus database for books, serial titles and audio- 
visuals, the Cochrane Library for randomised 
controlled trials, and the NLM Gateway database. 
The following keywords were used separately and/or 
in combination: “urinary incontinence’, “incontinen- 
ce”, “questionnaire”, “epidemiology”, “prostate”, 
“prolapse”, “fecal”, “faecal”, “bowel”, “anal” and 
“quality of life’, “sexual” and “health utilities”. 
Questionnaires identified in previous ICI reports 
were also searched in PubMed and Medline. A syste- 
matic Medline search from 1966 — April 2003 using 
the keywords “faecal”, “fecal”, “anal” or “bowel” 
with “questionnaire”, “instrument”, “quality of life”, 
or “measure” found 58 references. Of these, only six 
described questionnaires for use in subjects with fae- 
cal incontinence. 


A. THE MEASUREMENT OF 
INCONTINENCE AND 
QUALITY OF LIFE 


Symptoms of incontinence and/or its impact on qua- 
lity of life can be assessed in a number of ways. Tra- 
ditionally, the clinical history has been used to gain a 
summary view of the symptoms of incontinence 
experienced by patients and their impact on their 
lives. Increasingly, patient-completed methods of 
measuring incontinence are being used, including 
voiding diaries and questionnaires. A detailed justifi- 
cation for the use of questionnaires was provided in 
the Second Consultation chapter. [2] In summary, 
questionnaires provide a method for the standardised 
collection of data from patients relating to inconti- 
nence and lower urinary tract symptoms. It is essen- 
tial to collect such data from patients as clinicians’ 
assessments of patients’ quality of life have often 
been show to underestimate the degree of interferen- 
ce perceived by patients, and to focus on issues of 
lesser importance to patients. [3] [4] [5] [6] Voiding 
diaries (also known as frequency-volume charts or 
urinary diaries) are widely used to assess a limited 
number of symptoms such as frequency, nocturia and 
incontinent episodes. For a full assessment of the 
symptoms of incontinence and their impact on quali- 
ty of life, questionnaires completed by patients them- 
selves and which have been shown to be valid and 
reliable are recommended (see below for details of 
recommended questionnaires). 


I. QUESTIONNAIRES — 
THEORETICAL ASPECTS 


Questionnaires can be used to record the presence 
and severity of urinary symptoms including inconti- 
nence, as well as the impact of incontinence on eve- 
ryday activities and quality of life. They are tools to 
measure ‘subjective’ phenomena such as symptoms 
and impact on quality of life in an objective way. 
Questionnaire design and utilisation is not a simple 
process. In order to have confidence that the ques- 
tionnaire is measuring what it is supposed to measu- 
re, that it does this reliably, and is appropriate for use 
in the patient or population group under investiga- 
tion, a number of studies have to be conducted. 
There are increasing numbers of validated question- 
naires recommended for use in incontinence. When 
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designed and tested thoroughly, questionnaires can 
have levels of precision which equal or exceed clini- 
cal measures. Of particular importance is the preci- 
sion and accuracy of measures - more commonly 
referred to as psychometric properties. 


1. PSYCHOMETRIC PROPERTIES 


Empirical evidence is required to show that a ques- 
tionnaire is measuring what is intended — its validity, 
reliability and responsiveness to change: 


a) Validity 


The validity of a questionnaire is simply whether it 
measures what is intended, and has three major 
aspects. Content/face validity is the assessment of 
whether the questionnaire makes sense to those 
being measured and to experts in the clinical area, 
and also whether all the important or relevant 
domains are included. [7] Questions should be 
understandable and unambiguous to the patient and 
clinically appropriate. Construct validity relates to 
the relationships between the questionnaire and 
underlying theories. This requires a number of stu- 
dies to examine the ability of the questionnaire to 
differentiate between patient groups - for example 
clinic attendees compared with individuals in the 
community, or clinic attendees with a particular dia- 
gnosis compared with those with another. This 
includes ‘convergent’ and ‘discriminant’ validity - 
how closely a new questionnaire is related to other 
measures of the same construct or the absence of 
relationships between constructs that are postulated 
to be independent. Criterion validity describes how 
well the questionnaire correlates with a ‘gold stan- 
dard’ measure that already exists, such as a clinical 
or other validated measure. 


b) Reliability 


The reliability of a questionnaire refers to its ability 
to measure in a reproducible fashion. [7] This 
includes internal consistency - the extent to which 
items within the questionnaire are related to each 
other, measured by item-total correlation or Cronba- 
ch’s alpha coefficient; and reproducibility - the varia- 
bility between and within observers (inter- and intra- 
rater reliability). Particularly important for question- 
naires used to examine outcome is the concept of sta- 
bility - whether the questionnaire measures the same 
sorts of things in the same person over a period of 
time. Stability is commonly assessed by a test-retest 
analysis, where the questionnaire is given to the 
same set of respondents twice, usually with an inter- 
val of two to six weeks. 


c) Responsiveness 


It is important that questionnaires to assess outcome 
can show that they are responsive to change in 
appropriate ways. Where a questionnaire has a 
simple score, treatment effects can be assessed by 
examining pre- and post-treatment differences bet- 
ween the intervention and control group by unpaired 
t-tests, repeated measures analysis of variance or 
effect sizes. [8] [9] [10] [11] Changes may be found 
to be statistically significant, but this does not neces- 
sarily mean that they are of clinical significance. [12] 


2. MEASURING QUALITY OF LIFE 


As indicated in the previous report, the term quality 
of life is used widely in research, often without any 
clear definition. It is linked to the World Health 
Organisation definition of health which refers to a 
state of physical, emotional and social well-being, 
and not just the absence of disease or infirmity. [13] 
‘Health-related quality of life’ (HRQL) has been 
defined as including: “those attributes valued by 
patients including their resultant comfort or sense of 
well-being; the extent to which they were able to 
maintain reasonable physical, emotional, and intel- 
lectual function; the degree to which they retain their 
ability to participate in valued activities within the 
family, in the workplace and in the community” 
(Wenger and Furberg, quoted in. [14] This definition 
is long, but helps to emphasise the multidimensional 
nature of quality of life and the importance of consi- 
dering each individual’s perception of their own 
situation in the context of non-health related aspects 
such as jobs, family and other life circumstances. 
[15] Quality of life measures are being increasingly 
used with a wide variety of patients and in many dif- 
ferent studies, and their use has increased signifi- 
cantly since the last Consultation. 


The investigation of many studies in the previous 
report demonstrated urinary incontinence to reduce 
social relationships and activities, be associated with 
poor self-rated health, impair emotional and psycho- 
logical well being, and jeopardize sexual relation- 
ships. Incontinence causes practical inconvenience, 
and for many requires often elaborate planning to 
conceal or prepare for incontinent episodes, and may 
cause financial hardship. Feelings of embarrassment 
or negative self-perception are common. 


Questionnaires to assess the impact of incontinence 
need to encompass symptoms and impact on every- 
day quality of life. In the previous Consultation, 
questionnaires concerned with these aspects were 
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dealt with separately. [2] in this report, the question- 
naires are considered within the broad clinical grou- 
pings of urinary incontinence and lower urinary tract 
symptoms, faecal incontinence and pelvic organ pro- 
lapse. Increasingly, questionnaires are attempting to 
cover aspects of symptoms, bothersomeness, impact 
on general health, specific impact of symptoms and, 
sometimes, impact on specific activities such as sex 
life. These aspects are noted and commented on 
below. 


Individualised measures of quality of life allow 
patients to identify for themselves the most impor- 
tant aspects of their lives, which constitute their 
appraisal of their overall quality of life. Individuali- 
sed measures have not yet been used widely in the 
assessment of incontinence or lower urinary tract 
symptoms, although it is likely that measures such as 
the SEIQOL[16] may be useful. 


3. INTERNATIONAL IMPLEMENTATION 


Increasingly, questionnaires are required to be used 
in a number of different populations and settings, but 
psychometric properties are not necessarily transfe- 
rable. There are particular problems with the inter- 
pretation of symptoms and aspects of quality of life 
in different population groups as these are likely to 
be influenced by cultural factors. [17] [18] Authors 
have suggested a number of steps that should be 
taken to ensure that questionnaires may be used by 
different cultural groups:[19] [20] or from the MAPI 
Research Trust at pduc@mapi_-fr. 


4. SUITABILITY/FEASIBILITY 


A further issue of importance in research and clinical 
practice is that the questionnaire should be suitable 
for its purpose and feasible to be used. There is 
always a tension in research between having a ques- 
tionnaire that encompasses all possible aspects of the 
condition and the necessity to avoid respondent bur- 
den and to make the instrument simple and easy to 
use. Increasingly, short and long versions of ques- 
tionnaires are being produced to allow detailed 
research as well as rapid evaluation for research and 
clinical practice. 


5. RELATIONSHIPS BETWEEN CLINICAL MEA- 
SURES/TEST RESULTS AND SCORES FROM 
SYMPTOM AND QUALITY OF LIFE QUESTION- 
NAIRES 


The severity of urinary symptoms is often used as a 
measure of the impact of lower urinary tract dys- 


function in both clinical practice and clinical trials. 
However, symptoms alone do not adequately assess 
the impact of urinary incontinence on an individual’s 
life - this requires the use of symptom and 
generic/condition-specific quality of life question- 
naires. Measuring the magnitude of symptoms is 
relatively straight forward but offers little insight 
into their impact. For example, do fewer incontinen- 
ce episodes improve quality of life or is it the volu- 
me of an incontinent episode that is of most concern 
to patients? Incontinent patients find that many 
aspects of their lives are affected by the condition, 
including social, psychological, occupational, 
domestic, physical, and sexual aspects. Although it is 
of value to measure the bother caused by individual 
symptoms, it is important to appreciate that the 
majority of patients present with many different 
symptoms. These may change as a result of time and 
adaptive change, or as a result of treatment. 


Relationships between clinical measures/test results 
and scores from symptom and quality of life ques- 
tionnaires were assessed. Following detailed literatu- 
re searchers, all papers describing the use of inconti- 
nence symptom questionnaires and/or quality of life 
questionnaires AND objective measures i.e. pad tes- 
ting and / or urodynamic parameters were read 
(n=21). 


Hunskaar et al used the Sickness Impact Profile to 
evaluate the quality of life impact of incontinence in 
women with stress or urge incontinence. [21] Mean 
scores on the SIP were low for both groups, but the 
study concluded that the impact of incontinence on 
quality of life was both age and symptom dependent. 
[21] Grimby et al compared the Nottingham Health 
Profile scores for women divided into three groups 
according to pad tests, a urinary diary, a cough pro- 
vocation test and clinical history: urge incontinence, 
stress incontinence, or both. [22] A significantly 
higher level of emotional impairment and social iso- 
lation was found amongst those with urge and mixed 
incontinence than those with stress incontinence. 
[22] 


The relationships between the results of clinical mea- 
sures/tests and scores from symptom and quality of 
life questionnaires are complex. Each has an impor- 
tant role to play in the assessment of patients with 
urinary incontinence. 


Several studies have looked at the value of history or 
questionnaires in the prediction of the type of urina- 
ry incontinence as determined by urological or 
gynaecological assessment. Bergman and Bader eva- 
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luated 122 incontinent patients and found that a 
detailed urinary symptoms questionnaire had a posi- 
tive predictive value of 80% for genuine stress 
incontinence, and only 25% for detrusor instability. 
[23] Versi et al, using an analysis of symptoms for 
the prediction of genuine stress incontinence in 252 
patients found that such a system achieved a correct 
classification of 81% with a false positive rate of 
16%. [24] Lagro Janssen et al showed that symptoms 
of stress incontinence in the absence of symptoms of 
urge incontinence had a sensitivity of 78%, specifici- 
ty of 84% and a positive predictive value of 87%. 
[25] Kaupalla and Kujansuu tried to solve the pro- 
blem of differentiating between women with detru- 
sor instability and stress incontinence by using an 
urgency score composed of responses to ten structu- 
red questions. [26] They found that 81% of patients 
with stress incontinence had an urgency score of less 
than 6 compared to 26% of patients with detrusor 
instability. [26] 


It is tempting to postulate that symptom scores and 
clinical measures are somehow correlated. To exami- 
ne this hypothesis we reviewed papers that have used 
validated questionnaires and that report the correla- 
tion between questionnaires scores and various clini- 
cal tests such as frequency volume charts, pad tests 
and urodynamic parameters. There were 21 papers 
(12 published after the year 2000) that reported on 
correlation or agreement between questionnaire 
scores and objective measurement of urine loss 
and/or urodynamic parameters. An additional paper 
correlated responses to UDI and IIQ to incontinence 
severity questions administered in a telephone inter- 
view. 


The UDI-6 (Urogenital Distress Inventory) question- 
naire[27] was correlated with urodynamic parame- 
ters in 5, pad test weights in 3 and voiding-inconti- 
nence diary parameters in 1 paper. The I[Q-7 (Incon- 
tinence Impact Questionnaire) [27] was correlated 
with urodynamic parameters, pad test weights and 
voiding-incontinence diary parameters in 3, 4 and 1 
paper, respectively. The I-QOL (Incontinence Quali- 
ty Of Life) questionnaire [28] was correlated with 
urodynamic parameters in 1, pad test weights in 2 
and voiding-incontinence diary parameters in 3 
papers. The UISS (Urinary Incontinence Severity 
Score) questionnaire [29] was correlated with urody- 
namic parameters, pad test weights and voiding- 
incontinence diary parameters in 1, 2 and 1 paper, 
respectively. The KHQ (King’s Health Questionnai- 
re)[30] the Q-section of the SEAPI QMM [31] 
SGUIS (St George Urinary Incontinence Score), [32] 


ICIQ-SF (International Consultation on Incontinence 
— Short Form), [33] the ISI (Incontinence Severity 
Score), [34] and various VAS (Visual Analogue 
Scale) scores and miscellaneous questionnaires were 
evaluated in single papers. 


a) Questionnaire data compared with frequency 
volume chart and/or voiding-incontinence diary 
parameters 


In an observational validation study conducted in a 
population of 162 patients, voiding-incontinence 
diary parameters were correlated with IIQ-7 and 
UDI-6 scores [27]. In this study, statistically signifi- 
cant correlation coefficients between the number of 
incontinence-episodes and IIQ-7 and UDI-6 scores 
were 0.33 and 0.27, respectively. Furthermore, sta- 
tistically significant correlation coefficients between 
the treatment related change in number of inconti- 
nence-episodes and the change in IIQ-7 and UDI-6 
scores were 0.43 and 0.47, respectively. In contrast 
to these findings Stach-Lempinen et al noted no cor- 
relation between the UISS (urinary incontinence 
severity score) and any parameter from the FV-chart 
in an observational study performed before and after 
treatment for urinary incontinence in 82 patients. 


[35] 


In another observational study of 435 older adults 
with urinary incontinence, Dugan et al found a signi- 
ficant correlation between the ITQ (r=0.40) as well as 
the UDI score (r=0.44) and the frequency of inconti- 
nence episodes. [36] Instead of a formal voiding- 
incontinence diary these authors used an interview to 
determine the frequency of incontinence episodes. 


In a placebo controlled randomised study of duloxe- 
tine in female patients with stress (n=141) and mixed 
incontinence (n=147), I-QOL scores worsened signi- 
ficantly with an increasing number of incontinence 
episodes [37]. I-QOL scores were also significantly 
different for women who reported mild incontinence 
from those who reported moderate or severe inconti- 
nence. A 25% or greater decrease in the number of 
incontinence episodes was associated with a 5-point 
improvement in I-QOL score compared with the 
group who remained the same. 


In another placebo controlled double-blind randomi- 
sed study of duloxetine in female patients with stress 
(n=141) and mixed incontinence (n=553), the I-QOL 
scores at baseline were significantly worse in women 
with symptoms of mixed incontinence as compared 
to those with SUI symptoms only [38]. 


The I-QOL score was also correlated with voiding- 


525 


incontinence diary parameters in an observational 
study of 114 patients undergoing sacral neuromodu- 
lation implantation for urge incontinence. [39] Addi- 
tionally, a significant correlation between the I-QOL 
and the number of incontinence episodes was noted 
in this patient population (r = -0.76; p<0.001). 


The correlation between the number of leaks per 
week on the frequency-volume chart and the St 
George urinary incontinence score (SGUIS) was stu- 
died by Blackwell et al[32] in 207 women with uri- 
nary incontinence (stress, urge or mixed). The 
SGUIS correlated moderately well (r=0.610; 
p<0.001) with the number of leaks per week on the 
frequency-volume chart. In women who had been 
treated surgically for genuine stress urinary inconti- 
nence (about a third of the total population), the cor- 
relation between change in the number of SGUIS- 
points and change in the number of leaks per week 
was good (r=0.74; p<0.001). 


Filbeck et al used a non-validated own QoL ques- 
tionnaire. [40] Continent patients as well as patients 
who still had a certain degree of incontinence after 
an operation for stress urinary incontinence, had 
improved QoL scores. These scores were in the 
“satisfactory” range for both groups. The authors 
conclude that QoL can improve significantly in spite 
of sub-optimal (objective) treatment results. 


In general, the correlation between voiding-inconti- 
nence diary parameters and incontinence question- 
naire scores is weak. This is particularly true for the 
UISS, UDI-6 and IIQ-7. The correlation between 
change diary parameters and change in questionnai- 
re score may be somewhat better. In spite of this, the 
questionnaire scores were worse if the number of 
incontinence episodes was higher in some studies 
using the I-QOL. The type of incontinence (i.e. stress 
versus mixed or urge incontinence) seems to influen- 
ce the questionnaire score with those who have pure 
stress incontinence exhibiting the lower scores. 


b) Questionnaire data compared with pad test 
results 


Fraser et al showed a poor correlation between the 
subjective degree of incontinence measured by a 
visual analogue scale and leakage as measured by 
pad testing. [41] 


In a study of 255 women with stress incontinence, 
Slack et al graded incontinence in three severity cate- 
gories according to the 24-hr pad test weight (in 
grams). [42] The categories were as follows: mild (0- 
8 gram), moderate (8.1-30 gram) and severe (>30 


gram). Median values of the total scores of the I- 
QOL (p<0.001), UISS (p<0.001), and a visual ana- 
logue scale (VAS) score (p<0.001) showed a statisti- 
cally significant worsening with increasing severity. 


Wyman et al, using the IIQ, showed that women with 
detrusor instability experienced greater psychosocial 
dysfunction as a result of their urinary symptoms 
than women with genuine stress incontinence, 
although no relationship was found between the 
questionnaire score and urinary diary or pad test 
results. [43] 


In an observational validation study conducted in a 
population of 162 patients, pad test weights were 
correlated with IIQ-7 and UDI-6 scores. [27] In this 
study, statistically significant correlation coefficients 
between the pad test weights and IIQ-7 and UDI-6 
scores were 0.27 and 0.24, respectively. No report 
was given on treatment-related change in pad test 
volume and the change in questionnaire scores. 


The IIQ was also evaluated in a setting involving 
male patients. [44] In a prospective randomised 
study of the treatment of post-radical prostatectomy 
incontinence 21 men were assigned to a control 
group, 18 to a group undergoing pelvic floor muscle 
exercises [PFME] and 19 to a group undergoing 
PFME in combination with electrical stimulation 
[ES]. Pearson correlation coefficients between the 
24-hour pad test weight and the IIQ-7 score, were 
0.34 (P<0.05) and 0.51 (p<0.05), respectively at 12 
weeks and 24 weeks of follow-up. The EORTC QLQ 
C30 score showed no relationship with urine loss. 


Van Kampen et al also studied men with post-radical 
prostatectomy incontinence. In a prospective rando- 
mised study of the treatment of post-radical prosta- 
tectomy incontinence, the men were divided in a 
control group (n=52) and a group receiving 
PFME+ES (n=50). [45] A Spearman correlation 
coefficient of 0.85 (P<0.05) between urine loss (24- 
hr pad test) and VAS score of the degree of inconti- 
nence was found at 1 month post-operatively. 


In a clinical trial of a urethral device in women with 
stress-incontinence who had not undergone a urody- 
namic evaluation, Harvey et al found no correlation 
between the result of the 1-hr pad test and IIQ-7 or 
UDI-6. [46] In a placebo controlled randomised 
study of duloxetine in stress (n=141) and mixed 
incontinence (n=147), I-QOL scores significantly 
worsened with increasing pad weight [37]. A 25% or 
greater decrease in pad weight was associated with a 
2-point improvement in I-QOL score compared to 
the group without changes in pad weight. 
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In an observational study of pre- and post treatment 
parameters in 82 patients Stach-Lempinen et al 
found that greater leakage in the 48-hr pad test pre- 
dicted poorer QOL on the UISS (urinary incontinen- 
ce severity score) (beta 0.25; p= 0.034). [35] A visual 
analogue scale (VAS) score of the degree of bother 
from incontinence, significantly correlated with pad 
weight (r=0.46; p<0.05). The change in urine leaka- 
ge after treatment best predicted the change in UISS 
(beta 0.30; p=0.024) and the change in the VAS (beta 
0.48; p=0.001). In an observational study of 52 
female patients, Nager et al found a significant cor- 
relation between pad weight and QoL as measured 
with the Q-section of the SEAPI QMM score 
(r=0.46; p=0.001). [47] However, the Stamey incon- 
tinence grade had a low correlation with pad weight 
(r=0.23; p=0.05). 


In Norway, Kulseng-Hanssen et al have developed 
the “Stress and urge incontinence and Quality of Life 
questionnaire”. [48] This questionnaire yields 3 
indexes: a SI-Index, an UI-Index and a QoL-Index. 
In an observational study using this questionnaire in 
628 women, they found a significant correlation bet- 
ween the 24-hr pad test weights and the SI-Index and 
UI-Index scores of 0.23 (p=0.01) and 0.30 (p=0.01), 
respectively. The result of the SI-Index score and the 
result of the stress test were also significantly corre- 
lated (r=0.31; p=0.01). 


Sandvik et al., [34] in search of a valid instrument for 
assessing the severity of incontinence in large epide- 
miological studies, found that a four-level severity 
index that is derived from the ISI questionnaire cor- 
relates moderately with the results of the 48-hour pad 
weighing test (r=0.54, p<0.01). 


The correlation between the 1-hour pad weighing 
test and the St George urinary incontinence score 
(SGUIS) was studied by Blackwell et al in 207 
women with urinary incontinence (stress, urge or 
mixed). [32] A poor correlation (r=0.257; p=0.002) 
was found between the SGUIS and the 1-hour pad 
weight. In women who had been treated surgically 
for genuine stress urinary incontinence (about a third 
of the total population), the correlation between 
change in the number of SGUIS-points and change 
in l-hour pad weight was moderate (r=0.53; 
p<0.001. 


The International Consultation on Incontinence — 
Short form (ICIQ-SF) score was compared with 24- 
hour pad weight results in 80 women with urodyna- 
mically proven stress urinary incontinence. [33] A 
moderate correlation was found (0.458, p=0.000). 


The 24-hour pad weight correlated significantly with 
all 3 components of the ICIQ-SF, with the question 
“how much do you thinks you usually leak” showing 
the best but still moderate correlation (r=0.583, 
p=0.000). Interestingly, there was no correlation bet- 
ween the score and the 24-hour pad test in women 
with genuine stress incontinence who had already 
been treated surgically. 


The UDI-6 and IIQ-7 are studied best. In general the 
correlation between questionnaire scores and pad 
test results is weak to moderate: the shorter the dura- 
tion of the pad test, the poorer the correlation. In men 
with post-radical prostatectomy incontinence, the 
correlations appear to be slightly better. There is 
some evidence that visual analogue scale scores of 
the degree of incontinence and the I-QOL correlate 
somewhat better with pad test weights than UDI-6 
and IIQ-7 scores. 


c) Questionnaire data compared with urodynamic 
parameters 


The predictive value of UDI-6 scores for urodynamic 
outcomes was analysed in a retrospective observatio- 
nal study of 174 female patients by Lemack and 
Zimmern. [49] No group of items from the UDI-6, 
either alone or in combination with a history of pre- 
vious incontinence surgery, was able to predict 
patients with a coexistence of the conditions stress 
urinary incontinence (SUI) and detrusor instability 
(DI). The authors used a combination of high res- 
ponse (moderately or greatly bothersome problem) 
to question 3 which deals with leakage related to 
physical activity, and a history of previous anti- 
incontinence surgery for further evaluation. If these 
criteria had been used to indicate the necessity to 
perform urodynamic testing then this would have 
resulted in the identification of 91% of all critical 
urodynamic diagnoses. “Critical” urodynamic dia- 
gnoses as defined by the authors were: 1] SUI + DI 
or 2] VLPP < 60 cmH20 or 3] DI without SUI in 
those suspected of having SUI. 


In another retrospective observational study of 128 
female patients, the same authors found that a high 
response to question 3 of the UDI-6 was correlated to 
the urodynamic condition SUI (r=0.51). [50] Howe- 
ver, the response to this question could not differen- 
tiate ISD (intrinsic sphincter deficiency) from non- 
ISD. A high response to question 2 of the UDI-6 
which deals with leakage related to urgency, was cor- 
related to condition detrusor instability (r=0.38). 


In a placebo controlled double-blind randomised 
study of duloxetine in stress incontinence (n=141) 
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and mixed incontinence (n=553), urodynamic stu- 
dies were performed in a subset of 86 patients. [38] 
Urodynamic evidence of detrusor overactivity did 
not lead to an increased I-QOL score as compared to 
those with urodynamic stress incontinence only. The 
authors concluded that incontinence severity and not 
the presence of the urodynamic condition of detrusor 
overactivity, was the driver of mixed symptoms. 


FitzGerald and Brubaker found that the degree of 
bother caused by urinary leakage with activity and 
the subsequent diagnosis of GSI were significantly 
associated in an observational study of 82 patients. 
[51] Of those who reported to be greatly bothered by 
urinary leakage with activity, 89% had GSI on uro- 
dynamics. However, the scores were not useful in 
detecting which patients would meet urodynamic 
criteria for ISD. Questions dealing with urinary fre- 
quency (46% of patients had confirmed detrusor ove- 
ractivity if the patients were greatly bothered by fre- 
quency) and urge leakage (44% of the patients had 
confirmed detrusor overactivity if the patients were 
greatly bothered by urge leakage) were not predicti- 
ve of detrusor overactivity on urodynamics. In this 
study, the UDI-6 and IIQ-7 scores could not be used 
as a substitute for urodynamic testing. 


No correlation was noted between the UISS (urinary 
incontinence severity score) and any urodynamic 
finding in an observational pre- and post treatment 
study of 82 patients. [35] Interestingly, the score on 
a visual analogue scale (VAS) of the degree of bother 
from incontinence, significantly but weakly correla- 
ted with the maximal urethral closure pressure 
(MUCP; r=-0.29), first sensation (r=-0.26) and maxi- 
mal detrusor pressure (r=0.30). 


In an observational study of 75 women with stress 
incontinence, Theofrastous et al found no correlation 
between any of the studied urodynamic measures 
(i.e. dynamic Pressure Transmission Ratio, passive 
MUCP, VLPP and the scores of the UDI and IIQ 
scales. [52] In another observational study of 52 
patients, QoL as measured with the Q-section of the 
SEAPI QMM score was not correlated with Q-tip 
angle, VLPP or MUCP. [47] FitzGerald et al noted 
that patients with stress incontinence who were uro- 
dynamically cured of GSI had lower UDI-6 scores 
than women who were not objectively cured. [53] 
Bidmead et al saw an objective urodynamic cure 
after Burch colposuspension in 92% of women 
undergoing a primary Burch for stress incontinence. 
QoL as measured by the Kings Health Questionnai- 
re, improved in 95% of the patients. [54] 


Incontinence questionnaires can not be used to select 
patients for urodynamic studies. The correlation bet- 
ween incontinence questionnaires and urodynamic 
parameters that are related to the diagnosis of genui- 
ne stress incontinence has been studied best. Overall, 
the scores on incontinence questionnaires and visual 
analogue scales correlate poorly with urodynamic 
parameters. However, patients who indicate that they 
are greatly bothered by urinary leakage with activity, 
will have GSI on urodynamics in the majority of 
cases. Significant bother due to urge or urge leakage 
is not more predictive of urodynamic detrusor ove- 
ractivity than not having the symptom. 


d) Conclusion 


Overall there is only a weak relationship between 
symptomatic, QoL and objective clinical or urodyna- 
mic assessment of patients with urinary incontinence. 
The type, severity or number of symptoms, or the 
results of urodynamic or clinical investigations can- 
not predict the level of impairment. It is perhaps not 
surprising that what is demonstrated clinically is dis- 
tinct and different from what is perceived by patients 
in their everyday lives to be troublesome: clinical 
measures and validated questionnaires probably mea- 
sure different but related aspects of incontinence. 


6. QUESTIONNAIRE DEVELOPMENT AND TES- 
TING - A CONCLUSION 


Self-completed questionnaires are the most suitable 
method for assessing the patient’s perspective of 
their incontinence and its impact on their quality of 
life. [55] Questionnaires may be long and detailed 
for use in research, but need to be short and easy to 
use to be relevant for clinical practice. In addition to 
being valid and reliable, they need to be easy to com- 
plete, and, if they are being used to measure outco- 
me, sensitive to change. Developing a new question- 
naire and testing it thoroughly takes a great deal of 
time and is only necessary if there is not an existing 
instrument available. There are many questionnaires 
available for assessing incontinence and its impact 
on quality of life, and these are described below with 
recommendations from the Committee for their use. 
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B. RECOMMENDED 
QUESTIONNAIRES 


A detailed review of recommended questionnaires 
was provided in the First Consultation chapter. [1] At 
the Second Consultation, the Committee developed 
standardised grades of recommendation for ques- 
tionnaires which attempted to reflect the Oxford 
Centre for Evidence Based Medicine’s Levels of 
Evidence. These were applied to evaluate question- 
naires concerned with urinary incontinence. [2] At 
this Third Consultation, these grades have been revi- 
sed and updated to take into account the increasing 
numbers of published questionnaires concerned with 
LUTS and incontinence, and also the broadening of 
the field to include pelvic organ prolapse (POP) and 
faecal incontinence (FI) as well as LUTS and urina- 
ry incontinence (UI). The grades are explained 
(Table 1,2) and the recommended questionnaires are 
described below. 


I. GRADES OF RECOMMENDATION 
FOR QUESTIONNAIRES 2004 


At the Second Consultation, the Committee devised 
three grades of recommendation: [2] 


° Questionnaires were ‘highly recommended’ and 
given a Grade A if the Committee found “Publi- 
shed data indicating that the questionnaire is valid, 
reliable and responsive to change following stan- 
dard psychometric testing. Evidence must be 
published on all three aspects and questionnaires 
must be relevant for use with persons with urina- 
ry incontinence.” 


° Questionnaires were “recommended” and given a 
Grade B if the Committee found “Published data 
indicating that the questionnaire is valid and 
reliable following standard psychometric testing. 
Evidence must be published on two of the three 
main aspects (usually validity and reliability).” 


e Questionnaires were considered to have “poten- 
tial” and give Grade C if the Committee found 
“Published data (including abstracts) indicating 
that the questionnaire is valid or reliable or res- 
ponsive to change following standard psychome- 
tric testing.” 

The development and publication of questionnaires 

has proceeded apace since the Second Consultation, 

particularly in the area of urinary incontinence. The 

Committee required evidence published (or in press) 


in peer-reviewed journal articles or book chapters to 
reach its decision about the grade of recommenda- 
tion in 2001. The Committee decided that evidence 
published in abstracts or posters could be used to 
indicate a developing questionnaire’s potential, but 
was not sufficiently peer-reviewed to provide the 
basis for a stronger recommendation. 


During the review of literature published between 
2001 and 2004, the Committee noted that there were 
a number of interesting and important developments: 


° The Committee noted that the quality of evidence 
presented for the psychometric properties of ques- 
tionnaires varied, and the Committee believed it 
should consider the quality of evidence as well as 
its existence in 2004 


° It was noted that it was possible for evidence of 
validity, reliability and responsiveness to be publi- 
shed in one publication based on one sample 
population. The Committee considered that the 
investigation of the questionnaire’s properties in 
other patient groups would provide more robust 
evidence, and this should be noted 


° The development of questionnaires for urinary 
incontinence and LUTS had increased rapidly and 
the Committee felt it should focus on those inclu- 
ding assessment of urinary incontinence 


° Questionnaires in the areas of POP and FI were 
poorly developed to date and required encourage- 
ment and different criteria for recommendation 
than UI 


° Several questionnaires labelled ‘with potential’ at 
the previous consultation had not had further 


publications, indicating limited usefulness. The 
Committee felt that this should be noted and 
reflected in the grade of recommendation. 


In light of these findings, the Committee developed 
new grades of recommendation for questionnaires in 
this Third Consultation — for UI, UI/LUTS (Table 1) 
and POP and FI (Table 2). 


For UI and UI/LUTS, the Committee examined the 
quality of the psychometric evidence. Only where 
published data were scientifically sound was the 
label ‘with rigour’ allowed. Where the Committee 
had concerns about the quality of evidence, this is 
noted in the descriptions of the questionnaires below. 
Two grades of recommendation only were establi- 
shed, so that only questionnaires with recent data and 
evidence of use in the area are recommended. The 
Committee considered that the number of high qua- 
lity questionnaires for UI means that there are now 
sufficient questionnaires for most purposes and it is 
not necessary to encourage the development of new 
questionnaires, except for particular patient groups 
(see below). By the next Consultation, it is expected 
that Grade A” questionnaires will either be promo- 
ted to Grade A because of further high quality publi- 
cations or relegated to Grade B if further develop- 
ment does not occur. 


The Committee felt that the development of ques- 
tionnaires in the areas of POP and FI was at a much 
earlier and lower level. This necessitated a slightly 
different set of grades of recommendation so that 
researchers are encouraged to continue to work to 
produce questionnaires with the highest levels of 
evidence (see Table 2). 


Table 1. Criteria for recommendation of questionnaires for UI and UI/LUTS at the Third Consultation 


Grade of recommendation 


Evidence required (published) 


Highly recommended (Grade A) 


Validity, reliability and responsiveness established with rigour in 


several data sets. 


Highly recommended (Grade A") 


Validity, reliability and responsiveness indicated with rigour in one 


data set. 


Recommended (Grade B) 


Validity, reliability and responsiveness indicated but not with rigour. 


Validity and reliability established with rigour in several data sets. 


Table 2 . Criteria for recommendation of questionnaires for POP and FI at the Third Consultation 


Grade of recommendation 


Evidence required (published) 


Highly recommended (Grade A) 
Recommended (Grade B) 


With potential (Grade C) 


Validity, reliability and responsiveness established with rigour. 


Validity and reliability established with rigour, or validity, reliability 
and responsiveness indicated. 


Early development — further work required and encouraged 
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II. QUESTIONNAIRES TO ASSESS 
SYMPTOMS AND QUALITY OF LIFE 
IMPACT OF URINARY 
INCONTINENCE AND LOWER 
URINARY TRACT SYMPTOMS 


1. NEW DEVELOPMENTS 


At the Second Consultation, it was noted that many 
questionnaires for UI were developed for men or 
women separately, and that many included assess- 
ment of LUTS as well as UI. Many more question- 
naires were published and available for evaluation at 
the Third Consultation, and several of the ‘A’, ‘B’ 
and ‘C’ grade questionnaires at the previous Consul- 
tation had developed to include other groups or 
aspects or more rigorous data. In some cases, these 
developments did not reach the highest level of 
rigour. In this chapter, only Grade A questionnaires 
are reported in detail, with Grade B questionnaires 
reported briefly; other instruments not reaching these 
levels of evidence are listed below. 


One trend that has become more apparent since the 
previous Consultation is the modification of more 
established urinary incontinence questionnaires for 
use in selected patient groups (e.g., pelvic organ pro- 
lapse; males; different cultural/language groups). 
Several of the main questionnaires to be discussed 
below have now had modified versions published in 
the literature. The Committee’s view is that although 
it may be appropriate to modify established ques- 
tionnaires for use with some populations, it is advi- 
sable to keep such modifications to a minimum, and 
to use the original versions whenever possible. Any 
modifications of established questionnaires may 
result in changes (sometimes substantial) in the psy- 
chometric performance of the instrument, and thus 
all modified instruments should be subjected to the 
same psychometric testing as that employed in deve- 
loping a completely new instrument. Specifically, 
modified instruments should report information 
regarding the instrument’s construct validity, reliabi- 
lity, and test-re-test reliability, at a minimum, and 
sensitivity to change, in intervention studies. 


For some of the more widely used instruments listed 
below (e.g., Incontinence Impact Questionnaire, 
Urogential Distress Inventory, King’s Health Ques- 
tionnaire), several modified versions have been 
published. Information regarding the modified ver- 
sions is provided under the original source versions 
of the questionnaires, but the modified versions are 
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evaluated and graded separately, based on the avai- 
lable information regarding their psychometric pro- 
perties and performance. 


Another development has been the establishment of 
the concept of over-active bladder (OAB) — a syn- 
drome comprising urinary urgency, with or without 
urge incontinence, and usually with increased urina- 
ry frequency and nocturia. [56] This particular clus- 
ter of symptoms appears to be amenable to drug 
treatment. These LUTS are relatively common and 
are included in most of the established question- 
naires and so could be evaluated by them. However, 
there has been a considerable drive to develop ques- 
tionnaires that focus particularly on this syndrome. 
The first of these to reach the highest levels of evi- 
dence (OAB-q) is considered in more detail below. 


2. HIGHLY RECOMMENDED (GRADE A) QUES- 
TIONNAIRES 


Table 3 shows the highly recommended (Grade A) 
questionnaires for the assessment of UI alone or in 
the presence of LUTS, including OAB. 


Table 3. Recommended questionnaires for the evaluation 
of UI and UI/LUTS/OAB — Grade A unless stated 
Combined symptoms and quality of life impact of UI 


Men and women ICIQ (Grade A?®W) [33] 


Women Bristol Female LUTS-SF [57] 
SUIQQ (Grade APW) [48] 
Men ICSmaleSF[58] 


Combined symptoms and quality of life impact of OAB 


Men and women OAB-q (Grade A?eW) [56] 


Symptoms of UI 

Women Urogenital Distress Inventory [59] 
UDI-6 [27] 
Incontinence Severity Index [34] 
BFLUTS[60] 

Men [ICSmale — LUTS primarily] [61] 


[DAN-PSS — LUTS primarily] [62] 


Quality of life impact of UI 


Men and women Quality of life in persons with UI 
(I-QOL[28] [37] 


SEAPI-QMM[63] 


Women King’s Health Questionnaire [30] 


Incontinence Impact Questionnaire 
(IQ) [64] 

IIQ-7 [27] 

Urinary Incontinence Severity 
Score (UISS) (Grade AT®W)[35] 
CONTILIFE (Grade A?®W) [65] 


Men None 


The following table 4 indicates characteristics that 
may be important for choosing an instrument for a 
study or patient population: 


a) ICIQ — Grade A" 


The ICIQ short form for incontinence has recently 
been subject to considerable psychometric testing. 
[33] A developmental version of the questionnaire 
was produced following systematic literature review 
and views of the ICI subcommittee on symptoms and 
quality of life. Several parallel studies were underta- 
ken to investigate the psychometric properties of the 
questionnaire, including its content, construct and 
convergent validity; reliability; and responsive- 
ness/sensitivity to change. The ICIQ was easily com- 
pleted with low levels of missing data. It was able to 
discriminate between different patient groups, indi- 
cating good construct validity. Convergent validity 
was acceptable, with moderate to strong agreement 
with Grade A questionnaires. Reliability was shown 
by moderate to very good stability in test-retest ana- 
lysis and Cronbach’s alpha of 0.95. Items identified 
significant reductions in symptoms and quality of 
life impact following surgical and conservative treat- 
ment. [33] Item reduction techniques were then used 


to determine the final version and scoring scheme. 
The final version comprises three scored items 
(assessment of the frequency, severity and perceived 
impact of incontinence) and an unscored self-dia- 
gnostic item. 


The questionnaire is now available for general use. It 
is a brief and robust questionnaire that is of use in 
outcomes and epidemiological research as well as 
routine clinical practice. It is receiving further eva- 
luation in the UK and internationally. [2] Resear- 
chers and clinicians in the field of incontinence are 
encouraged to consider the further development and 
evaluation of the questionnaire and its scoring sys- 
tem for a number of uses and in a variety of different 
settings, populations and cultures and, in particular, 
to examine its applicability and potential adaptation 
to other patient groups. 


The ICIQ has been translated into a number of lan- 
guages for use in non-UK-English speaking coun- 
tries (by mid 2004, completed in 27 languages inclu- 
ding Afrikaans, Arabic, Australian-English, Brazi- 
lian-Portuguese, Bulgarian, Czech, Dutch, Estonian, 
French, German, Greek, Hungarian, Icelandic, Ita- 
lian, Japanese, New Zealand-English, Norwegian, 


Table 4 . Major characteristics of highly recommended questionnaires 


Questionnaire Women 


UI symptoms 


UI QoL OAB symptoms OAB QoL 


*ICIQ V V 
LQOL V 
*SEAPI-QMM V 


< < < 


BFLUTS-SF 

ICSmaleSF Vv 
KHQ 

UDI/UDI-6 

IIQ/IIQ-7 

ISI 

*SUIQQ 

*UISS 

*CONTILIFE 

*OAB-q Vv 
BFLUTS 


S< < < NNN < < 


DAN-PSS 


< 


ICSmale Y 


* New 


Y V 


< 
S << < 88 


SS < < & 


S << <Ñ < < & 


< 


< 
S< < < 
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Polish, Romanian, Russian, Slovakian, South Afri- 
can-English, Spanish, Swedish, Turkish, Ukrainian, 
US-English) using standard methods. 


The Japanese ICIQ has been administered to conse- 
cutive male and female patients with incontinence 
attending a urology clinic. The relationship between 
the ICIQ and the King’s Health Questionnaire (Japa- 
nese version) has been investigated. In a preliminary 
sample of 68 patients (54 females, 14 males), agree- 
ment between ICIQ item concerned with impact on 
everyday life and several similar items in the KHQ 
(impact on life, interference with household tasks or 
job/daily activities) were fair (kappa 0.38, 0.24 and 
0.42). Agreements between the ICIQ items on social 
life and sex life were fair to moderate. Agreement 
between the two questionnaires on the frequent use 
of protection was very good (kappa 0.81). 


In order to further assess responsiveness, patients 
proceeding to treatment for incontinence according 
to normal clinical practice were asked to complete a 
second questionnaire approximately three months 
after treatment with surgical or medical intervention, 
insertion of anti-incontinence devices or conservati- 
ve management. The relationship between the ICIQ 
and objective parameters of incontinence including 
the ICS pad test, abdominal leak point pressure 
(ALPP) and pathogenesis (including intrinsic 
sphincter deficiency, detrusor instability, hypermobi- 
lity and so on) has been investigated in patients cli- 
nically diagnosed with stress incontinence. 500 
women who consulted at an Ul-specialised unit 
responded to the questionnaire. A urodynamic study 
was carried out. The mean time of administration 
was 3.5 (1.5) minutes. All patients answered all the 
items of the ICIQ-SF. According to the clinical dia- 
gnosis, patients with UI scored 11.6 (5.9) and 
patients without UI scored 4.5 (6.3) (p < 0.001). 
According to the urodynamic diagnosis, UI patients 
scored 11.1 (6.3) vs 6.2 (6.5) (p <0.001). In patients 
with an urodynamic diagnosis of stress UI, a higher 
degree of severity was associated with a higher score 
on the ICIQ-SF. [66] 


The ICIQ is a brief and robust questionnaire that can 
potentially be used with a wide range of people and 
patients. It is recommended to be included in rando- 
mised controlled trials and epidemiological studies 
as a brief measure which may be supplemented by 
other questionnaires for more detailed assessment of 
LUTS, UI and quality of life impact. 


b) I-QOL 


This questionnaire was designed to be used in clini- 
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cal trials to measure the impact of incontinence on 
men and women. [28] Psychometric information on 
translated versions of the I-QOL have been reported 
for French, Spanish, Swedish, and German language 
versions. [37] In all countries, the use of three sub- 
scales, and an overall summary score was confirmed 
to be useful. In all countries, the internal consistency 
(alpha=0.87-0.93) and reproducibility coefficients 
(intraclass correlations=0.92-0.95) were high. I-Qol 
scores were found to be significantly worse in all 
countries as perceived severity of incontinence, use 
of services, and the number of incontinent episodes 
increased. The English version of the questionnaire 
has been used to show that patients with urge incon- 
tinence treated by posterior tibial nerve stimulation 
have fewer episodes of incontinence . [67] 


c) SEAPI QMM Quality of life index — Grade A" 


This questionnaire was devised for the definition and 
standardisation of the measurement of the quality of 
life impact of incontinence in both sexes, with the 
aim of functioning in the same way as the TNM clas- 
sification for cancers. [31] Stothers evaluated the 
psychometric properties of SEAPI QMM in 315 
patients (102 men and 213 women) with incontinen- 
ce and 35 without incontinence. [63] Reliability was 
good with a coefficient in test-retest reliability being 
0.93 and with a Cronbach’s alphas ranging from 0.73 
to 0.83 (0.91 overall). Correlation of the index with 
the Nottingham Health Profile was 0.78 for women 
and 0.72 for men. Mean scores before and after treat- 
ment with medical and surgical management were 
significantly different in both genders, although 
sample sizes were small. The index should be used 
more widely to assess its usefulness. 


d) BFLUTS-SF 


This questionnaire was developed from the longer 
questionnaire covering the occurrence and botherso- 
meness of symptoms relating to incontinence and 
other lower urinary tract symptoms for women. [60] 
Responsiveness has been tested recently and a scored 
short form produced. [57] 344 women with urodyna- 
mically proven stress incontinence completed the 
BFLUTS questionnaire before treatment and six 
months later in a randomised trial comparing ten- 
sion-free vaginal tape with colposuspension. Signifi- 
cant differences in items were seen between baseline 
and follow up in both treatment groups, especially 
for symptoms of incontinence. [57] Methods of item 
reduction, including factor analysis and clinical jud- 
gement were used to develop a shortened scored ver- 
sion of the BFLUTS questionnaire which comprises 


three subscales: BFLUTS-IS (incontinence symp- 
toms), BFLUTS-VS (voiding symptoms) and 
BFLUTS-FS (filling symptoms), with the addition of 
subscales for sexual function (BFLUTS-sex) and 
quality of life impact (BFLUTS-QoL). [57] Sub- 
scores were shown to be more sensitive to measuring 
outcome than a combined score. 


e) ICSmaleSF 


The scored short-form — ICSmaleSF, [58] was deve- 
loped from the longer ICSmale questionnaire to 
assess LUTS in men. [61] The short form has two 
major scored sections: ICSmaleVS (voiding subsco- 
re) containing five questions (hesitancy, straining, 
reduced stream, intermittency, incomplete emp- 
tying), and ICSmaleIS (incontinence subscore) 
containing six questions(urge, stress, unpredictable 
and nocturnal incontinence, urgency, postmicturition 
dribble). [58] The scores are obtained by simple 
addition. The authors indicate that questions to 
assess nocturia, frequency and impact on quality of 
life should be added to provide full data, but these 
questions should not be included in the score as they 
are separate constructs. [58] 


ICSmaleSF has been used in studies focusing on 
prostate cancer[68] [69] and on LUTS[70] as well as 
minimally invasive therapies and drug treat- 
ments[71] [72] The ICSmaleSF was used to determi- 
ne that high-power holmium laser vaporisation of the 
prostate provided a durable benefit in relieving 
LUTS and maintaining good urinary flow rates. 


J) King’s Health Questionnaire (KHQ) 


The King’s Health Questionnaire (KHQ) was deve- 
loped at King’s College Hospital in London as part 
of a large longitudinal study of quality of life. [73] 
The questionnaire consists of three parts. The first 
section contains two questions measuring general 
health and overall health related to urinary symp- 
toms. The second section includes 19 questions divi- 
ded into seven domains of quality of life: inconti- 
nence impact, role limitations, physical limitations, 
social limitations, personal relationships, emotions, 
sleep and energy, severity coping measures, general 
health perception, and symptom severity. The third 
section of the questionnaire comprises 11 questions 
measuring the bother or impact of urinary symptoms. 
There are eight validated cultural adaptations of the 
questionnaire available in 26 languages, including 
German, Spanish, Swedish, Greek, Italian, and Japa- 
nese, [74] [75] and Portuguese. [76] 


The KHQ has been shown to have excellent reliabi- 
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lity and validity for women. [77] [78] [79] Sensitivi- 
ty to change has been shown successfully in obser- 
vational studies and in increasing numbers of clinical 
trials. [77] [80] [81] [82] [83] 


The development of the KHQ continues. Resear- 
chers in Japan have recently reported preliminary 
information on a short form version of the KHQ 
comprising two factors: limitations of daily life, and 
mental health. [84] Bug and colleagues have also 
presented preliminary information regarding the use 
of an adapted version of the KHQ for men (see 
below) and also women with anal incontinence in the 
UK (see FI section below). Studies are currently 
underway to develop a weighting system for the 
symptom subscale of the questionnaire, a QALY 
measure derived from the questionnaire and to esta- 
blish clinical meaningful interpretations of KHQ 
scores. 


g) Urogenital Distress Inventory (UDI) and UDI-6 


This questionnaire was developed in the US with 
women to assess the degree to which symptoms 
associated with incontinence are troubling. [59] It 
contains 19 lower urinary tract symptoms and has 
been shown to have high levels of validity, reliabili- 
ty and responsiveness in a community-dwelling 
population of women with incontinence, [59] women 
over 60 years, [85] women in two regions of Scot- 
land. [86] Responsiveness to changes in clinical sta- 
tus as or a result of treatment have been reported in a 
number of areas: cadaveric fascia lata sling for stress 
incontinence, [87] comparing abdominal and vaginal 
prolapse surgery, [88] and the use of a simple ure- 
thral occlusive device. [89] 


A short-form version of the UDI (UDI-6 short form) 
has been shown to be valid and reliable in older adult 
males and females, [27] [36] with responsiveness 
data related to reconstructive pelvic surgery, [53] 
tension-free vaginal tape, [90] [91] and imipramine. 
[92] It has been suggested that the UDI-6 may provi- 
de predictive information regarding urodynamic fin- 
dings in women, particularly with regard to stress 
urinary incontinence, bladder outlet obstruction, and 
detrusor overactivity. [49] [50] [93] 


A study investigated the relationship between physi- 
cian-assessed quality of life parameters obtained as 
part of a patient interview. Consecutive female 
patients presenting for the first visit at two academic 
institutions completed the UDI-6 in the waiting area 
and a physician completed an UDI-6 based on 
impressions of the patients’ symptoms and responses 
during the clinical interview. In general, there was 


poor agreement between patients’ and physician’s 
responses, with physicians underestimating the level 
of bothersomeness of the patients’ symptoms. [94] 


The UDI continues to develop. In a further analyses 
of the UDI in Denmark, an alternative factor structu- 
re comprising five subscales (discomfort/pain, urina- 
ry incontinence, overactive bladder, genital prolapse, 
and obstructive micturition) was found among a ran- 
dom sample of 2,042 women aged 20-70 years old, 
and a clinical sample of 196 women. [95] The UDI is 
being used increasingly in male patients (see MUDI 
below as data on its psychometric properties have 
not yet been reported as fully as they have in female 
patients). 


h) Incontinence Impact Questionnaire (IIQ) and 
ITQ-7 


This questionnaire was developed to assess the psy- 
chosocial impact of urinary incontinence in women 
and consists of 30 items (24 on the degree to which 
incontinence affects activities and 6 on the feelings 
engendered). [59] [64] [96] Scores are obtained ove- 
rall or for four subscales determined by factor and 
cluster analyses: physical activity, travel, social rela- 
tionships, and emotional health. The HQ has been 
found to have acceptable levels of reliability and 
validity across a range of studies. [86] [97] [98] The 
TIQ has been assessed in a clinical trials of pelvic 
floor muscle training following ischaemic stroke, 
[99] transdermal oxybutynin and oral tolterodine 
versus placebo for the treatment of urge and mixed 
incontinence, [100] behavioural interventions in UI, 
and transvaginal electrical stimulation; and in obser- 
vational or non-randomized treatment studies. [101] 
Several studies have been published in recent years 
further confirming the psychometric properties of 
the HQ. [46] [95] The Danish team found a fifth sub- 
scale for the IIQ, embarrassment, although further 
work is required to confirm this. [95] A neural net- 
work approach was used to develop cut-off scores 
corresponding with mild, moderate, and severe 
levels of UI: <50 mild UI; 50-70 moderate UI; >70 
severe. [102] 


The IIQ has also been produced in a short form com- 
prising 7 items, also with evidence of validity and 
reliability. [98] [103] Responsiveness of the IIQ has 
been assessed in several intervention studies, [53] 
[87] [91] [92] [104] [105] and modified version of 
the IIQ-7 has also been used in studies examining the 
efficacy of artificial urinary sphincters in men who 
had developed stress incontinence after radical pros- 
tatectomy. 
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The IIQ continues to develop with versions for men 
(MUSIQ, see below), studies examining the personal 
costs of incontinence in the US, [89] and the quality 
of life impact of pelvic floor disorders in women 
(PFIQ, see below). [106] 


i) Incontinence Severity Index (ISI) 


The ISI was developed in Norway to provide a 
simple severity index of female incontinence for use 
in epidemiological surveys, comprising two ques- 
tions — how often do you experience urine leakage 
(four levels), and how much urine do you lose (two 
levels). [34] The index is calculated by multiplying 
the two responses together and is categorised into 
slight, moderate, severe and very severe. [107] The 
index has good levels of validity, reliability and res- 
ponsiveness. [34] [108] 


The index has been used in large community based 
epidemiological (EPINCONT) surveys in Norway 
during 1995-1997 and to evaluate the effect of obs- 
tetric parameters on urinary incontinence. [109] 
[110] 


J) Stress and Urge Incontinence and Quality of life 
Questionnaire (SUIQQ) — Grade A" 


This questionnaire was developed from previously 
designed questionnaires and pilot studies. [48] Stress 
incontinence, urge incontinence and quality of life 
indices were constructed. Internal consistency of the 
indices was measured by Cronbach’s alpha (<0.7) 
and test-retest reliability by Bland-Altman plots. 
Stress Incontinence Index was tested against stress 
test and Urge Incontinence Index and Stress Inconti- 
nence Index were tested against the 24-hour pad test 
(p=0.01). The Quality of Life Index was correlated 
with part of the King’s College Hospital Quality of 
Life Questionnaire (0.77). 628 women completed a 
mean of 98.2% of all the questions. Overall, validity 
and reliability data were robust. 


The SUIQQ was used as part of the Norwegian 
national database of urogynaecological surgery (30 
departments). Questionnaires are completed at base- 
line and six months, 12 months and three years after 
surgery, along with other relevant clinical informa- 
tion. [111] Post-operative indices and all clinical out- 
come values except for mean voiding volume were 
lower than pre-operative scores, indicating that the 
questionnaire is sensitive to expected changes with 
surgery. The questionnaire provides a great deal 
more interesting data regarding national and local 
patterns of treatment, variation in outcome, levels of 
satisfaction etc. [111] The questionnaire is easily 


completed and appears acceptable to women and cli- 
nicians in Norway. As it is completed within a natio- 
nal database study, it is likely to yield important and 
interesting results over the coming years. 


k) Urinary Incontinence Severity Score (UISS) — 
Grade A" 


The UISS was designed by the Finnish Gynaecologi- 
cal Society’s urogynecologic working group in 1992, 
and comprises 10 items divided into 3 domains; 
social interactions, physical activities and sexual 
function, with a visual analogue scale for subjective 
burden of incontinence on a 100mm scale. [35] It has 
been widely used in clinical practice. Stach-Lempi- 
nen et al. showed that the UISS and VAS were valid, 
reproducible and responsive to treatment for inconti- 
nent women in one study of 82 incontinent women 
(Stress: 57, Urge:14, Mixed:11) and 29 controls. 


The UISS has been used more in clinical practice 
than research and so data on its psychometric pro- 
perties, while at a high level in one study, are not yet 
widely available. 


D) CONTILIFE — Grade A" 


The original CONTLIFE instrument was developed 
in France, and translated to Dutch, German, English 
and Danish. It contains 28 items in 6 domains: daily 
activities, effort activities, self-image, emotional 
consequences, sexuality and well being. An exami- 
nation of the psychometric properties of the ques- 
tionnaire in 5 languages in 505 women with stress 
urinary incontinence showed good construct validity 
in Danish and French, and acceptable in English, 
German and Dutch, with good levels of internal 
consistency and Cronbach’s alphas ranging from 
0.71 to 0.94. [65] Responsiveness was also assessed, 
with effect sizes >0.50 except for the sexuality and 
well-being dimensions. [65] 


This measure has not been used widely and its psy- 
chometric properties have been investigated within 
only one study population to date. 


m) Overactive Bladder Symptom and Health-rela- 
ted Quality of life (OAB-q) — Grade A" 


The OAB-q was developed during the National Ove- 
ractive Bladder Evaluation (NOBLE) programme in 
the US as the first symptom and QOL questionnaire 
for patients with OAB. The original questionnaire 
consisted of 62 items (13 symptoms and 44 
HRQOL). The reduced OABq comprises 33 items (8 
bladder symptoms and 25 HRQOL) including 6 
domains of symptom bother, coping, concern/worry, 
sleep, social interaction and HRQOL total. The psy- 
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chometric evaluation of the OAB-q was examined in 
990 patients with OAB (25.4% men, 55.8% urge 
incontinence) [56] Internal consistency was high 
with the subscale Cronbach alphas ranging from 0.86 
to 0.94. Subscale to subscale correlation ranged from 
0.32 to 0.74. There was a significant difference in 
scores between controls and continent and inconti- 
nent OAB patients. Correlations with subscales of 
the SF-36 were moderate (0.16 to 0.52) and there 
were fair correlations with number of voids per 
night. [56] Responsiveness of the OAB-q to anti- 
muscarinic treatment has recently been published. 
[112] Significant improvements in all OAB-q sub- 
scales were found at 4 and 12 weeks and were asso- 
ciated with reductions of urgency episodes, micturi- 
tions or physician perceptions of improvement. 


This questionnaire has been developed and tested 
within one selected patient population receiving a 
particular drug treatment. The questionnaire needs to 
be used in a wider patient population to provide 
robust evidence that it is an effective instrument for 
the assessment of patients with incontinence and 
LUTS. 


n) BFLUTS 


The long form of BFLUTS [60] was developed for 
use with women, following the pattern established 
for the questionnaire developed for the ICS-’ BPH’ 
study. The questionnaire covers the occurrence and 
bothersomeness of symptoms relating to incontinen- 
ce and other lower urinary tract symptoms. [60] It 
has shown good levels of validity and reliability and 
has been increasingly used in epidemiological and 
outcome studies. [113][114] [115] [116] [117] [118] 
Validity, reliability and responsiveness have all been 
tested, and a scored short form has been produced, 
which is now the recommended version. [57] 


During the reporting period, the BFLUTS question- 
naire was used to assess risk factors for urinary 
incontinence in both sexes [119] and in randomised 
trials of functional bladder capacity after transcuta- 
neous electrical nerve stimulation and oxybutynin, 
[120] and TVT versus colposuspension in the treat- 
ment of stress incontinence. [121] It was also used in 
a retrospective observational study investigating the 
effectiveness of Burch colposuspension, [122] and a 
modified form was completed by men and women in 
an urban community to determine urinary symptoms 
and incontinence. [123] 


o) DAN-PSS 


This questionnaire was designed in Denmark to mea- 
sure the degree to which men are bothered by urina- 


ry symptoms. [124] [125] A composite score is 
achieved by the multiplication of the “symptom’ by 
the ‘bother’ score, with a total range of 0 to 108. 
[124] [125] A computer version of this questionnai- 
re has been validated and patients seemed to appre- 
ciated more this new version than the paper version. 
[126] It is primarily a questionnaire for the assess- 
ment of the occurrence and bothersomeness of a 
wide range of LUTS in men. 


p) ICSmale 


The ICSmale questionnaire contains 22 questions on 
20 urinary symptoms, and, for most questions, the 
degree of problem that the symptom causes. [61] It 
has exhibited acceptable levels of validity, reliability 
and sensitivity to change following a range of treat- 
ments including surgery, minimally invasive thera- 
pies and drug treatments. [61] [127] [128] This long 
version has been largely replaced now by a scored 
short-form — ICSmaleSF. [58] A modified form of 
ICSmale has been used to assess LUTS and inconti- 
nence in prostate cancer. [129] It also continues to be 
used to assess LUTS in men [70] and minimally 
invasive therapies and drug treatments. [71] [72] 
[130] [131] It is primarily a questionnaire for the 
assessment of the occurrence and bothersomeness of 
a wide range of LUTS in men. 


3. OTHER UI/LUTS QUESTIONNAIRES 


A number of other questionnaires have been develo- 
ped to assess symptoms or quality of life impact of 
LUTS and UI. They do not reach the highest level of 
grading because they do not have the full comple- 
ment of psychometric evaluation or robust data, or 
are less relevant for the assessment of UI than the 
questionnaires reported above. 


a) Grade B questionnaires 
1. SYMPTOMS oF UI/LUTS 
° Male Urogenital Distress inventory (MUDI) (men) 


The Male Urogenital Distress Inventory questionnai- 
re was developed to measure the health-related qua- 
lity of life for men with urinary incontinence, com- 
prising a 27 item male version of the UDI. [132] 
[133] It has been shown to have acceptable prelimi- 
nary levels of validity and reliability, but no respon- 
siveness data have been published. 


° PGI-S (Patient Global Impression of Severity) and 
PGI-I (Patient Global Impression of Improvement) 


PGI-S and PGI-I are global indexes of severity and 
improvement that summarise the severity or impro- 
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vement in single questions with four and seven res- 
ponse categories respectively. [134] Construct vali- 
dity has been investigated in 1133 women with stress 
urinary incontinence: the PGI-S revealed significant 
correlation to incontinence episode (Spearman’s 
rho:0.36, p<0.0001), pad test (rho 0.20, p<0.0001) 
and I-QOL (rho -0.5, p<0.0001); and the PGI-I sho- 
wed significant correlation to incontinence episode 
(Spearman’s rho:0.49, p<0.0001), pad test (rho 0.33, 
p<0.0001) and I-QOL (rho -0.43, p<0.0001). No 
assessment of reliability and responsiveness was 
made. 


° St George Urinary Incontinence Score (SGUIS) 
(women) 


Aspects of validity, reliability and responsiveness 
were examined for this questionnaire in one study. 
[32] The SGUIS correlated moderately well with the 
number of leaks per week (Spearman’s r = 0.610, 
95% confidence interval 0.516-0.689, P < 0.001), the 
test-retest reliability was acceptable, and the change 
after treatment correlated well with the improvement 
in the number of leaks per week (r = 0.742, 0.662- 
0.805, 156 samples, P < 0.001) and 1-h pad test loss 
(r = 0.531, 0.405-0.636, 151, P< 0.001). Further eva- 
luation of the validity and reliability of the question- 
naire is required. 


2. IMPACT OF UI/LUTS ON QUALITY OF LIFE 
° Leicester Impact Scale (LIS) (men and women) 


This questionnaire was developed to assess the 
impact of storage symptoms (with and without 
incontinence) in a community sample of men and 
women over 40 years old. [135] [136] This inter- 
view- administered questionnaire evaluates impact 
on activities and feelings in 21 items. Standard psy- 
chometric methods were used to evaluate and shor- 
ten the questionnaire, and it was compared with 
other questionnaires including the HADS. The two 
sub-scales had high internal consistency (Cronbach’s 
alpha 0.87 and 0.91 — 0.93 overall). Test-retest and 
inter-rater reliability were not very high and the 
author’s caution that the questionnaire may not be 
reliable for use in surveys or among older people. 
[136] While this questionnaire has produced eviden- 
ce of validity, reliability and responsiveness, the evi- 
dence about the reliability of the measure is poor and 
so it is not recommended at the highest level. 


e Male Urinary Symptom Impact Questionnaire 
(MUSIQ) (men) 


The purpose of the MUSIQ is to determine the effect 
of urinary incontinence on health-related quality of 


life of men, comprising a 32 item male version of the 
HQ. [132] [133] Preliminary information was provi- 
ded regarding the construct validity and reliability of 
this measure, but no information regarding the sensi- 
tivity of this measure was provided. 


° King’s Health Questionnaire (KHQ) (Men) 


The KHQ has been shown to have good reliability 
and validity for men. [30] [77] Data relating to res- 
ponsiveness was not provided. 


° Nocturia quality of life questionnaire (men) 


This was developed to assess the specific impact of 
nocturia in men. It was developed following focus 
group interviews and piloted in 107 men with noctu- 
ria in the UK. [137] The final version contains 13 
items with a high alpha and intraclass correlation, 
high correlation with a sleep index and the 
energy/vitality domains of the SF-36, and the ability 
to distinguish between patients with different levels 
of nocturia. [137] 


b) Other questionnaires 


A number of other questionnaires in this area have 
been published, but it is the Committee’s view that 
these have not produced sufficient evidence to attain 
or maintain a Grade B (validity, reliability and res- 
ponsiveness indicated but not with rigour; or validi- 
ty and reliability established with rigour in several 
data sets). Several have not produced publications in 
the reporting period or are focused on particular 
patient groups in single studies. 


1. SYMPTOMS oF UI/LUTS 
° Symptom Severity Index (SSI) (women) 


This short questionnaire was developed in the UK to 
assess stress incontinence, with acceptable levels of 
validity and reliability, but responsiveness has not 
been assessed and no further validation has been 
published in the reporting period. [138] 


° Urge-UDI (women) 


The UDI was modified to focus on urge incontinen- 
ce, comprising 9 questions assessing frequent urina- 
tion, urgency to empty your bladder, difficulty hol- 
ding urine, urine leakage, urine leakage related to the 
feeling of urgency, urine leakage related to physical 
activity, coughing or sneezing, urine leakage not 
related to urgency or activity, night-time urination, 
and bedwetting. [139] [140] [141] No additional 
studies using the U-UDI were found that have been 
published since 1999. 


° Urinary Incontinence and Frequency Comfort 
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questionnaire (UIFC) and Bladder Function Ques- 
tionnaire (BFQC) 


These questionnaires have been designed to assess 
changes in what is termed ‘compromised urinary 
bladder syndrome’ (CUBS). [97] Some aspects of 
validity and reliability have been examined in 47 
patients, with evidence of acceptable internal consis- 
tency, test-retest reliability and correlation with uri- 
nary loss. Further work is required and responsive- 
ness has not yet been assessed. 


2. IMPACT OF UI/LUTS ON QUALITY OF LIFE 
° U-ITQ (women) 


An adapted version of the IIQ has been developed to 
be specific to the assessment of urge incontinence. 
[140] It contains 32 questions, arranged into 6 
domains (travel, activities, feelings, physical activi- 
ties, relationships, sexual function), two single items 
(night bladder control, and satisfaction with treat- 
ment), and a mean summary score composed of the 
6 domain scales. In two published reports of the U- 
TIQ, the internal consistency reliability of the U-IIQ 
has ranged from 0.74-0.96 (Cronbach alpha) for the 
individual subscales, [140] [141] and .90 for the ove- 
rall index score. [140] Intraclass correlation coeffi- 
cients of test-retest reliability have ranged from 0.68- 
0.88. [140] [141] Guyatt’s statistics assessing res- 
ponsiveness to change were reported as —0.62 to 
—0.83 for participants with a stable number of incon- 
tinent episodes, and -1.00 to —1.61 for participants 
who showed an improvement in their number of 
incontinent episodes. [140] The scale has demonstra- 
ted acceptable convergent and discriminant validity. 
[141] Further work on this scale is reported to be 
underway, but has not been published in the repor- 
ting period. 

° Symptom Impact Index (SSI) (women) 

This questionnaire was developed in the UK to 
assess the impact of stress incontinence and has 
acceptable levels of validity and reliability, but no 


responsiveness data or publication in the reporting 
period. [142] 


° Der Inkontinenz-Fragebogen 


This questionnaire [143] was used a randomised 
controlled trial. [144] although no information rela- 
ting to the questionnaire’s validity and reliability has 
been produced. 

° Specific questionnaires 


The following questionnaires were identified that 


focus on particular patient groups, often in single or 
small scale studies. Several of these questionnaires 
are well-established in other areas (e.g. cancer) but 
have had limited use in patients with incontinence: 
Danish LUTS, [145] Post-surgical questionnaire, 
[146] Voiding patterns, [147] Incontinence screening 
questionnaire, [148] Post-radical prostatectomy 
questionnaire, [149] ICSQoL, [150] EORTC metas- 
tatic prostate cancer, [151] Changes in Urinary Func- 
tion, [152] Prostate-targeted Health Related Quality 
of Life, [153] Functional Assessment of Cancer — 
Bladder/General Scales, [152] [154] York Inconti- 
nence Perceptions Scale (YIPS), [96] Stress Inconti- 
nence Questionnaire (SIQ), [155] Incontinence 
Stress Index, [156] BFLUTS QoL, [60] Psychosocial 
consequences questionnaire, [157] Philadelphia 
Geriatric Centre Multilevel Assessment Instrument, 
[158] QOL — Synthelabo, [159] Symptom and psy- 
chological status in stress incontinence, [160] Post- 
radical radiotherapy questionnaire. [161] 


II. QUESTIONNAIRES TO ASSESS 
SYMPTOMS AND QUALITY OF LIFE 
IMPACT OF PELVIC ORGAN 
PROLAPSE 


Many women present with vaginal symptoms and 
pelvic organ prolapse (POP) is frequently implica- 
ted. A traditional clinical history is usually used in an 
effort to assess the symptoms experienced by the 
patient and a thorough clinician will try to gain 
insight into how these symptoms are impacting on 
the patient’s life. However, symptoms often do not 
correlate with objective examination findings. 
Indeed the clinical assessment itself can be inconsis- 
tent, depending upon the position of the patient, whe- 
ther they have been standing for a prolonged time or 
have just used a pessary or tampon. While there is a 
little research defining the association between spe- 
cific symptoms and support defects, [162] [163] 
[164] measuring subjective outcome after treatment 
is problematic. Unlike urinary incontinence, where 
increasingly patient-completed methods such as dia- 
ries and questionnaires are being used to measure 
outcome, very few such instruments are yet available 
for POP. Clinician based history is inconsistent, 
disease impact may not be assessed, leading ques- 
tions can be asked and patients may be unwilling to 
volunteer symptoms, particularly after surgical inter- 
vention, for fear of appearing ungrateful or a nuisan- 
ce. Consequently, despite the highly prevalent nature 
of this condition we have little idea how interven- 
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tion, which is frequently surgical, alters symptoms 
and quality of life. As for incontinence, question- 
naires to assess symptoms and quality of life impact 
of pelvic organ prolapse would be highly desirable. 


For POP, the Committee examined the quality of the 
psychometric evidence and only where published 
data were scientifically sound was the label ‘with 
rigour’ allowed. The Committee noted that this is a 
developing area with few questionnaires currently 
reaching the highest levels of evidence. Thus three 
grades of recommendation were established (Table 
5). 

Table 5. Criteria for recommendation of questionnaires for 
POP at the Third Consultation 


Grade of 
recommendation 


Evidence required (published) 


Highly recommended Validity, reliability and 


(Grade A) responsiveness established 
with rigour. 

Recommended Validity and reliability 

(Grade B) established with rigour, or 


validity, reliability and 
responsiveness indicated. 


With potential (Grade C) Early development — further 


work required and encouraged 


Table 6 : Recommended questionnaires for the evaluation of 
symptoms and quality of life impact of pelvic organ prolap- 
se 


Grade A (highly recommended) 
e None 


Grade B (recommended) 
° Pelvic Floor Distress Inventory (PFDI)[106] 
° Pelvic Floor Impact Questionnaire (PFIQ)[106] 


Grade C (with potential) 

e P-QOL/St. Mary’s Questionnaire [165] 

° Pelvic Floor Dysfunction Questionnaire [166] 

° e-PAQ Pelvic Floor Symptoms Questionnaire [167] 

e Danish Prolapse Questionnaire [168] 

e ICIQ-Vaginal Symptoms Questionnaire (not published) 


1. HIGHLY RECOMMENDED QUESTIONNAIRES 
[GRADE A] 


No questionnaires in this area currently meet these 
criteria. 

2. RECOMMENDED QUESTIONNAIRES [GRADE B] 
a) Pelvic Floor Distress Inventory (PFDI) 


This questionnaire is an adaptation of the well-esta- 


blished UDI with the aim of developing a compre- 
hensive condition specific instrument to assess 
impact from pelvic organ prolapse and other aspects 
of colorectal-anal dysfunction, as well as LUTS. 
[106] The PFDI retains the 19 original items of the 
UDI, and adds 9 items related to lower urinary tract 
symptoms that are common in women with pelvic 
floor disorders. The three original subscales of the 
UDI are retained (i.e., obstructive, irritative/discom- 
fort, and stress). Psychometric testing included 
internal reliability (PFDI Cronbach’s alpha 0.88, 
PFIQ 0.98), 1 week test-retest (interclass correlation 
coefficient PFDI 0.87, PFIQ 0.86). Both correlated 
with stage of prolapse (Spearman correlation coeffi- 
cient for pelvic organ prolapse distress inventory and 
impact questionnaire 0.32 p<0.01, 0.33 p<0.01). 
Responsiveness has not yet been tested. 


b) PFIQ (Pelvic Floor Impact Questionnaire) 


PFIQ is an adaptation of the IIQ to assess quality of 
life impact in women with pelvic floor disorders. It 
contains items included in the original IIQ and new 
items related to other pelvic floor disorders. PFIQ 
has 3 scales including 92 items: IIQ (30 items), 
Colorectal-anal impact Questionnaire (CRAIQ) (31 
items) and Pelvic Organ Prolapse impact Question- 
naire (POPIQ) (31 items). Each scale includes 4 
domains of travel, social, emotional and physical 
activity. The psychometric properties of the PFIQ 
were evaluated in 100 female patients with pelvic 
floor dysfunction. [106] The PFIQ showed good 
validity; each of IIQ, CRAIQ and POPIQ revealed 
significant correlation with incontinence episode and 
number of pad use per week, faecal incontinence per 
week and stage of prolapse, respectively. Internal 
consistency was excellent (Cronbach alpha 0.98) and 
test-retest reproducibility was high (overall ICC 0.86 
ranging from 0.69 to 0.92). A French language ver- 
sion has been produced. [54] Responsiveness has not 
yet been evaluated. 


3. QUESTIONNAIRES WITH POTENTIAL 
[GRADE C] 


a) P-QOL/St Mary’s Questionnaire 


An evaluation of a version of this questionnaire in 
Italian has been published. [165] It has acceptable 
levels of some aspects of validity and reliability, but 
requires further evaluation of these aspects and res- 
ponsiveness. 


b) Pelvic Floor Dysfunction Questionnaire 


This has eight domains: urinary incontinence, urina- 
ry irritative symptoms, voiding dysfunction, pelvic 
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prolapse symptoms, faecal incontinence, defaecatory 
dysfunction, pelvic pain, sexual dysfunction. Only 
the correlation of symptoms with location and seve- 
rity of pelvic organ prolapse has been investigated, 
[166] and so a full evaluation of the validity, reliabi- 
lity and responsiveness of the questionnaires is 
required. 


c) e-PAQ Electronic Pelvic Floor Symptoms Ques- 
tionnaire 


This questionnaire aims to assess pelvic floor symp- 
toms using an electronic format. Two posters have 
been presented but there are no publications to date. 
[167] [169] [170] 


d) Danish prolapse questionnaire 


This questionnaire aims to assess symptoms, bother 
and quality of life in women referred with pelvic 
organ prolapse. Some evidence of content and 
construct validity has been investigated, [168] but 
further work is required on these aspects and respon- 
siveness. 


e) ICIQ- Vaginal Symptoms 


This questionnaire is being developed as part of the 
ICIQ modular programme (see below). Posters have 
been presented but no publications have yet been 
produced. 


IV. QUESTIONNAIRES TO ASSESS 
SYMPTOMS AND QUALITY OF LIFE 
IMPACT OF FAECAL 
INCONTINENCE 


A large number of questionnaires have been develo- 
ped for clinical and research purposes that include 
items relating to faecal incontinence. Although there 
are clear relationships between faecal incontinence 
and other pelvic floor disorders (in particular urinary 
incontinence), it must be borne in mind that partly 
due to clinical tradition and pragmatism, these condi- 
tions have commonly been viewed separately. For 
similar reasons, items relating to faecal incontinence 
have often been included in questionnaires addres- 
sing general gastro-intestinal and colo-rectal func- 
tion, as well as condition specific instruments in such 
areas as irritable bowel syndrome and inflammatory 
bowel disease, conditions which are commonplace in 
colorectal practice as well as in other specialities 
dealing with pelvic floor disorders [171] [172] The 
increasing multidisciplinary approach to incontinen- 
ce necessitates the inclusion of such instruments in 
reviews of this nature, recognising the high preva- 


lence of faecal incontinence, particularly in women, 
and the interrelationship of this condition with other 
pelvic floor disorders. It is also important to remem- 
ber that the normal range of bowel function is wide, 
that bowel function may be highly variable within 
individuals without significant pathology. Conse- 
quently instruments in this field are likely to lack a 
degree of sensitivity or specificity for the specific 
bowel disorders such as IBS, IBD evacuation disor- 
der and constipation. 


Anal incontinence and bowel evacuation are intrinsi- 
cally related to pelvic floor function and it may be 
inappropriate to consider bowel function purely in 
terms of continence and constipation. Evacuatory 
dysfunction may result from a variety of underlying 
pathologies including outlet obstruction, slow transit 
or other mechanical, pharmacological, metabolic, 
endocrine and neurogenic abnormalities. [173] Anal 
incontinence occurs in both sexes, but is commoner 
in women than men. [174] Symptoms are considered 
crucial to diagnosis as specific symptoms are thought 
to reflect the underlying pathophysiology. [175] 
Thus, urgency (the inability to defer defecation) and 
urge incontinence are thought to indicate loss of 
voluntary control due to impaired external anal 
sphincter function, whereas passive incontinence is 
thought to indicate impairment of the smooth muscle 
of the internal sphincter. 


For FI, the Committee examined the quality of the 
psychometric evidence and noted that this is a deve- 
loping area with few questionnaires currently rea- 
ching the highest levels of evidence. A commonly 
used score for FI (Wexner), for example, does not 
appear to have published data related to its psycho- 
metric properties and thus while it is used widely can- 
not be recommended by the committee. Three grades 
of recommendation were developed (Table 7). 


Table 7. Criteria for recommendation of questionnaires for 
FI at the Third Consultation 


Grade of Evidence required (published) 
recommendation 

Highly recommended Validity, reliability and 

(Grade A) responsiveness established with 


rigour. 


Recommended (Grade B) Validity and reliability 
established with rigour, or 
validity, reliability and 


responsiveness indicated. 


With potential (Grade C) Early development — 
further work required and 


encouraged 
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Table 8. Recommended questionnaires for the evaluation of 
symptoms and quality of life impact of FI 


Grade A (highly recommended) 
e None 


Grade B (recommended) 

e Faecal Incontinence Quality of Life Scale[176] 

e Manchester Health Questionnaire[ 177] 

° Birmingham Bowel and Urinary Symptoms Questionnaire 
e (BBUS-Q)[178] [179] 


Grade C (with potential) 

° Wexner score [180] 

° St Mark’s score [181] 

e Faecal Incontinence Survey [182] 

° Elderly Bowel Symptoms Questionnaire [183] 

° Postpartum Flatal and Faecal Incontinence Quality of Life 
Scale [184] 

° Bowel Disease Questionnaire [185] 

° Gastrointestinal Quality of Life Index [186] 


1. HIGHLY RECOMMENDED QUESTIONNAIRES 
[GRADE A] 


No questionnaires are currently available at this 
level. 


2. RECOMMENDED QUESTIONNAIRES 
[GRADE B] 


a) Faecal Incontinence Quality of Life Scale 


The 29-item Faecal Incontinence Quality of Life 
Scale developed and tested by Rockwood et al mea- 
sures impact of anal incontinence over four scales of 
quality of life; Lifestyle (10 items), Coping/beha- 
viour (9 items), Depression/Self perception (7 items) 
and Embarrassment (3 items). [176] The instrument 
was designed to measure the effect on quality of life 
of treatment for individuals with faecal incontinence. 
A panel of colorectal surgeons and researchers gene- 
rated items. Psychometric properties were tested in 
118 patients with faecal incontinence 72 controls. 
The questionnaire showed good discriminant validi- 
ty, with significant differences between patients with 
faecal incontinence and those with other gastro- 
intestinal disorders. There were also significant cor- 
relations with selected subscales of the SF-36. Test- 
retest reliability at a mean interval of 8 days was 
satisfactory, with alpha values for the 4 scales of 0.8 
- 0.96. Internal consistency of the 4 scales was >0.7. 
The instrument does not measure physical symptom 
severity and has not been tested in asymptomatic 
controls, but appears to offer a valid and reliable 
measure of the impact of faecal incontinence on qua- 
lity of life in men and women with this condition. 
[176] However, in order to demonstrate discriminant 
validity, the researchers deemed it necessary to 


modify the questionnaire for use in controls. Its use 
in an unscreened population is as yet unreported, and 
no responsiveness data have yet been produced. 


b) Manchester Health Questionnaire 


This questionnaire consists of items adapted from the 
King’s Health Questionnaire. [177] It uses the same 
basic structure and format but items have a 5-point 
response scale (rather than the 4-point scale in the 
KHQ). It includes items in the 8 domains of quality 
of life as well as a symptom severity scale. Face vali- 
dity was assessed by interview with 15 patients with 
faecal incontinence. Test-retest reliability was mea- 
sured (Pearson correlation > 0.8 in all 9 domains). 
The questionnaire was posted to 236 women with 
faecal incontinence, of which 159 returned comple- 
ted questionnaires. 121 performed test-retest at a 
mean interval of 20 days. Cronbach’s alpha was > 
0.7 in all domains tested, indicated adequate internal 
consistency. Convergent validity was assessed by 
comparison with responses in the SF-36, which sho- 
wed significant correlations between domains of the 
2 instruments. Data relating to women without faecal 
incontinence or unscreened women are not yet avai- 
lable. The questionnaire’s sensitivity to change is 
also not yet established. 


c) Birmingham Bowel and Urinary Symptoms 
Questionnaire (BBUS-Q) 


This is a 22-item questionnaire developed to evalua- 
te symptoms of both bowel and urinary dysfunction 
in women which has a published scoring manual. 
[178] [179] Items were generated by a panel of clini- 
cians and scientists and following review of existing 
instruments in the literature. The instrument was tes- 
ted in the gynaecology departments of three hospi- 
tals, a urogynaecology clinic, a functional bowel cli- 
nic and a general practice. A total of 630 women 
completed the questionnaire; 379 women awaiting 
hysterectomy, 45 women following hysterectomy 65 
women referred with functional bowel and/or urina- 
ry symptoms and 141 asymptomatic controls. The 
content, construct and criterion validity, internal 
consistency, reliability and responsiveness of the 
questionnaire were measured. Low levels of missing 
data, peer and patient reports supported face and 
content validity. Factor analysis showed a clinically 
relevant four-factor structure: Constipation, Evacua- 
tory function, Anal incontinence and Urinary symp- 
toms with low content replication able to distinguish 
between patient groups, indicating good internal 
structure. Comparison with clinical, anorectal phy- 
siological, videoproctographic, transit time and uro- 
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dynamic test results supported the instrument’s crite- 
rion validity. Key domain question analysis and 
Cronbach’s alphas showed internal consistency. 
Kappa values and limits of agreement demonstrated 
good test-retest reliability. Some responsiveness data 
have been produced. 


The authors recommended the questionnaire for use 
as both a research tool and as a useful clinical mea- 
sure. This questionnaire also forms a core element in 
an electronic pelvic floor symptoms assessment 
questionnaire (e-PAQ) (see above). 


3. QUESTIONNAIRES WITH POTENTIAL 
[GRADE C] 


a) Wexner score 


This score was developed in the early 1990s to allow 
an objective comparison of incontinence within 
groups of patients and assessment of treatment effec- 
tiveness. [180] It comprises a set of tables for the 
entry of relevant clinical details, with a grading sys- 
tem for type of incontinence ranging from ‘never’ to 
‘always’. The instruction states “the continence 
score is determined by adding points from the table, 
which takes into account the type and frequency of 
incontinence and the extent to which it alters the 
patient’s life.”[180] The score appears to be comple- 
ted by the clinician. This score is used regularly and 
frequently in clinical practice. For it to achieve a 
higher grading from the Committee, it requires 
conversion to a patient-completed format and inves- 
tigation of its psychometric properties. 


b) St. Mark’s score 


This scale attempts to provide a scoring system for 
the assessment of the severity of FI. [181] There are 
five questions concerned with faecal leakage, bowel 
urgency, use of pads, medication and interference 
with activities. Small samples of patients (n=23 and 
n=10) completed the Wexner, Pescatori and Ameri- 
can Medical Systems scores alongside the new scale. 
The new scale correlated well with the others, a diary 
card and ‘clinical impression’, and scores changed 
significantly in response to surgical treatment. [181] 
The questionnaire is promising but requires further 
development work. 


c) Faecal incontinence survey 


This questionnaire was designed for the assessment 
of anal incontinence, associated symptoms and risk 
factors in the community. [182] The questionnaire is 
based on previously validated instruments from the 
Mayo Clinic[187] [188] and includes a 13-item sub- 


set of questions relating to the quantification of fae- 
cal incontinence. Initial validation and reliability tes- 
ting was carried out in 94 clinic attendees. Assess- 
ment of reliability included a follow-up patient — cli- 
nician telephone interview (n=41) as well as a mai- 
led questionnaire (n=34), combined test-retest data 
which produced a median kappa value of 0.59. In 
some areas reliability was found to be particularly 
low. [189]. Further work is required to establish ade- 
quate levels of validity, reliability and responsive- 
ness. 


d) Elderly Bowel Symptom Questionnaire (EBSQ) 


O’Keefe et al have reported on the feasibility, relia- 
bility and validity of the Elderly Bowel Symptom 
Questionnaire (EBSQ) in clinic attendees in a medi- 
cal outpatients department and 424 community 
based, independently living elderly subjects aged 65 
— 93. [183] The response rate of 77% in the postal 
survey part of the validation was relatively high and 
may provide evidence of good acceptability. Test - 
retest reliability was also acceptable, with a median 
Kappa value of 0.65. Further work is required to 
establish adequate levels of validity, reliability and 
responsiveness. 


e) Postpartum Flatal and Faecal Incontinence 
Quality of life Scale 


Cockell et al conducted in-depth interviews with 10 
women who suffered postpartum faecal or flatal 
incontinence and developed the Faecal Incontinence 
Quality of Life Scale. [184] This condition-specific 
scale has yet to undergo psychometric testing but is 
now being used in a clinical trial comparing different 
methods of repairing anal sphincter injuries follo- 
wing childbirth. 


J) Bowel Disease Questionnaire 


This is a 47-item bowel disease questionnaire for the 
assessment of symptoms including faecal inconti- 
nence and constipation. [185] The questionnaire was 
introduced into a Swedish colorectal clinic in 1992 
for the initial assessment of patients prior to investi- 
gation and included items relating to symptoms as 
well as the patient’s past medical and surgical histo- 
ry. A prospective study was conducted to assess vali- 
dity and reliability. Subjects included 36 with faecal 
incontinence, 38 with constipation and 16 asympto- 
matic controls. Discriminant validity and overall 
test-retest reliability were reported as acceptable, 
though reliability in the faecal incontinence group 
was only 0.57 compared to the control group (0.95). 
Reliability was poor for 6 items relating to enema 
use, stool consistency, straining, incontinence to 
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solid stool, pruritis and differentiation of gas from 
stool. Although patient numbers were small, the 
authors found that the instrument was sensitivity to 
change following intervention. The questionnaire 
has not been validated in English and requires further 
work. 


g) Gastro-intestinal Quality of Life index (GIQLI) 


This instrument was designed to measure quality of 
life in patients with gastrointestinal disease, with 
planned evaluation of psychometric and clinical pro- 
perties in three phases of development. [186] It does 
not have any items specific to FI, although it covers 
a wide range of other bowel symptoms. 


h) Other questionnaires 


A number of other questionnaires are under develop- 
ment in this area but without formal publications: the 
clinical assessment of anal incontinence, [190] [191] 
[192] a scoring system based on linear analogue 
scales, [193] a survey of the bowel patterns of 789 
students and hospital employees (unpublished). 


V. GENERIC HEALTH MEASURES 
FOR INCONTINENCE 


These self-administered questionnaires aim to mea- 
sure the multidimensional nature of health status and 
are suitable for a broad range of illnesses and popu- 
lations. They do not contain specific questions on 
incontinence, but they have been widely used to 
assess the quality of life of incontinent adults on the 
assumption that incontinence has an impact on the 
general well being of a given individual. They can, 
however, be relatively insensitive to conditions such 
as incontinence. During the past 5 year, the SF-36 
has been the most widely used generic health-related 
quality of life measure in the assessment of UI. Seve- 
ral other instruments, such as the SIP, the NHP, and 
the EQ-5D, have had limited use in recent years. All 
of these measures have achieved acceptable reliabili- 
ty and validity in individuals with incontinence. The 
sensitivity of the measures to treatment or a worse- 
ning/improving physical condition has been variable, 
and could be related to the small sample sizes used in 
some treatment-related studies. The SF-36 appears to 
be less sensitive to detected changes among stroke 
and other neurological patients with UI, and in stress 
incontinent women. However, the generic instru- 
ments, particularly the SF-36, are useful in compa- 
ring across chronic conditions or in describing the 
general health status of incontinent adults (Table 8b). 


Table 8b. Recommended questionnaires for the evaluation 
of generic health status in relation to symptoms and quality 
of life impact of UI, FI and POP 


Grade A 

SF-36/SF-12 [194] 

Rand-36 [195] 

EuroQoL EQ-SD [58] 
Nottingham Health Profile [22] 
Sickness Impact Profile [143] 


1. HIGHLY RECOMMENDED QUESTIONNAIRES 
[GRADE A] 


a) Medical Outcomes Study Short-form: SF-36, 
SF-20 and SF-12 


The MOS Short Form - 36 (SF-36) has been used 
extensively for QoL assessment of men and women 
across a variety of health conditions. [194] The SF- 
36 is a 36-item measure developed as part of the 
Medical Outcomes Study in the US. It contains eight 
separate subscales or domains: physical functioning, 
bodily pain, role limitations due to physical health 
problems, role limitations due to personal or emotio- 
nal problems, general mental health, social functio- 
ning, energy/fatigue, and general health perceptions. 
The SF-36 has been culturally adapted and/or trans- 
lated into a variety of languages, and is one of the 
most widely used generic health-related quality of 
life measures in the world. Short-form versions of 
the SF-36 have been developed, such as the SF-20 
and the SF-12. The SF-20 was found to have good 
discriminant validity between a sample of 483 indi- 
viduals with symptoms of an overactive bladder and 
191 controls (Lieberman et al., 2001). The SF-12 
containing only 12 items, however, has been found 
to perform poorly with prostatectomy patients. [196] 


The use of the SF-36 to measure the impact of urina- 
ry symptoms in daily life has increased substantially 
during the past 5 years. The SF-36 has been found to 
have good construct validity, discriminant validity, 
and internal consistency in several research investi- 
gations of persons with incontinence, BPH, or urina- 
ry symptoms. [197] [198] [199] [200] Test-retest 
reliability has been moderate to high (r = 0.60-0.80). 
The SF-36 has also been found to discriminate 
amongst persons of different age groups. [200] Res- 
ponsiveness of the SF-36 to changes in UI status 
and/or treatment, however, has been mixed. Sensiti- 
vity of the SF-36 has been reported to be poor in 


543 


several studies, including a study of neurological 
patients treated with transcutaneous electrical nerve 
stimulation, [201] women receiving pelvic floor 
muscle training following ischaemic stroke, [99] 
stress incontinent patients receiving electrical stimu- 
lation, [202] stress incontinent women fitted with a 
Continence Guard, [101] and in a small randomised 
trial of transcutaneous electrical nerve stimulation 
and oxybutynin in patients with detrusor instability. 
[120] However, responsiveness of the SF-36 to 
changes in clinical or treatment status have been 
reported in clinical trials comparing UI following 
total and subtotal hysterectomy[99] and tension free 
vaginal tape versus colposuspension in stress incon- 
tinent women;[203] among urge incontinent patients 
receiving posterior tibial nerve stimulation, [67] with 
faecal incontinent patients receiving sacral nerve 
neuromodulation;[204] and in studies of radical 
prostatectomy versus external beam radiation for the 
early treatment of prostate cancer. [205]. A study by 
Salinas et al. (2002) reported improvements in SF-36 
scores following surgical treatment for BPH, 
although these improvements were not associated 
with improved I-PSS or urine flow. [206] Thus, the 
responsiveness of the SF-36 appears to vary by the 
population studied and the particular research desi- 
gns employed. 


b) RAND-36 


The RAND-36 Item Health Survey, retains the same 
items and subscales as the SF-36 but uses a slightly 
different scoring algorithm than the SF-36. [195] In 
recent years, there has been an increase in the num- 
ber of published studies across a range of health 
conditions including UI that have used the Rand-36 
to assess health-related quality of life. Downs and 
colleagues (2003) used the RAND-36 and the UCLA 
Prostate Cancer Index to assess the impact of bra- 
chytherapy monotherapy and radical prostatectomy 
on localised prostate cancer patients in the CaPSU- 
RE study. The measure was also used in a study 
assessing the long-term effects of sexual, urinary and 
quality of life outcomes among men treated by radi- 
cal prostatectomy or transurethral resection of the 
prostate 2 years post-surgery. Smith and colleagues 
(2000) used the RAND-36 in a 6 year follow-up 
study of men with prostate carcinoma detected in 
screening studies. [207] In addition, the RAND-36 
was used to assess generic quality of life in a cross- 
sectional study of non-institutionalised Dutch 
women regarding UI. [208] Women with UI were 
found to have lower physical functioning and vitali- 
ty as compared to those without UI. 


c) EuroQol EQ-5D 


The EQ-SD is a standardised instrument for use as a 
measure of health outcomes and utilities[58] This 
questionnaire, developed by the EuroQol group, 
consists of the EQ-5D self-classifier, the EQ VAS 
(visual analogue scale) and the EQ SDQ (standard 
set of socio-demographic questions). Respondents 
are asked to describe their own health status using a 
five-dimensional health state classification system of 
mobility, self-care, usual activities, pain/discomfort 
and anxiety/depression. Each of these dimensions 
records three levels of severity, which are indicated 
by numbers. No problems are coded ‘1’, some or 
moderate problems ‘2?’ and extreme problems ‘3’. A 
health state can therefore be described with a five- 
digit number, for instance 12113. This means ‘no 
problems’ on the dimension of mobility, ‘some pro- 
blems’ on the dimension of self-care, ‘no problems’ 
with respect to usual activities and pain/discomfort 
and ‘severe problems’ on the dimension of anxie- 
ty/depression. The classification system defines 243 
health states. In addition, the states of unconscious- 
ness and death are included. The EQ-5D has been 
translated into many different language versions. The 
EQ VAS is a standard vertical 20-cm visual analogue 
scale for recording respondents’ rating of their cur- 
rent health state on a 0-100 scale. A similar VAS is 
used when valuing hypothetically. 


The EQ-5D is designed for self-completion by 
respondents and is ideally suited for use in mail sur- 
veys, in clinics and face to face interviews. It is 
cognitively simple, taking only a few minutes to 
complete. Instructions to respondents are included in 
the questionnaire. Applicable to a wide range of 
health conditions and treatments, it provides a simple 
descriptive profile and a single index value for heal- 
th status, from which QALY (Quality Adjusted Life 
Years) can be calculated, and that can be used in the 
clinical and economic evaluation of health care as 
well as population health surveys. (for details of eco- 
nomic evaluation, see chapter x). EQ-5D has been a 
specially designed to complement other quality of 
life measures such as the SF-36, Nottingham Health 
Profile, Sickness Impact Profile or disease-specific 
measures. 


Construct validity of the EQ-5D in the assessment of 
urinary incontinence on quality of life was tested in 
1997. The study showed a good correlation between 
EQ-SD index and urinary symptoms. More evidence 
of the construct validity of the EQ-5D in urinary 
incontinence was demonstrated in a study which sho- 
wed strong relationships between the EQ-5D index 
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and general quality of life questions in ICSQoL, and 
a moderate relationship with the question associated 
with incontinence (p=0.0022). On the other hand, 
much weaker relationships were found with other 
specific impact questions. [150] 


A recent multicentre trial used the ED-5D to assess 
quality of life years between baseline and six months 
follow-up for patients randomised to either tension- 
free vaginal tape versus colposuspension for primary 
urodynamic stress incontinence. [209] The results 
indicated that tension-free vaginal tape was a cost- 
effective alternative to colposuspension. A similar 
randomised controlled trial examining tension-free 
vaginal tape and colposuspension was reported to 
have used the EQ-5D, although no information was 
provided in the summary article regarding the per- 
formance of this measure in the study population. 
[203] 


d) Nottingham Health Profile 


The Nottingham Health Profile (NHP) has been used 
in Sweden to assess the quality of life of women with 
incontinence compared with an age-matched sample. 
Overall, all women with incontinence were more 
socially isolated than those in the general population. 
[22] Women with urge and mixed incontinence 
reported more emotional disturbances than the 
control group, and urge incontinent women also 
reported more sleep disturbance than the control 
group. In a study to assess late physical psychosocial 
sequelae in patients treated with external beam irra- 
diation and brachytherapy for localised prostate can- 
cer, no diminished patient QOL was found as com- 
pared to an age matched, healthy control group, 
using the NHP and the EORTC-QLQ-C30. [210] 
Persistent health problems among survivors, howe- 
ver, included sexual disorders, urinary incontinence, 
and urinary incontinence. 


A study by Skeil and colleagues (2001) used the 
NHP and the SF-36 to evaluate the use of transcuta- 
neous electrical nerve stimulation (TENS) in patients 
with urinary symptoms secondary to neurological 
diseases. [201] Patients reported decreases in irritati- 
ve urinary symptoms, urinary frequency, incontinen- 
ce and clothes changing as a result of treatment. 
There were, however, no significant changes in qua- 
lity of life scores for either the NHP or the SF-36 
suggesting a lack of sensitivity in both of these mea- 
sures to these urinary changes. 


The use of the NHP to assess incontinence has been 
minimal in the past several years, although a recent 
study used the NHP as a means of validating a new 


incontinence-specific quality of life measure[63] and 
so it remains Grade A. 


e) Sickness Impact Profile 


The full 136-item version of the Sickness Impact 
Profile (SIP) was used in Norway to assess the qua- 
lity of life of women with urinary incontinence. Ove- 
rall, the impact of incontinence was highest on sleep 
and rest, emotional behaviour, social interaction and 
recreation/past-times. [21] Three subscales of the 
SIP were used in a recent cross-sectional study of 
1,688 men with and without lower urogenital tract 
dysfunction. [137] Men with LUTS had worse emo- 
tional functioning, recreation, and social interaction 
scores than those without LUTS. The SIP was also 
found to discriminate by LUTS severity, in that 
scores on the three SIP subscales worsened as the 
severity of LUTS increased. No other reports of the 
use of the SIP in observational and clinical trials of 
UI and BPH have been reported in the past decade. 


3. OTHER QUESTIONNAIRES 


Other generic health status questionnaires have been 
used in a small number of studies to assess patients 
with incontinence. These instruments have not been 
used in many or any publications in the reporting 
period, however, and as they appear less relevant for 
incontinence are thus not highly recommended by 
the Committee even though they reach the highest 
levels of evidence. 


° Goteborg Quality Of Life Instrument (GQL) 


This questionnaire was designed in Sweden to assess 
general levels of health and their impact on well- 
being. [211] It was constructed originally for men, 
but has been tested on women. No studies using the 
GQL to assess quality of life in persons with urinary 
incontinence have been reported in recent years. 


VI. QUESTIONNAIRES TO ASSESS 
SEXUAL FUNCTION/SATISFACTION 
AND INCONTINENCE 


Sexual function may be regarded as a dimension or 
aspect of overall quality of life for which a number 
of dimension-specific measures have been develo- 
ped and validated. There is a wide choice of avai- 
lable instruments, the selection of which will depend 
on the clinical or research setting where the instru- 
ment is to be employed. Established and widely used 
measures that have been shown to be valid, reliable 


545 


and responsive are clearly desirable, however the 
feasibility and appropriateness of using a particular 
instrument in a particular setting must also be consi- 
dered. A large number of different instruments exist 
in this field, which aim to evaluate specific aspects 
of sexual function and satisfaction. A number have 
been specifically developed or adapted to examine 
sexual function in patients with pelvic floor disorders 
such as incontinence. 


Clinicians who treat sexual problems often prefer to 
use unstructured rather than structured interviews or 
questionnaires in clinical practice as an unstructured 
approach allows the tailoring of questions to suit the 
couple or the individual being assessed. Unstructured 
interviews enable the clinician to support patients who 
feel vulnerable and encourage discussion. The expe- 
rienced clinician hopes to have an appreciation of the 
information required to make the correct diagnosis 
and institute appropriate treatment. In this setting, 
vocabulary can be modified, as can the level of asser- 
tiveness and the depth of questioning to suit the needs 
of the individual. This flexibility is not readily achie- 
vable with questionnaires which individuals may also 
find difficult to complete due their impersonal nature 
or because of physical or mental impairment, cultural 
or language differences. However, some patients find 
the discussion of intimate issues with clinicians very 
difficult and questionnaires may allow these issues to 
be measured in private, at ease and more effectively 
before subsequently exploring questionnaire res- 
ponses in the clinical interview itself (Table 9). 


1. HIGHLY RECOMMENDED QUESTIONNAIRES 
[GRADE A] 


a) Golombok-Rust Inventory of Sexual Satisfaction 


The Golombok-Rust Inventory of Sexual Satisfac- 
tion (GRISS), is a self-report inventory which has 56 
items, from them 28 are for males and 28 are for 
females and it takes approximately 15 minutes to 
complete. [212] The questionnaire was developed 
systematically by sex therapists at the Maudsley 
Hospital Sexual Dysfunction Clinic. The GRISS 
assesses the quality of a sexual relationship in a hete- 
rosexual couple and an individual’s functioning 
within it. This questionnaire is designed for people 
who are currently in a relationship. There are 12 
domain scores, 5 of which are female specific, 5 
male specific and 2 non-gender specific. The 5 fema- 
le specific domains are: Anorgasmia, Vaginismus, 
Avoidance, Nonsexuality and Dissatisfaction. The 2 
non-gender specific domains are: Frequency of 
sexual contact and Non-communication. The ques- 


Table 9. Recommended questionnaires for the evaluation 
of sexual function/satisfaction in patients with inconti- 
nence 


Grade A 


Men and women Golombok-Rust Inventory of Sexual 


Satisfaction [212] 


Men International Index of Erectile Func- 
tion [213] 

ICSsex [214] 

BPHQOLQ9 [215] 
Grade B 


Men and women Psychosocial Adjustment to Illness 


Scale [216] 


Women Pelvic Organ Prolapse/Urinary 
Incontinence Sexual Questionnaire 
[217] 
Brief Index of Sexual Function for 
Women [218] 
Men Brief Sexual Function Inventory [219] 
Grade C 


(with potential) 


Men and women Derogatis Interview for Sexual 


Functioning [216] 
Sexual Behaviour Inventory [220] 


Changes in Sexual Functioning 
Questionnaire [221] 


Sexual Interaction Inventory [222] 
Index of Sexual Satisfaction [223] 


Multidimensional Sexuality 
Questionnaire [224] 


Women McCoy Female Sexuality 


Questionnaire [225] 
BFLUTSsex [60] 


Female Sexual Function Index [226] 
Sexual Function Questionnaire [227] 


Simple Sexual Function 
Questionnaire [228] 


Men DAN-PSSsex [229] 


Sexual life quality questionnaire [230] 


tionnaire was validated on a clinical sample recruited 
from sexual dysfunction clinics throughout the UK, 
consisting of 68 men and 63 women, and a control 
group of 29 men and 30 women randomly selected 
from primary care attendees. Split half reliability 
was 0.94 for the female scale and 0.87 for the male 
overall scale. Average internal consistency of sub- 
scales was 0.74. Both the overall female and male 
scores were found to discriminate well between cli- 
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nical and non-clinical samples and scores on sub- 
scales successfully discriminated specific diagnostic 
groups. There was also a significant correlation bet- 
ween therapists’ ratings of severity and scores on the 
questionnaire. Responsiveness was assessed by com- 
paring change in the questionnaire scores with rated 
improvements by sex therapists. Correlations were 
moderate but statistically significant (0.54 for males 
and 0.43 for females, p<.005 and p<.01 respective- 
ly). Test-retest reliability was assessed in 41 couples 
receiving either marital or sex therapy. A further two 
subscales apply to both males and females and cover 
infrequency and non-communication. An additional 
2 items each for males and females contribute to the 
overall scores but are not included in the subscales. 
The GRISS has been used by Hunt & Moss (1996) in 
a small study exploring the relationship of unwanted 
sexual experience to detrusor instability and sexual 
dysfunction. [231] High levels of sexual dysfunction 
were found in incontinent subjects compared to other 
clinical groups. The GRISS is not applicable to 
homosexual couples or people without a partner, but 
does provide an otherwise comprehensive, effective 
and well-used questionnaire. 


b) International Index of Erectile Function (IEF). 


The international index of erectile function (IIEF) is 
a 15-item self-administered questionnaire. It was 
designed to assess erectile function and is culturally 
and linguistically validated in at least 10 languages 
for use in multinational clinical trials. [213] It was 
initially validated in 351 patients with erectile dys- 
function (ED) and found to have a high degree of 
internal consistence (Crohnbach’s alpha > 0.85) and 
sensitivity to change with treatment. The question- 
naire was culturally and linguistically validated in 
the following languages: Danish, Dutch, English 
(American, Australian and British), Finnish, French, 
German, Italian, Norwegian, Spanish and Swedish. 
The final 15-item instrument addresses five different 
domains of sexual function: erectile function, orgas- 
mic function, sexual desire, intercourse satisfaction 
and overall satisfaction. The IEF has a high degree 
of internal consistence. Test-retest repeatability was 
high for the domains of erectile function and inter- 
course satisfaction and moderately high for the other 
domains. Discriminant validity was good for most 
domains (except the sexual desire domain). 
Construct validity was good and all five domains 
showed a high degree of sensitivity to change. An 
abridged 5-item version of the questionnaire has also 
been developed (IIEF-5). [232] Of the 5 items, 4 are 
from the erectile function domain and one addresses 


sexual intercourse satisfaction. The main difference 
between the 5- and the 15-item version is that the 
former asks patients to self-assess erectile function 
and satisfaction over the past 6 months while the lat- 
ter refers to a time frame of 4 weeks. It has been used 
recently in a multinational survey of male ageing. 
[229] 


c) ICSsex 


The ICSsex is part of the ICS-BPH questionnaire. 
[214] It consists of 4 items: to what extent sex life 
has been spoilt by urinary symptoms, ability to have 
erections, ability to ejaculate, and pain or discomfort 
on ejaculation. As with the other ICS questionnaires 
each item has an additional part to each item concer- 
ning the amount of bother the symptom causes i.e. 
how much of a problem is this for you? It has been 
used in both clinic and community samples to assess 
the relationship between urinary symptoms and 
sexual function, [214] and to show that urinary 
symptoms most frequently associated with sexual 
dysfunction were those related to incontinence. [233] 
It has also been used in a randomised trial of treat- 
ments for LUTS to investigate sexual side effects. 
[234] Aspects of reliability, validity and responsive- 
ness have been tested and found to be satisfactory. 


d) BPH QOL9 


The QOL49 is a short form of the QOL20, a ques- 
tionnaire previously validated in French for men 
with LUTS related to BPH. [215] The short form was 
developed using a large-scale cohort study of 7093 
men with BPH who received alfuzosin for 3 months. 
The items were reduced by identifying questions that 
contributed most to establishing the global score and 
that reflected the structure of the questionnaire on 
principal components analysis. The final, 9-item 
questionnaire consists of 3 items concerning general 
well being, 3 items assessing BPH interferences with 
activities, and 3 items pertaining to patients’ percep- 
tions of their sexual life. The sexual function domain 
covered sexual desire, erectile function and satisfac- 
tion with sex life. The QOL9 was validated in two 
studies, a longitudinal study of alfuzosin, having a 
sample size of 4259, and a smaller cross-sectional 
study of men having symptomatic BPH (n=48), or no 
symptoms of BPH (n=42), and a group of younger 
men (n=23). Feasibility and acceptability of the 
questionnaire were assessed by completion rates that 
exceeded 85%. Principal components analysis 
confirmed the three-factor structure. Discriminant 
validity was measured by comparing cases and non- 
cases. On the sexual function domain cases scored 
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10.5, non-cases 15.2 and young men 26.3. The most 
strongly discriminating question between cases and 
non-cases was Satisfaction with sex life. There was 
also a good correlation between symptom severity 
and the total QOL9 score. Internal consistency of the 
overall scale was fair with Cronbachs alpha of 0.79 
for patients with BPH and 0.85 for the control 
groups. Test-retest reliability was good for the total 
score but moderate for the sexual function subscale 
(ICC = 0.69 - 0.88) with the reliability of the erection 
item having an ICC of 0.53. After treatment the 
effect size of the change in the sexual function 
domain was linked to age and initial symptoms seve- 
rity but had a mean of 0.02 and 0.55 for patients trea- 
ted in each of the two studies. 


2. RECOMMENDED QUESTIONNAIRES 
[GRADE B] 


° The Psychosocial Adjustment to Illness Scale 
(PAIS) 


The Psychosocial Adjustment to Illness Scale (PAIS) 
was designed to assess the psychological and social 
adjustment of male and female medical patients to 
their illness and is in an interview or self-report for- 
mat (PAIS and PAIS-SR). [216] It contains a sexual 
relationships domain consisting of 6 items assessing 
the quality of interpersonal sexual relationships, 
sexual interest, frequency of sexual activity, sexual 
satisfaction, sexual dysfunction and interpersonal 
sexual conflict. Validation was carried out on groups 
of patients having renal dialysis, lung cancer, cardiac 
problems, breast cancer, and Hodgkin’s disease. 
Internal consistency of the sexual relationships 
domain ranged from 0.8 to 0.93 in these different cli- 
nical groups. Factor analysis confirmed the subscale 
structure. All 6 items in the sexual relationships 
domain had very marked loadings on this dimension, 
with no appreciable loadings from other items. 
Convergent validity was assessed by comparing the 
scale to the Global Adjustment To Illness Scale (r- 
0.46), the SCL-90R (r=0.13), Affect Balance Scale 
(r=0.42), and the Patients Attitudes, Information and 
Expectancies Scale (r=0.40). Discriminant validity 
was assessed by comparing patients screened positi- 
ve and negative for lung cancer. There were diffe- 
rences in the mean scores between the two groups 
which approached significance (t=1.53, p<0.10). 
[14] The PAIS has been used to investigate the 
impact of different types of urinary incontinence on 
sexual function[235] in a sample of 200 patients 
referred for urodynamic assessment. Compared to 
patients with GSI, patients having DI were signifi- 


cantly impaired on all items of the sexual relation- 
ships subscale, apart from the ‘sexual satisfaction’ 
item. Some aspects of validation were also carried 
out in a small study of 29 patients who had been trea- 
ted successfully for penile cancer[236]. Internal 
consistency of the sexual relationships scales was 
good having Cronbach alpha of 0.83. Convergent 
and discriminant validity was shown in significant 
correlations with well-being scales but not with 
social scales. In addition, patients who had had the 
most radical treatments in terms of partial or total 
penectomy scored lower on the sexual relationships 
scale as did older patients (mean age 63 years) com- 
pared to younger patients (mean age 41 years), whe- 
reas having a mental disorder showed no correlation 
with sexual relationship scores. 


b) Pelvic Organ Prolapse/Urinary Incontinence 
Sexual Questionnaire (PISQ) 


Rogers and colleagues in the United States have 
reported the development and validation of a measu- 
re of sexual function in women with urinary inconti- 
nence or pelvic organ prolapse. [217] The scale 
consists of 31 items spread across 3 domains: beha- 
vioural/emotive, physical, and partner-related. The 
measure has been found to have acceptable conver- 
gent and divergent validity and to be able to discri- 
minate between women with and without urinary 
incontinence or pelvic organ prolapse. [217] [237] 
Test-retest ranged from 0.56 to 0.93, showing some 
variability in the moderate to high reliability ranges. 
[238] The internal consistency of the total measure 
and the behavioural/emotive, physical and partner- 
related domains was .85, .86, .77, and .43, respecti- 
vely. [238] Sensitivity of the PISQ-31 was not asses- 
sed. 


A short form version of the questionnaire PISQ-12 
has also been developed by the same team of resear- 
chers. [239] All subsets regression analyses with r > 
0.92 identified 12 items, across all three domains, 
that were the most highly predictive of the PISQ-31 
scores. Construct validity of the PISQ-12 was exa- 
mined through correlations with the long form of the 
questionnaire PISQ-31 (r=0.75-0.95), the Sexual 
History Form -12, and the IIQ-7. Correlations of the 
PISQ-12 with these latter measures were similar to 
those found for the PISQ-31. The PISQ-12 scores 
were lower in those patients with poorer sexual func- 
tioning and more depressive symptoms. Test-retest 
reliability was moderate to high. Internal consistency 
reliability was stated as having been done, although 
the values were not reported in the article. Sensitivi- 
ty of the PISQ-12 was not assessed. 
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An initial validation of a Spanish version of the 
PISQ-31 was reported for 34 bilingual patients of 
Mexican, Central or South American, Puerto Rican 
and Cuban origins living in the United States. [240] 
Good agreement between the Spanish and English 
versions was achieved for 30 of the 31 items. The 
three-factor structure of the original measure was 
validated in this sample of participants. 


c) The Brief Index of Sexual Function for Women 
(BISF-W) 


The Brief Index of Sexual Function for Women 
(BISF-W) is a 22-item self-completed questionnaire 
that takes 15-20 minutes to complete. [218] It is desi- 
gned to assess current levels of female sexual func- 
tion and satisfaction. It was originally validated in a 
sample of 269 sexually active women age 20-73, and 
used a 3-factor scoring system (Interest/desire, 
Sexual activity, Sexual satisfaction) with acceptable 
test-retest reliability. A new quantitative scoring 
algorithm was developed to facilitate the use of the 
BISF-W in clinical trials, providing an overall com- 
posite score for sexual function and 7 domain scores; 
Thought/desire, Arousal, Frequency of sexual activi- 
ty, Receptivity/initiation, Relationship satisfaction, 
Pleasure/orgasm, and Problems affecting sexual 
function. Norms for the composite score and for each 
of the seven dimension scores are available, derived 
from a sample of 225 healthy women (age 20-55). 
[241] Comparing these scores with those of 104 sur- 
gically menopausal, sexually active women who 
reported impaired sexual function (age 20-55), the 
instrument showed good discriminant validity bet- 
ween women with and without sexual complaints in 
each of the 7 sexuality domains. In a placebo- 
controlled study, the BISF-W was sensitive to detec- 
ting differences between treatment groups in two of 
the 7 sexuality domains and on the overall composi- 
te BSIF-W score. 


d) Brief Sexual Function Inventory 


This 22-item questionnaire concerning male sexual 
function was designed for clinical and research pur- 
poses in urological settings. [219] Items were gene- 
rated from the literature to produce a 50-item ques- 
tionnaire which was then reduced down to 22 items 
in a series of pilot studies prior to the final validation 
study. The questionnaire comprises of 5 subscales: 
Libido, Erectile function, Ejaculation, Assessment of 
significance of each domain and Overall satisfaction. 
Validation was carried out on a sample of 74 men 
with sexual dysfunction and 60 general medical 
patients. Mean age was 55 and 45 years respectively. 


The study describes development of individual sub- 
scales down to a final questionnaire of 11 items 
based on measures of internal consistency and test- 
retest reliability. Internal consistency of the sub- 
scales ranged from 0.62 to 0.95 and ICC’s from 0.79 
to 0.89 for test-retest reliability. All subscales except 
the drive and ejaculation subscales discriminated 
between patients being treated for sexual dysfunc- 
tion and general medical patients, but it was not 
expected that drive would be reduced in patients 
experiencing sexual dysfunction and ejaculation did 
not appear to be an important issue for patients. 


3. QUESTIONNAIRES WITH POTENTIAL 
[GRADE C] 


a) The Derogatis Interview for Sexual Functioning 
(DISF) 


The Derogatis Interview for Sexual Functioning 
(DISF)[216] is a 25-item semi-structured interview. 
It takes around 15 minutes to administer. It aims to 
provide a multidimensional assessment of sexual 
function. Like the CSFQ, DISF is used both for 
males and females. A self-report version is also avai- 
lable (DISF-SR). There are five domains that are 
supported by factor analysis: Sexual cognition/fanta- 
sy, Sexual arousal, Sexual behaviour/experience, 
Orgasm and Sexual drive/relationship. The scores 
can be interpreted as discrete item, domain or global 
summary scores, with a total score that summarises 
level of sexual functioning across all domains. Both 
the DISF and the self-report version have had normal 
ranges established in community samples composed 
of 399 participants between the age of 19 to 64. Test- 
retest internal consistency and inter-rater reliabilities 
were within the acceptable range. The CSFQ has 
been translated into 8 different languages, but further 
evaluation of other aspects of validity, reliability and 
responsiveness is required. 


b) Sexual Behaviour Inventory (SBI) 


The Sexual Behaviour Inventory (SBID[220] mea- 
sures four types of sexual behaviour both for females 
and males; Sexual behaviours displayed by the sub- 
ject alone, by the subject to the partner, by the part- 
ner to the subject and by the subject and the partner. 
This instrument examines which behaviours have 
been experienced (experience scale), and the degree 
of pleasure associated with the sexual activities 
experienced by the subject (experimental pleasure 
scale) for each type of behaviour (Trudel et al., 
2001). Further evaluation of other aspects of validi- 
ty, reliability and responsiveness is required. 
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c) The Changes in Sexual Functioning Question- 
naire (CSFQ) 


The Changes in Sexual Functioning Questionnaire 
(CSFQ)[221] was designed for use in both men and 
women. It has 35-items for women and 36 for men. 
It is a structured interview designed to measure ill- 
ness and medication related changes in sexual func- 
tion. The CSFQ takes approximately 20 minutes to 
administer and provides a gender specific report 
(CSFQ-F & CSFQ-M). The questionnaire has five 
domains, Sexual desire frequency, Sexual desire 
interest, Sexual pleasure, Sexual arousal and 
Orgasm. An overall CSFQ score can also be derived. 
Additional questions ascertain the degree to which 
sexual functioning has changed over time and how 
extensive changes are as well as a measure of the 
nature and underlying cause of these changes. The 
interview was standardised on a sample of 122 medi- 
cal students (68 males and 54 females between the 
age of 22-35) and 33 psychiatry residents (17 males 
16 females between the age of 25-43). The question- 
naire showed discriminant validity between healthy 
volunteers and a sample of individuals suffering 
from depression and in both the total CSFQ and its 5 
domains. Internal consistency and test-retest reliabi- 
lities for the CSFQ were acceptable, but further eva- 
luation of other aspects of validity, reliability and 
responsiveness are required. 


d) Index of Sexual Satisfaction (ISS) 


The Index of Sexual Satisfaction (ISS) was develo- 
ped by Hudson et al in 1981[223] to measure the 
magnitude of problems in people with sexual dys- 
function. It is a 25 item self-report inventory, which 
takes around 10 to 15 minutes to complete and gene- 
rates five scales relating to sexual satisfaction. Evi- 
dence of divergent validity is shown by its ability to 
discriminate between samples with and without sex 
problems but further evaluation of other aspects of 
validity, reliability and responsiveness is required. 


e) Multidimensional Sexuality Questionnaire 


(MSQ) 


Multidimensional Sexuality Questionnaire (MSQ) 
[224] is a 60-item questionnaire with 12 subscales 
measuring various psychological tendencies and 
dimensions about both male and female sexuality. 
The subscales include; Sexual esteem, Sexual preoc- 
cupation, Internal sexual control, Sexual conscious- 
ness, Sexual motivation, Sexual anxiety, Sexual 
assertiveness, Sexual depression, External sexual 
control, Self-monitoring, Fear of sexuality, and 
Sexual satisfaction (Trudel et al., 2001). 


J) The Sexual Interaction Inventory (SII) 


The sexual Interaction Inventory (SII) is a self-com- 
pleted questionnaire containing 102 items. [222] It is 
for both men and women and measures levels of 
sexual function and satisfaction in a relationship. It is 
not applicable to single people. Participants are 
asked to answer about their frequencies, desires and 
self and partner satisfaction for 17 sexual beha- 
viours. Eleven scale scores are generated. Statistical- 
ly significant score differences between patients and 
controls (p< .05) were found in 9 of the 11 scales. 
Test re-test reliability over two weeks was .53 - .90. 
The questionnaire takes around half an hour to com- 
plete, which may limit its clinical utility in some cir- 
cumstances. 


g) McCoy Female Sexuality Questionnaire 
(MFSQ) 
The McCoy Female Sexuality Questionnaire 


(MFSQ) is a 25-item self-report inventory aiming to 
assess levels of sexual interest and response in 
women. [225] Initial psychometric testing involved 
364 university students, though it has also been used 
in menopausal women where responses relating to 
the menopause and oestrogen levels were signifi- 
cantly correlated. Seven point scales are generated. It 
has been translated into French and Swedish. In a 
study employing the French translation there were 
significant differences between treatment and non- 
treatment groups as well as convergent validity with 
other measures. Test-retest reliability was also satis- 
factory. 


h) BFLUTSsex. 


The BFLUTSsex questionnaire contains 4 questions 
related to sexual function: pain or discomfort due to 
dry vagina, whether sex life has been spoilt by uri- 
nary symptoms, pain on sexual intercourse, and lea- 
kage on intercourse. [60] In addition to each of these 
items the respondent is asked how much of a pro- 
blem this is for them. It has been used to assess 
sexual function after hormone replacement thera- 
py[242] and pelvic floor muscle training. [243] This 
has been replaced by one item in the new BFLUTS 
scored short form (see above). 


i) Simple Sexual Function Questionnaire 


Walters, Taylor and Schoenfeld (1990) used a 
simple, 3 item questionnaire devised by Plouffe 
(1985) to assess the relationship of sexual dysfunc- 
tion to urodynamic diagnosis in incontinent women. 
[228] The questionnaire asks if the respondent is 
sexually active and if so, whether there are any pro- 
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blems. If the respondent has problems they are asked 
about pain during coitus. Walters et al. (1990) added 
a question asking whether urinary symptoms interfe- 
red with sex. [228] Again these questions are similar 
to those used in the BFLUTS and the Bernstein ques- 
tionnaires. Although sexual dysfunction was more 
prevalent in the incontinent groups there was no dif- 
ference between those with GSI and those with DI. 
Plouffe (1985) developed this questionnaire by com- 
paring these three items, administered by junior 
interns to a sample of 57 female patients in a ward 
environment, to longer, more in-depth interviews 
carried out in private. [244] The short questionnaire 
was found to detect all cases of sexual dysfunction 
identified by in-depth interview. 


J) The Female Sexual Function Index (FSFI) 


The Female Sexual Function Index (FSFI)[226] is a 
19-item self-report questionnaire for measuring 
female sexual function and takes approximately fif- 
teen minutes to administer. It provides five domains 
of sexual function, which have been confirmed using 
factor analysis they include: Desire, Lubrication, 
Orgasm, Arousal, Pain and Satisfaction. An overall 
total score is also provided. The FSFI was developed 
using a sample of 131 female controls (between the 
age of 21-68) and 128 females who met Diagnostic 
and Statistical Manual of Mental Disorders (DSM- 
IV; American Psychiatric Association, 1994) criteria 
for Female Arousal Disorder (FSAD). The age of the 
participants was matched (21-69). Norms are avai- 
lable for both groups (controls and FSAD) at the 
individual items level, the domains level, and the 
full-scale scores. The FSFI discriminated reliably 
between women with arousal disorder (FSAD) and a 
control group on each of the domains of sexual func- 
tion as well as on the full-scale score. FSFI data were 
also compared with results from the Locke-Wallace 
Marital Adjustment test (1959), Correlations bet- 
ween the two were generally modest in magnitude, 
with the strongest observed for the satisfaction 
domain of the FSFI. Internal consistency and test- 
retest reliability of the FSFI have been established. 


k) Sexual function questionnaire 


The 31-item sexual function questionnaire (SFQ) 
was designed specifically as an outcome measure for 
use in clinical trials of drugs for female sexual dys- 
function (FSD). [227] It was derived from semi- 
structured interviews with 82 women with or without 
FSD, initially 61 items were generated, following 
which 31 items were selected by a panel for face 
validity and clinical relevance. The questionnaire 


was then used in 2 multicentre phase II clinical trials 
involving 781 women. Factor analysis identified 7 
domains: Desire, Physical arousal-sensation, Physi- 
cal arousal-lubrication, Enjoyment, Orgasm, Pain, 
and Partner relationship. Internal consistency in a 
sample of 201 women was 0.65 — 0.91. Test-retest 
reliability was moderate (Cohen’s weighted kappa 
values 0.21 — 0.71, Pearson correlation coefficients 
0.42 — 0.78). The instrument discriminated well bet- 
ween women with and without FSD as well as bet- 
ween those wh Multidimensional Sexuality Ques- 
tionnaire (MSQ)o had improvement in FSD and 
those who reported no improvement (p<0.001). 


D DAN-PSSsex 


A derived form of DAN-PSS, the DAN-PSSsex, was 
used in a multinational survey on the prevalence of 
LUTS and sexual dysfunction of men aged between 
50 and 80 years old. [229] 


m) Sexual life quality questionnaire (SLQQ) 


This 16-item instrument was designed to evaluate 
sexual function and satisfaction with treatment for 
erectile dysfunction (ED) in men and their sexual 
partners[230] Its psychometric properties have been 
evaluated in 2 studies evaluating men being treated 
for ED, where it showed evidence of responsiveness 
and a reliable indicator of treatment preference in 
this context. 


n) Other measures of sexual function 


Many of the questionnaires assessing the psychoso- 
cial impact of LUTS and/or UI contain one or two 
questions related to sexual function. The majority of 
these are discussed above, either as symptom ques- 
tionnaires or general quality of life questionnaires. 
Questionnaires containing just one question tend to 
focus on a general assessment of the overall impact 
of urinary symptoms on sexual functioning. The 
Kings Health questionnaire, [30] the Incontinence 
Impact Questionnaire, [245] and the I-QOL[246] are 
recommended by the Committee for use for 
UI/LUTS. However, when considering the sexual 
items it must be borne in mind that validation of the 
sexual items was not always carried out or made 
explicit. But the questions relating to sexual function 
in each of the questionnaires are very similar and 
judgements on validity can be made by comparing 
questions and psychometric data between question- 
naires as well as considering the psychometric pro- 
perties of the scales as a whole. If more in-depth 
information is required concerning sexual function, 
the questionnaires recommended for this aspect 
should be used (see above). 
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There are other general measures of sexual function, 
such as the Watts Sexual Function Questionnaire. 
[247] and Medical Outcomes Study (MOS) Sexual 
Functioning Scale. [248] There are also question- 
naires that have been designed for sexual dysfunc- 
tion specific to particular diseases, such as Radium- 
hemmets Scale of Sexual Function, [249] Sexual 
Adjustment Questionnaire (SAQ), [152] and Prosta- 
te-targeted Health Related Quality of Life. [153] 


A small number of questionnaires have produced ini- 
tial validation but without publications during the 
reporting period: Effect of Urinary Incontinence on 
Sexuality Questionnaire (EISQ), [250] and Effects of 
urinary incontinence on sexual activity. [251] 


VII. QUESTIONNAIRES FOR 
SPECIFIC PATIENT GROUPS 


Most studies and questionnaires have been develo- 
ped for use with members of the general population 
or urology/gynaecology patients with incontinence 
or POP. However, some specific patient groups may 
experience particular problems with incontinence 
(for example, children, frail elderly or those who are 
severely disabled), which may require independent 
investigation and potentially the development of 
more specific measures or the addition of a new sub- 
set of items on already developed instruments. The 
Committee advises that researchers should use exis- 
ting highly recommended or recommended question- 
naires if possible as this aids comparison and to redu- 
ce the increasing proliferation of questionnaires. 
Many of the questionnaires developed below for par- 
ticular conditions (e.g. prostate cancer) pre-dated the 
development of highly recommended questionnaires, 
and highly recommended questionnaires should be 
used preferentially. 


1. OLDER PEOPLE 


Urinary incontinence symptoms play an influential 
role on the overall QOL in older people. Urinary 
incontinence causes a significant decrease in QOL, 
as severe as that of many chronic disease states. 
Since the elderly commonly have various types of 
comorbid conditions, it may be difficult to measure 
the impact of urinary incontinence with generic QOL 
measures. The use of incontinence specific tools to 
measure QOL in the elderly, therefore, is of conside- 
rable importance. The validated incontinence-speci- 
fic QOL questionnaires, such as IIQ, I-QOL or KHQ, 
are used for clinical trials or research on urinary 
incontinence including elderly people. Okamura, 


assessed symptoms and QOL in elderly people (men 
and women) with lower urinary tract symptoms 
including incontinence, using KHQ and IPSS. They 
showed that symptoms and QOL in the elderly with 
LUTS could be assessed by IPSS and KHQ and that 
urinary incontinence appeared to be more associated 
with QOL in elderly women. [79] 


On the other hand, a variety of factors surrounding 
elderly people, including physical, social, mental, 
economic or environmental conditions, are different 
from those of younger generations. In fragile elderly 
people with dementia or physical impairment, it may 
be difficult to assess the impact of urinary inconti- 
nence alone. Questionnaires specifically developed 
for the elderly may be of great importance. However, 
there is currently little literature relating to the deve- 
lopment or validation of particular questionnaires for 
older people with urinary incontinence. Two ques- 
tionnaires were found and are described below. 


a) The Urge Impact Scale (URIS) [Grade B] 


The Urge Impact Scale (URIS) was designed and 
tested specifically for older persons with urge incon- 
tinence. The URIS was developed and validated by 
DuBeau et al. (1999). [252] And included 32 items, 
reduced to 24 items (URIS-24). The URIS-24 was 
psychometrically assessed for validity and reliability 
in community-dwelling men and women with urge 
incontinence, older than 60 years old. Cronbach 
alpha was 0.84 for the URIS-32 and 0.94 for the 
URIS-24. In assessment of test-retest reliability, 
interclass coefficient (ICC) was 0.88. The URIS-24 
had modest but nearly significant correlation with 
the number of urge incontinence episodes (rho=- 
0.39, p=0.05). Factor analysis revealed 3 component 
structures corresponding to physiological burden, 
perception of personal control and self-concept. 
There was no analysis for responsiveness. They sho- 
wed that the URIS-24 is an internally consistent, 
highly reproducible tool for the assessment of the 
QOL impact of urge incontinence on older persons. 


b) Swedish questionnaire [Grade C] 


A questionnaire survey was conducted among men 
and women aged over 75 years in Sweden. [253] The 
questionnaire was developed specifically for the 
study although many questions had been used in a 
previous epidemiological study. [254] The question- 
naire achieved an admirable 62% response rate, but 
no details were published describing the psychome- 
tric properties of the questionnaire. 


2. CHILDREN 


Some questionnaires have been developed specifi- 
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cally to address issues for children, particularly enu- 
resis. See Chapter (Children). 


3. SPINAL CORD INJURED/NEUROLOGICALLY 
DAMAGED 


Individuals who have can experience particular diffi- 
culties with incontinence and the use of various 
devices. It would be useful to investigate whether 
Grade A questionnaires, developed for people 
without neurological damage, can be used in this 
group, or whether additional modules or instruments 
are required. This is an area and where a small num- 
ber of questionnaires are being developed (see 
below). 


a) Qualiveen: quality of life related to urinary pro- 
blems in spinal cord injury [Grade B] 


A questionnaire has been developed to evaluate the 
specific impact of urinary dysfunction on the quality 
of life of spinal cord injury patients in France. [255] 
Items were selected following patient interviews, 
and were then assessed for validity and reliability in 
281 spinal cord injury patients with urinary difficul- 
ties. The items were reduced psychometrically and 
the resultant questionnaire has been named Quali- 
veen. [255] 


b) Quality of life for Spinal Cord Patients 


This questionnaire is under development in New 
Zealand (Arnold et al) and in association with the 
ICIQ. Posters have been presented, but as yet there 
are no publications. 


4. PROSTATE/BLADDER CANCER 


Very many questionnaires are available for assess- 
ment in this area: Post-radical prostatectomy ques- 
tionnaire, [149] [256] Cancer Rehabilitation Evalua- 
tion System - Short Form (CARES-SP), [257] Pros- 
tate Cancer Treatment Outcome Questionnaire 
(PCTO-Q), [151] PROSQOLIT, [258] Modified Sou- 
thwest Oncology Group (SWOG), [259] Functional 
Assessment of Cancer Therapy - (FACT-G), Bladder 
form (FACT-B) and Prostate form (FACT-P), [260] 
Functional Assessment of Cancer Therapy Vander- 
viet Cystectomy Index (FACT-VCI), [261] EORTC 
metastatic prostate cancer, [151] Changes in Urinary 
Function, [152] Prostate-targeted Health Related 
Quality of Life. [153] 


5. LOWER URINARY TRACT SYMPTOMS/BENIGN 
PROSTATE DISEASE 


Very many questionnaires are available for assess- 


ment in this area, most of which do not contain 
symptoms or full evaluation of UI: AUA Symptom 
Index. [262] I-PSS. [262] [263] Patient-completed 
modification of the Boyarsky[264] schedule. [265] 
BPH Impact Index. [266] BPH Health-related QoL 
survey. [267] 


One questionnaire has been designed for patients 
with urinary stents: USSQ. [71] 


VIII. INTERNATIONAL 
CONSULTATION ON 
INCONTINENCE QUESTIONNAIRE 


(ICIQ) 


The ICI is developing a set of modular question- 
naires that, it is hoped, will become the international 
standard for work on pelvic problems related to 
lower urinary tract, vaginal and lower bowel dys- 
function. There are ‘core’ modules, representing the 
major domains of UI, FI and POP, with ‘optional’ 
modules that allow more detailed evaluation of par- 
ticular issues or groups, and ‘add-on’ modules for 
particular areas, such as sexual function. These 
modules adopt existing questionnaires wherever pos- 
sible. This is still a developing area, and so is likely 
to change to some degree over time. The following 
section reports on the situation as of September 
2004. 


1. THE MODULES (SEPTEMBER 2004) 


a) Core modules - symptoms 


° ICIQ-MLUTS (urinary symptoms): this is deri- 
ved from the fully-validated ICS-BPH question- 
naire, the ICSmale, without the incontinence 
questions. [61] 

° ICIQ-FLUTS (urinary symptoms): this is derived 
from the fully-validated BFLUTS questionnaire 
without the incontinence symptoms. [60] 

° ICIQ-VS (vaginal symptoms): in development 

° ICIQ-BS (bowel/faecal symptoms): in develop- 
ment 


b) Core modules — patient groups 


° ICIQ-UI short form (urinary incontinence): this 
is the ICIQ as reported above. [33] 


° ICIQ-N (nocturia): this includes the nocturia 
question from the ICIQ-LUTS module 


e ICIQ-OAB (overactive bladder): this includes the 


OAB questions from the ICIQ-LUTS. 


° ICIQ-Neuro (spinal cord injured): in develop- 
ment. 


e ICIQ-LUTSC (children): in development. 

c) Optional modules 

° ICIQ-MLUTS LF (long form for urinary 
symptoms). 

° ICIQ-FLUTS LF (long form for urinary 
symptoms). 

° ICIQ-UI LF (long form for urinary incontinen- 
ce). 

d) Recommended add-on modules 

° ICIQ generic QoL: SF-36 or SF-12. [194] 

° ICIQ I-QOL: I-QOL. [28] 

° ICIQ KH (King’s Health) QoL: KHQ. [30] 

° ICIQ OAB QoL: OAB-Qol. [56] 

° ICIQ N-QOL: N-QOL. [137] 

° ICIQ-sex: there are male and female versions of 
this questionnaire derived from the ICSmale and 


BFLUTS questionnaires described above which 
are fully validated. 


Other questionnaires for various aspects of quali- 
ty of life and sexual function/satisfaction related 
to the core conditions are in development. 


2. AVAILABILITY 


These questionnaires are all available in English and 
several have either been, or are being, translated into 
other languages. It is planned that modules, once 
fully validated, will be available via the ICIQ websi- 
te (www.iciq.net). For further details, contact Ms 
Gardener (nikki_gardener@bui.ac.uk) or Dr Avery 
(Kerry.Avery @bristol.ac.uk) or Professor Abrams 
(edu@bui.ac.uk). 


C. USE OF QUESTIONNAIRES 
IN INCONTINENCE AND 
RESEARCH 


Questionnaires are used in outcomes and epidemio- 
logical research and it is encouraging that since the 
publication of the previous report an increasing num- 
ber of such studies are being published which inclu- 
de highly recommended validated questionnaires. It 
remains, however, that many studies do not include 
these questionnaires. It is the Committee’s view that 
randomised controlled trials should not be underta- 
ken without the inclusion of Grade A questionnaires. 
We strongly urge researchers to include such mea- 
sures in all research on incontinence. In the sections 
below, we provide some advice about selecting mea- 
sures, and update our literature review on the use of 
questionnaires in randomised trials and observatio- 
nal studies. 


I. SELECTING SYMPTOM AND 
QUALITY OF LIFE INSTRUMENTS 
FOR RESEARCH PURPOSES 


The previous sections have provided an overview of 
symptom and quality of life instruments that have 
achieved the highest levels of evidence regarding 
reliability, validity, and responsiveness. But, how 
does a clinical researcher choose which instruments 
are most appropriate for a particular research study 
and/or clinical assessment? The following section 
provides general guidelines to be used in conducting 
symptom and quality of life assessments in clinical 
trials or other research investigations related to uri- 
nary or faecal incontinence. 


It is important to re-emphasise that health-related 
quality of life (HRQL) is a multidimensional concept 
referring to an individual’s overall well being — phy- 
sical, social, and emotional. Primary dimensions of 
HRQL include: physical functioning, psychological 
functioning, social functioning and role activities, 
and individuals’ overall life satisfaction and percep- 
tions of their health status. Other commonly assessed 
dimensions of HRQL include cognitive or neuropsy- 
chological functioning, paid or unpaid work activi- 
ties, sexual functioning, sleep disturbance, pain, and 
the impact of symptoms on daily life. The specific 
dimensions relevant for a given research study will 
depend upon the research questions to be addressed, 
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the type of study (e.g., intervention study; randomi- 
sed trial; observational study), the disease or condi- 
tion being investigated, and the study population. 
Attention should be paid to whether HRQL is to be a 
primary or secondary endpoint. In addition, issues of 
staff and participant burden, time constraints, and 
resources should be considered in the selection of 
HRQL measures. 


1. SELECTING HRQL MEASURES FOR RESEAR- 
CH STUDIES 


a) Study Design 


There are several protocol concerns that must be 
taken into account when using health-related quality 
of life measures in research studies, including the 
length of the study, the frequency of contact with the 
study participants, the timing of clinical assessments, 
the complexity of the trial design, the number of par- 
ticipants enrolled, and participant and staff burden. 
The goal of the HRQL investigation is to “fit” the 
HRQL measures to the protocol without compromi- 
sing either the study design or the assessment. For 
example, if the study design is complex with fre- 
quent participant contacts and multiple clinical mea- 
sures, it may be necessary to focus the HRQL assess- 
ment on a subset of critical dimensions in order to 
minimise participant and staff burden. At the same 
time, however, HRQL must be viewed as an impor- 
tant variable in the overall trial design. Reducing its 
measurement to very brief and potentially less 
reliable measures, or to only one or two dimensions, 
may seriously diminish the integrity of the overall 
study design and yield useless information. Having 
well developed research goals and questions regar- 
ding HRQL will help to guide you in the selection of 
measures for a study. The goal is to develop a 
conceptually adequate, yet practical HRQL battery 
given the study population, the specific intervention, 
and the study design. 


The frequency with which HRQL will need to be 
assessed in a research study will depend on the natu- 
re of the condition or intervention being investigated 
and the expected effects (both positive and negative) 
of treatment. At a minimum, as with all measure- 
ments collected in a research study, a baseline and 
end of study assessment should be completed. In 
addition, other HRQL assessments should be timed 
to match expected changes in functioning due to 
either the intervention or the condition or the disease 
itself. Timing follow-up assessments to coincide 
with when patients might be seen in clinic ordinari- 


ly, if appropriate, may also reduce the costs involved 
in follow-up HRQL and symptom assessments. 


b) Study Population 


It is critical to specify key population demographics 
that could influence the choice of instruments, the 
relevant dimensions of HRQL to be assessed, or the 
mode of administration. Thus, age range, gender, 
educational level, the language(s) spoken, and cultu- 
ral diversity should be carefully considered prior to 
selecting the HRQL battery of measures. For 
example, a cohort of patients over the age of 70 may 
have more vision problems than middle-aged per- 
sons, making self-administered questionnaires 
potentially inadvisable. Ethnically diverse groups 
also require measures that have been validated across 
different cultures and/or languages. 


In clinical trials, it is also important to be sensitive to 
how the disease will progress and affect the HRQL 
of patients in the control group, as it is to understand 
the effects of the study treatment. For example, in 
patients with incontinence assigned to a placebo- 
control arm of a study, we might expect a symptom 
to worsen and thus have an effect on daily functio- 
ning. The point is to select dimensions and measures 
of HRQL that are sufficiently sensitive to detect 
changes in both the treated and the control group 
patients. Uses of the same instruments for both 
groups will ensure an unbiased and comparable 
assessment. 


c) Intervention 


There are three major factors related to the interven- 
tion that are relevant to HRQL, and therefore requi- 
re careful consideration: the positive and adverse 
effects of treatment, the time course of the effects, 
and the possible synergism of the treatment with 
existing medications and conditions. It is crucial to 
understand how a proposed treatment could affect 
the various dimensions of an individual’s life quality 
in both positive and negative ways. For example, 
some drug therapies may relieve LUTS but produce 
symptoms like dry mouth or sexual dysfunction. 


In addition, the time course of an intervention’s 
effects on dimensions of HRQL is also critical both 
in terms of the selection of measures and the timing 
of when HRQL measures are administered to study 
participants. For example, in a trial comparing coro- 
nary artery bypass graft (CABG) surgery to angio- 
plasty, an assessment of HRQL one week post-inter- 
vention might lead to an interpretation that the surgi- 
cal arm was more negative than angioplasty for 
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HRQL since the individuals in this arm of the trial 
would still be suffering the effects of the surgical 
procedure (for instance, sore muscles and surgical 
site discomfort) which could overwhelm any bene- 
fits associated with CABG. However, at six months 
post-intervention, the benefits of CABG surgery 
such as, relief from angina, might be more profound 
than the benefits received from angioplasty. Thus, 
when HRQL is assessed could influence how one 
interprets the benefits (or negative effects) of the 
interventions. 


Finally, it is important to have a clear understanding 
of the current medications the patient population is 
likely to be taking prior to randomisation to the study 
treatment, and how these medications might interact 
with the trial intervention, (either a pharmacological 
or behavioural intervention), to influence dimensions 
of HRQL. 


2. TYPES OF HRQL INSTRUMENTS 


As was stated earlier in this chapter, measures of 
HRQL can be classified as one of three types. Gene- 
ric instruments are designed to assess HRQL in a 
broad range of populations (e.g., both healthy as well 
as ill individuals). These instruments are generally 
multidimensional, and assess at least the physical, 
social and emotional dimensions of life. An example 
of this type of instrument is the SF-36 Item Health 
Status Profile (described above). A second type of 
instrument is condition or population-specific mea- 
sures (e.g., instruments designed to assess the HRQL 
impact of specific diseases, conditions, age groups, 
or ethnic groups). These instruments may be similar 
to generic instruments in that they generally assess 
multiple dimensions of HRQL, but they also include 
items more specific to the particular condition or 
population being studied. Examples of frequently 
used condition specific instruments in the UI area 
include the Incontinence Impact Questionnaire, and 
the King’s Health Questionnaire (described above). 
Lastly, a third type of HRQL instrument is dimen- 
sion-specific measures, which assess a single dimen- 
sion or aspect of quality of life, such as sexual func- 
tioning or depressive symptoms. 


It is becoming less common in studies across a wide 
range of chronic and acute conditions to find resear- 
ch investigations in which only one dimension of 
quality of life is assessed (e.g., social functioning), or 
where only one summary question is used to evalua- 
te life quality (e.g., “How would you rate the overall 
quality of your life in the past month?”). Although 
such assessments still occur, the trend has been 


toward the use of multidimensional generic or condi- 
tion-specific instruments supplemented with dimen- 
sion-specific instruments as needed. For example, in 
a study assessing the outcome of a medical therapy 
in reducing stress incontinent episodes in middle- 
aged adult women, a team of researchers may use the 
Incontinence Impact Questionnaire to assess the 
impact of the medication on the individual’s overall 
quality of life, but may also want to assess the impact 
of treatment of the patients’ sexual functioning. 
Investigators may also want to know whether the 
individual’s emotional functioning has improved as a 
result of the medication (e.g., feeling less emotional- 
ly distressed or depressed). In general, the type of 
instruments selected for inclusion in a research study 
will depend on the goals of the intervention and the 
specific research questions to be addressed. In prac- 
tice, clinical trials that include HRQL as outcomes 
usually incorporate a combination of HRQL instru- 
ments most relevant to the study population and 
intervention, if applicable, being mindful of resource 
constraints and staff and participant burden. 


In general, in our review of the research studies and 
clinical trials to be described in the next section, we 
found that most investigators use a combination of 
QOL instruments to assess the impact of incontinen- 
ce on patients’ quality of life. Only in rare instance 
was a single questionnaire used. In some studies, 
objective measures of UI were combined with self- 
report instruments, although as was stated above, 
there is oftentimes poor correlation between objecti- 
ve measures and quality of life assessments. Self- 
report symptom and quality of life instruments mea- 
sure patients’ perceptions of the impact of symptoms 
on their daily life. There can be wide variability in 
what some patients consider to be bothersome. Some 
symptoms that are close to intolerable in some indi- 
viduals, are to others, much more bearable with litt- 
le resultant impact on their daily life. This range in 
individual patients’ appraisal of their symptoms 
accounts, in part, for the poor correspondence bet- 
ween objective and subjective measures of UI. 


3. SUMMARY 


In summary, some general points to consider in 
selecting HRQL instruments for incontinence stu- 
dies: 


° Make sure that the HRQL research questions and 
study endpoints are clearly defined. Determine 
which dimensions of HRQL are most critical to 
assess and which are most likely to be affected by 
a particular condition and/or its treatment. HRQL 


556 


measures cannot be measured effectively until 
these specifics have been identified. 


Make good use of library literature searches in 
identifying past research in the area(s) of interest, 
as well as in identifying the types of HRQL mea- 
sures other researchers have used in past work. 
This information can provide valuable informa- 
tion on how particular scales have performed in 
previous populations, as well as provide additio- 
nal information to assist in defining research ques- 
tions/issues regarding the HRQL components of 
any given study. 


Consider the characteristics of the population in 
selecting measures. For example, are the study 
subjects to be children or older adults, well educa- 
ted vs. those with limited education, or persons 
with low literacy? Make sure the forms are appro- 
priate for use with the population to be assessed. 
Furthermore, do not assume that an instrument 
validated for use with Caucasian, middle-class 
individuals in the U.S. will be appropriate for use 
in other countries, and/or those of a lower socio- 
economic status or of different educational back- 
grounds. This chapter has indicated, where pos- 
sible, the extent to which specific HRQL instru- 
ments have been validated, and used reliably with 
different populations. 


Use the questionnaires recommended in this chap- 
ter whenever possible. Do not “reinvent the 
wheel.” Developing new scales is time consuming 
and complicated to complete. If you must develop 
a new scale, ensure that expertise in psychome- 
trics is available to your research team in order to 
guide the scale construction process. 


Know the strengths and weaknesses of different 
types of HRQL measures. In general, generic 
measures are useful in providing information on 
multiple dimensions of HRQL that can be compa- 
red across different populations. The may lack 
sensitivity, however, in addressing concerns of 
specific patient populations (e.g., OAB, UI, faecal 
incontinence). Condition-specific instruments, in 
contrast, do address areas of function more speci- 
fic to the condition, and tend to be more responsi- 
ve to changes in clinic status, due to their increa- 
sed specificity in addressing the conditions of 
their patient populations. Weaknesses of condi- 
tion-specific instruments, however, are that they 
are often not appropriate for use with multiple 
populations, and cannot be used to make direct 
comparisons across different patient groups. 


° Know how specific HRQL measures are scored. 
Specifically, will the scoring method of a measure 
provide you with the information you need to ans- 
wer your research question(s)? Is there flexibility 
in scoring methods? Total scores in multidimen- 
sional quality of life instruments are useful in 
comparing overall quality of life across various 
patient populations. They also simplify data ana- 
lyses in that multiple HRQL dimensions do not 
need to be analysed. Summary measures or total 
scores, however, do not provide you with infor- 
mation about which specific components of 
HRQL are most affected by particular conditions 
and/or their therapies. Dimension-specific scores 
are more useful in targeting specific areas of qua- 
lity of life for improvements in life quality. HRQL 
instruments that provide options in how they can 
be scored (i.e., summary scores/total scores as 
well as individual dimension scores) may provide 
you with greater flexibility in answering research 
questions effectively. 


° Pilot testing of HRQL instruments with partici- 
pants/patients similar to those who will be asses- 
sed in a research investigation is always advisable. 
Adjustments can then be made in the protocol, if 
necessary, prior to the initiation of the study. 


° Finally, train and certify your staff to administer 
quality of life instruments using either patient 
interview and/or self-administration techniques, 
depending on the method to be used in the study. 
The administration process needs to be standardi- 
sed and completely similarly across all partici- 
pants. 


IL RANDOMISED TRIALS 


The ideal study design for assessing the outcome of 
treatments for incontinence is the randomised 
controlled trial, and the assessment of a patient’s 
symptoms and their impact on quality of life using 
validated self-completed questionnaires should be an 
essential component of any study evaluating treat- 
ments. Few randomised trials using recommended 
questionnaires were identified in the first ICI report. 
[1] In the second ICI report, we reviewed randomi- 
sed trials carried out between 1998 and mid 2001 and 
found 48 trials, 19 of which used validated question- 
naires as an outcome measure, but only 6 of which 
reached the highest level of recommendation. [2] 
Below, we review the randomised trials found rela- 
ting to treatments for incontinence and their use of 
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validated questionnaires between 2001 and mid 
2004. 


Searching of Medline and the Cochrane trials data- 
bases between 2001 and mid 2004 identified 109 
randomised trials of treatments for urinary inconti- 
nence and five of anal incontinence of various sorts 
(see Table 10). One further trial looked at both uri- 
nary and anal incontinence. Of those assessing uri- 
nary incontinence, only 42 (38%) included recom- 
mended validated questionnaires as an outcome 
measure. Of these, 16 were undertaken in Europe, 13 
in the North America, three in Australia, two each in 
New Zealand and Canada, and one each in Japan and 
China. One study did not state country and the 
remaining three were multinational. Thirteen invol- 
ved bladder training, lifestyle counselling or physical 
therapies such as pelvic floor exercises, 17 involved 
drug therapies, four minimally invasive therapies 
such as magnetic stimulation or vaginal cones, five 
compared surgical procedures, two compared nerve 
stimulation with drug therapies and one compared 
oestrogen therapy, behavioural intervention and sur- 
gery. Eighteen trials included more than 200 patients 
(two of which included more than 1000) but 13 
fewer than 100. Only 34 (32%) trials were conside- 
red to reach the highest level of rigour (‘1° in the 
table), in that they described the methods of rando- 
misation, blinding, power and statistical techniques 
clearly and appropriately. Many trials did not descri- 
be methods sufficiently well enough to determine 
quality. Those marked ‘2’ in the table had clear 
flaws, suggesting their findings should be interpreted 
with caution. For trials marked ‘NS’ in the table, a 
clear grading of quality was not possible on the 
information provided. The trials covered a wide 
range of types of incontinence. 


In total, 52 (48%) trials used validated and recom- 
mended questionnaires. 22 (65%) of the highest qua- 
lity trials employed recommended questionnaires. 
Sixteen trials employed the HQ, 12 the KHQ, 11 the 
I-QOL, nine the SF-36, six the UDI, five some sort 
of VAS, two each the BFLUTS and EuroQol/EQ-5D 
and one the SSI. Twenty-four trials also employed a 
frequency-volume diary. 


Of those that did not employ recommended validated 
questionnaires, the outcome measure typically used 
was the frequency-volume diary (36 trials). Fourteen 
employed an unspecified questionnaire, thirteen a 
subjective rating scale, nine some sort of VAS, four 
the Stamey Continence Grading Score, two each the 
Social Activity Index (SAI) and SEAPI QMM, one 
each the Hopkins Symptoms Checklist, Contilife 


QoL questionnaire, Urinary Incontinence Question- 
naire, Leicester Urinary Symptoms Questionnaire, 
PRAFAB score, Beck Depression Inventory, Post- 
operative Incontinence Questionnaire, Der Inkonti- 
nenz-Fragebogen. One trial used the authors’ own 
questionnaire and in one trial the type of outcome 
measure used was not clear. 


Of the six trials assessing anal incontinence, two 
were undertaken in Australia and one each in New 
Zealand, the UK, the USA and Singapore. Three 
trials involved conservative management, biofeed- 
back or other physical therapies such as sphincter or 
pelvic floor exercises, two compared surgical proce- 
dures and one involved drug therapies. Three trials 
included more than 100 patients but three had fewer 
than 50. 31 trials were considered to reach the 
highest level of rigour. One trial each employed a 
stool diary, the Cleveland Clinic Continence Score. 
One trial employed the St. Mark’s and Pescatori fae- 
cal incontinence scores, the Direct Questioning of 
Objectives questionnaire and a VAS. Three trials 
employed an unspecified questionnaire, although 
one each of these also employed the Hospital Anxie- 
ty and Depression Scale (HADS) and a VAS. 


These findings suggest that while it is encouraging 
that the use of validated questionnaires is increasing, 
and is associated with the employment of higher qua- 
lity RCT methods, too many randomised trials still 
do not employ them. As these trials are evaluating 
the impact of treatments that aim to affect symptoms 
or quality of life of people with incontinence, the use 
of such measures should be mandatory. Without the 
use of valid self-completion questionnaires, the evi- 
dence from such trials should not be relied upon. 


HI. OBSERVATIONAL STUDIES 


In the previous ICI report, 28 observational studies 
were identified, 10 prospective with contemporary 
controls, two prospective with historical controls, 
and 16 without controls. The majority (16) had the 
lowest research quality rating. The questionnaires 
used reflected the pattern for trials between 1998 and 
2001, with the majority including the IIQ (11 stu- 
dies), six the UDI, five the SF-36, and one study each 
employing the BFLUTS, EuroQol, I-QOL, SIP, SI, 
and Beck Depression Inventory. One study used 
patient interviews, and four assessed incontinence 
using their own unvalidated measure. 


Searching over the period 2001 to mid 2004 for use 
of those questionnaires recommended by committee 
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in their last report identified 52 observational stu- 
dies, 9 of which used a retrospective design (see 
Table 11). The majority of studies did not include 
controls. As these studies were not randomised, they 
scored poorly in terms of research quality. Most stu- 
dies were small — 26 relied upon less than 100 
patients. The studies spanned the various treatments 
— surgery, drugs, devices and conservative/physical 
therapies, and included the range of types of inconti- 
nence. The questionnaires used reflected the pattern 
for trials, with the majority including the ITQ (16 stu- 
dies), 13 the UDI, 13 the SF-36 or SF-12, 7 the 
KHQ, 7 the I-QOL, and one study each employing 
the BFLUTS, SEAPI-QMM, UISS or NHP. Six stu- 
dies did not use a recommended questionnaire but 
developed one specifically for the study. 
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D. RECOMMENDATIONS FOR 
CLINICAL PRACTICE 


The following recommendations were unanimous: 


1. It should be acknowledged that patients are the 
experts in the experience of their symptoms and 
quality of life impact, and so clinicians are encou- 
raged to use questionnaires to assess patients’ 
views of their incontinence and its impact on their 
lives. Clinicians are encouraged to choose a ques- 
tionnaire from the list of recommended instru- 
ments bearing in mind relevance and practicality 
for the patient group and clinical setting 


. Clinicians are encouraged to audit the impact of 
using questionnaires on clinical practice and col- 
laborate with researchers investigating the impact 
of questionnaires on clinical practice, including 
cost estimates 


F. RECOMMENDATIONS FOR 
RESEARCH 


The following recommendations were unanimous: 


1. Grade A highly recommended questionnaires 
should be used in all randomised controlled trials 
evaluating treatments for incontinence 


. The inclusion of the ICIQ is strongly recommen- 
ded in all studies to facilitate comparisons 


. Researchers are encouraged to conduct further 
research in the following areas: 


a) Apply existing Grade A questionnaires to the 
widest range of patient groups 


b) Complete additional work on Grade AT, 


Grade B and questionnaires with 
potential, with particular attention to work on 
the sensitivity of the questionnaire to clinical 
change 


c) Develop new questionnaires for specific 
groups only (e.g. older people, 
children) 


d) Report accurately and adequately on the 
methods, samples, statistical analyses 
and psychometric properties of question- 
naires in scientific journals (i.e. 


573 


18. 


validity, reliability and responsiveness), so 
the quality of each study can be 
assessed 


e) Assess the impact on clinical practice of 
using questionnaires (preferably in a 
randomised controlled trial), including esti- 
mates of the cost, staff and participant burden 
and ease of implementation 
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DO 
DOI 
EMG 
FDV 
FSF 
ICS 
IPSS 
ISD 
LPP 
LUT 
LUTS 


ABBREVIATIONS 
bladder outlet obstruction 
bladder outlet obstruction index, previously 
known as AG number 
benign prostatic enlargement 
benign prostatic obstruction 
detrusor hyperactivity with impaired 
contractile function 
detrusor overactivity 
detrusor overactivity incontinence 
electromyogram/electromyography 
first desire to void 
first sensation of filling 
International Continence Society 
International Prostate Symptom Score 
intrinsic sphincter deficiency 
leak point pressure 
lower urinary tract 
lower urinary tract symptoms 


Max Cap maximum cystometric capacity 


MRI 
MUP 
NDV 
NPV 
OAB 
POP 
PPV 
PVR 
SD 
SDV 
SEM 
SPECT 
SPT 
STV 
TURP 
TVT 
USI 
VLPP 


magnetic resonance imaging 

maximum urethral closure pressure 

normal desire to void 

negative predictive value (see section C.IV.1) 
overactive bladder syndrome/symptoms 
pelvic organ prolapse 


positive predictive value (see section C.IV.1) 


post-void residual urine (volume) 
standard deviation 

strong desire to void 

standard error of the mean 

single photon emission computed tomography 
specificity (see section C.IV.1) 
sensitivity (see section C.IV.1) 
transurethral resection of the prostate 
tension-free vaginal tape 
urodynamic stress incontinence 
Valsalva leak point pressure 
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A. INTRODUCTION 


I. GENERAL REMARKS 


This chapter on “Dynamic Testing” is the successor 
to the chapters on “Urodynamic Testing” in the two 
previous consultations. [1,2] The name change 
reflects the inclusion of a new topic, faecal (or anal) 
incontinence. In the section on faecal incontinence, 
the available functional tests, their applications in 
various groups of patients and types of faecal incon- 
tinence, and the evidence for their clinical utility, are 
reviewed in as much detail as is practicable. For uri- 
nary incontinence, reviews of this sort appeared in 
the two previous consultations. [1,2] In this 3rd 
consultation we have updated the evidence for the 
reproducibility and reliability of urodynamic measu- 
rements, and the evidence for their clinical utility. 
The primary aim of the chapter however is to reas- 
sess the functional and anatomic mechanisms of uri- 
nary continence, to discuss what urodynamic tests 
ought to be performed to elucidate these mecha- 
nisms; and to make recommendations for what tests 
should be performed and when. Thus we have tried 
to present a critical view of the role of urodynamics, 
the current state of urodynamic assessment, and 
recommendations for the future. 


In this chapter, therefore, faecal (anal) and urinary 
incontinence are addressed rather differently. Yet in 
fact the 2 topics clearly have much in common, in 
regard to both pathophysiological mechanisms and 
clinical application. In future consultations we 
expect a more integrated approach to emerge and 
yield fruitful insights. 
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Following this introduction, and an explanation of 
the definitions of the various types of urinary incon- 
tinence and their corresponding urodynamic obser- 
vations, the chapter contains a fundamental discus- 
sion of the two main types of urinary incontinence 
(stress and urge), a review of data about normal 
values and reliability of urodynamic parameters, 
reviews of the literature regarding clinical urodyna- 
mic evaluation of different patient groups with uri- 
nary incontinence (women, men, children, neuroge- 
nic dysfunction, and the frail elderly), a section on 
dynamic testing in faecal incontinence, and finally 
the committee’s recommendations regarding dyna- 
mic testing. 


IL. HISTORICAL BACKGROUND 


1. WHAT IS URODYNAMICS? 


The conventional view — implicitly adopted in the 
previous consultations — is that urodynamics is a 
series of more or less agreed-upon clinical tests, such 
as filling cystometry and pressure-flow studies, and 
that all that remains to be done is to establish which 
tests have clinical utility and in what circumstances. 
Urodynamics is defined by the International Conti- 
nence Society (ICS) however as the study of the 
function and dysfunction of the urinary tract by any 
appropriate method [emphasis added]. [3] Accor- 
ding to this definition, urodynamics is the only way 
of understanding why people are continent or incon- 
tinent, because the attempt to gain that understanding 
is what constitutes urodynamics. Therefore urodyna- 
mics occupies a central place in this consultation. It 
is the pivotal link between basic science on the one 
hand and clinical reality on the other. It can answer 
questions such as: How does the normal person stay 


continent? What really goes wrong when they beco- 
me incontinent? These questions can be posed as part 
of clinical or animal research, but they are important 
in individual patients too. Conventional urodynamic 
testing may not be necessary in every patient, but 
making the appropriate measurements remains the 
only way of knowing what urinary tract function is. 
Treatment that is not carried out blindfolded but is 
based on knowledge requires urodynamics. 


2. WHAT HAS URODYNAMICS ACCOMPLISHED? 


Since urodynamics entered clinical consciousness 40 
years ago, its main achievement has been to focus 
attention on neuromuscular function and dysfunc- 
tion, especially as embodied in the concept of detru- 
sor overactivity. To a considerable extent this has 
been useful. For example, it is now universally reco- 
gnized that stress incontinence is not the only pos- 
sible reason for urine loss in an otherwise healthy 
middle-aged female, and that surgery is not the only 
treatment. Drug and behavioral treatments, aimed at 
correction of function, have been greatly enhanced, 
as demonstrated in the chapters on pharmacotherapy 
and conservative management in this book. A less 
desirable consequence has been that attention has 
been directed away from gross anatomy and structu- 
ral issues, so that understanding of the anatomical 
and mechanical basis of stress incontinence has 
advanced very slowly. In spite of the deeper unders- 
tanding of dysfunction provided by urodynamics, 
numerous studies have demonstrated only weak cor- 
relations between symptoms and urodynamic fin- 
dings, and there has been little objective evidence 
that doing urodynamics — and selecting treatment 
options on this basis — improves clinical outcomes. In 
the previous consultation, accordingly, the evidence 
for clinical utility was judged not particularly cogent, 
and a rather limited clinical place was suggested for 
urodynamic testing, especially in women. [1] 


Main recommendations for urodynamics in cli- 
nical practice according to the previous 
Consultation (ICI 2000) [1]: 


e Investigation should only be performed in 
women if voiding difficulty or neuropathy is 
suspected, if previous surgical or non-surgical 
treatments have failed, or if invasive or surgical 
treatments are considered. 


In men and children, detailed urodynamic 
investigation should be undertaken. 
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3. WHAT SHOULD BE THE ROLE OF URODYNA- 
MICS IN CLINICAL PRACTICE? 


There is general agreement among experts that the 
immediate aim of urodynamic testing is to reproduce 
the symptom(s) of the patient under controlled and 
measurable conditions, so that the cause of the symp- 
toms can be determined. Certainly, if the symptom is 
not reproduced the test can be regarded as a failure 
(although failure to understand the symptoms may 
also contribute). Conceptually, reproduction of the 
symptom allows diagnosis, helps inform treatment 
choice, and improves treatment outcome. 


Urodynamic studies provide an objective description 
of lower urinary tract function and dysfunction in 
terms of qualitative and quantitative variables. Thus 
ideally they should provide objective information 
useful for the clinician: 


a) to identify or to rule out factors contributing to the 
incontinence and assess their relative importance 


b) to obtain information about other aspects of lower 
urinary tract dysfunction 


c) to predict the consequences of lower urinary tract 
dysfunction for the upper urinary tract 


d) to predict the outcome, including undesirable side 
effects, of a contemplated treatment 


e) to confirm the effects of intervention or unders- 
tand the mode of action of a particular type of treat- 
ment, especially a new one 


f) to understand the reasons for failure of previous 
treatments for incontinence 


Urodynamic studies should be performed and repor- 
ted in accordance with the standards of the Interna- 
tional Continence Society [4] to optimize interpreta- 
tion and facilitate comparison between different stu- 
dies. 


The conventional view is that urodynamic investiga- 
tion ought to provide a gold standard for assessing 
incontinence. However there is still a pressing need 
scientifically to conceptualize continence function in 
terms which can be measured urodynamically. Ideal- 
ly the chosen variables should fulfill several require- 
ments: 1) measurements should be standardized; 2) 
results should be reproducible; 3) parameters for 
health and disease should be specific and sensitive 
with clear cut-off levels and without too much over- 
lap, so as to give clinical useable predictive values; 
4) parameters should contribute to choice of therapy; 
and 5) parameters should be correlated with the out- 


come of therapy for the disease. [5] To what extent 
these ideal requirements can in fact be fulfilled is 
considered in this chapter. 


Evidence-based medicine is founded on the assess- 
ment of evidence for and against the efficacy of par- 
ticular types of therapeutic intervention. Obviously 
there is a temptation to try to apply the same rules of 
evidence to clinical tests such as urodynamics, 
because evidence that testing improves outcome 
(through treatment choice and patient selection) 
would provide a strong basis for its use. However, 
testing and therapeutic intervention are different 
concepts, and urodynamic testing has another impor- 
tant objective, which is not applicable to interven- 
tions and lies outside the scope of evidence-based 
medicine. It is to generate knowledge about the 
condition(s) to be treated in a given patient, so that 
the practitioner can formulate rational treatment 
options based on knowledge rather than work blind- 
fold; that is, he or she can practice “knowledge- 
based medicine”. 


To judge the importance of this second objective dif- 
ferent criteria are needed. Indeed, reproduction of the 
symptom is too narrow and too limited an aim for 
urodynamic testing if this objective is to be fulfilled. 
Particularly in the referral setting, the physician is 
confronted with complicated cases in whom the 
underlying pathophysiology is uncertain, and what is 
required is not just to reproduce the symptom, but to 
identify all the factors that may be contributing. Thus 
a comprehensive evaluation of the function and dys- 
function of the lower urinary tract is needed. Urody- 
namics in children with congenital urinary tract pro- 
blems provides a good example: pathophysiology is 
variable and unpredictable, and some type of treat- 
ment is mandatory, yet often irreversible. Any avai- 
lable information about the baseline dysfunction 
before treatment decisions are made is helpful, and it 
would be unethical to neglect to gather it. Urodyna- 
mics is necessary because it contributes to “know- 
ledge-based medicine”, whether or not there is nar- 
rowly-defined “evidence” that it improves outcomes. 


Of course, it remains true that we should seek evi- 
dence of the conventional kind for and against tes- 
ting. The co-sponsor of this consultation (the ICUD) 
recommends that, as a minimum, any test should be 
subjected to three questions: 


1. Does the test have good technical performance, for 
example, do three aliquots of the same urine 
sample give the same result when subjected to 
“stix’ testing? 
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2. Does the test have good diagnostic performance, 
ideally against a “gold standard” measure? 


3. Does the test have good therapeutic performance, 
that is, does the use of the test alter clinical mana- 
gement, does the use of the test improve outcome? 


It is revealing that the example chosen for question 1 
is a particularly simple one where the result can be 
checked against other methods of measuring the 
same thing. Question 2 begs a deeper question: In 
measuring urethral/vesical function, how can there 
be any gold standard other than the measurements 
themselves? Question 3 is relevant in the context of 
evidence-based medicine, and in this chapter we 
shall address it. 


HI. THIS CHAPTER 


A recent Cochrane review [6] attempted to test the 
hypotheses that: 


° Urodynamic investigations improve the clinical 
outcomes of incontinence management 


° Urodynamic investigations alter clinical decision- 
making 


° One type of urodynamic test is better than another 
in improving the outcomes of incontinence mana- 
gement and/or influencing clinical decisions. 


The authors found only 2 relatively small randomi- 
zed trials (both in women) that tested one or more of 
these hypotheses. [7,8] They concluded that there 
was not enough evidence to show whether women 
with incontinence who underwent urodynamics were 
less likely to be incontinent after treatment than 
women who did not undergo urodynamic testing. 
They recommended further randomized trials in all 
types of patients whose incontinence might be inves- 
tigated with urodynamics, estimating that such trials 
would need about 400 patients in each arm to provi- 
de 80% power to detect a 10% difference in inconti- 
nence rates at a significance level of 5%. 


At present therefore there is limited objective evi- 
dence for the clinical utility of urodynamics, and a 
pressing need to examine this question. If future stu- 
dies confirm that urodynamics has limited effect on 
outcomes or decision-making, however, this would 
imply that it is not important to understand how the 
lower urinary tract works in order to treat it with cur- 
rent methods. Such a surprising conclusion could 
have only a few possible explanations: 


a. All the patients in any given symptom group (e.g. 
women with stress incontinence) have similar 
underlying pathophysiology requiring similar 
treatment, and so urodynamics cannot classify 
them any better than the symptoms alone. 


. Conventional urodynamics does not address the 
important pathophysiological differences that 
affect treatment success — i.e., we are doing the 
wrong tests. 


c. We are doing the right tests, but we are doing them 
so poorly (technically) that the results are unre- 
liable. 


. Current treatments are so non-specific and non- 

quantitative that the underlying dysfunction is 
unimportant: treatment works equally well or 
poorly in any case. 


Comments: 


° The studies that show that symptoms and urody- 

namic findings do not correspond very well [1] 
make possibility “a” unlikely, because they show 
that similar symptoms have different underlying 
pathophysiology as revealed by urodynamics. 
Moreover, we think we know that detrusor ove- 
ractivity and urge and stress incontinence each 


come in multiple types. 


° There is strong suspicion, based on expert opi- 
nion, that possibility “c” is correct — that urodyna- 
mics is often done poorly; the International Conti- 
nence Society and other bodies are improving this 
situation by establishing standards for proper trai- 


ning and certificate programs in urodynamics. [9] 


° Possibility “b” is a likely explanation: the conven- 
tional urodynamic testing that we do is inadequa- 
te by itself to unravel the pathophysiological 
behavior we are interested in. 


° Possibility “d” is also likely to be correct: becau- 
se of our lack of understanding, current treatments 
are not aimed accurately at the right target. 


Some of the mismatch between symptoms and uro- 
dynamic findings is due to inherent physiological 
variability in the function of the lower urinary tract, 
which is reflected in the urodynamics (as well as in 
the variability of symptoms). For example, post-void 
residual urine in the elderly [10] shows a diurnal 
variation that implies that there are systematic 
changes in some unknown controlling parameter. 
Similarly, analysis of the variability of voiding stu- 
dies in adult males reveals an unknown source of 
variation that affects detrusor contractility and ure- 
thral resistance simultaneously. [11] Even more 
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revealingly, normal subjects and near-normal 
patients often find it difficult to reproduce their usual 
behavior — for example to void, or demonstrate 
incontinence — under the artificial circumstances of a 
urodynamic test, or they require a particular type of 
provocation such as hearing running water, to elicit 
it. This physiological variability of urodynamic 
results shows that — in neurologically intact subjects 
— they are not just measurements of the fixed proper- 
ties of a mechanical system. Physiological variabili- 
ty is not an indication of unreliability; it is a promise 
that there are neurological or cortical sources of 
control that we have hardly begun to imagine. Iden- 
tification of these sources offers the prospect of enti- 
rely new therapies. 


Possibilities “b” and “d” both imply that the mismat- 
ch between urodynamic findings on the one hand and 
symptoms, treatment selection, and outcomes on the 
other reflects gaps in our understanding of what is 
wrong and how it should be corrected. In fact, there 
are obvious omissions in conventional urodynamics. 
Attention is focused on the accessible end organs 
(the bladder and urethra) and the easy measurements 
(pressure, volume and flow rate), leaving large gaps 
in what is studied: 


a. The urethra and pelvic floor form a complicated 
structure whose mechanics is critical to continen- 
ce under stress conditions, yet it is currently 


understood in only a most rudimentary way. [12] 


. The bladder and urethra are just the tip of the ice- 
berg of a complicated nervous control system that 
can go wrong at any level. Any abnormality, from 
cerebral cortex to brainstem, to spinal cord, right 
down to the end organs, may lead to symptoms 
such as urgency, frequency or incontinence. 
Impairment of cortical control is obviously impor- 
tant but almost entirely ignored. 


Filling in these gaps will deepen our understanding 
of the pathophysiology of urinary incontinence, 
improve our understanding of patients’ symptoms, 
and possibly lead to new treatments. However, it will 
also require new or improved types of urodynamic 
study. One of the aims of this chapter is to discuss 
what types of study ought to be done in this new uro- 
dynamics. 


Finally, evidence-based medicine as currently 
conceived is only one aspect of good medicine. Ano- 
ther aspect is understanding of function and dysfunc- 
tion — knowledge-based medicine — and it depends 
on urodynamics. In each patient group the relative 
importance of evidence-based and knowledge-based 
medicine differs and must be established. 


IV. DEFINITIONS AND 
TERMINOLOGY 


One of the main aims of a urodynamic test — 
although not the only aim — is to reproduce the symp- 
tom. Standards have been set out to define symptoms 
and to define urodynamic observations, but it not 
always clear what urodynamic observation repro- 
duces what symptom. Here we attempt to clarify the 
situation. 


1. DEFINITIONS 


The following definitions are taken from the standar- 
dized terminology of the International Continence 
Society. [4] Comments are bulleted. The standardisa- 
tion reports of the International Continence Society 
should be consulted for definitions not included here. 
[3,4] 


Urinary incontinence is the complaint of any invo- 
luntary leakage of urine. 


° In each specific circumstance, urinary incontinen- 
ce should be further described by specifying rele- 
vant factors such as type, frequency, severity, pre- 
cipitating factors, social impact, effect on hygiene 
and quality of life, the measures used to contain 
the leakage and whether or not the individual 
seeks or desires help because of urinary inconti- 
nence. For the purpose of urodynamics, the type 
of incontinence is the most relevant factor. 


° Each type of incontinence may be described as a 
symptom, a sign, or a urodynamic observation. 


Detrusor overactivity is a urodynamic observation 
characterised by involuntary detrusor contractions 
during the filling phase which may be spontaneous 
or provoked. 


° Although we will use this term, we believe it is 
misleading to call detrusor activity observed 
during the filling phase “overactivity”, since it is 
observed also in healthy volunteers (see section 
B.II, urge incontinence). 


“Urethral instability”: Fluctuations in urethral 
pressure have been defined as the “unstable urethra”. 
However, the significance of the fluctuations and the 
term itself lack clarity and the term is not now 
recommended by the International Continence 
Society 


° If symptoms are seen in association with a decrea- 
se in urethral pressure a full description should be 
given. 
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° It is misleading to term urethral pressure changes 
observed during the filling phase “urethral insta- 
bility”, since the term seems to imply dysfunction 
when the behavior may be entirely normal. 


Stress urinary incontinence denotes a symptom : 
the complaint of involuntary leakage of urine on 
effort or exertion, or on sneezing or coughing. 


The corresponding sign of stress urinary inconti- 
nence is the observation of involuntary leakage from 
the urethra, synchronous with exertion/effort, or 
sneezing or coughing, i.e. a positive stress test. 


The corresponding urodynamic observation is uro- 
dynamic stress incontinence, which is the involun- 
tary leakage of urine during increased abdominal 
pressure, in the absence of a detrusor contraction, 
noted during filling cystometry. 


e This means the demonstration of leakage on 
abdominal pressure increase due to moving, strai- 
ning or coughing, without any effect on the detru- 
sor pressure signal. This requires careful control 
of signal quality. 


Urge urinary incontinence is the complaint of invo- 
luntary leakage accompanied by or immediately pre- 
ceded by urgency. 


The corresponding sign has not been clearly defined. 


° This is partly because urge incontinence can pre- 
sent in different symptomatic forms; for example, 
frequent small losses between micturitions or 
catastrophic, complete bladder emptying; and 
partly because urge incontinence is unpredictable 
and difficult to elicit in a physician’s office. 


The corresponding urodynamic observation is 
detrusor overactivity incontinence: incontinence 
due to an involuntary detrusor contraction. 


Urethral relaxation incontinence, defined as leaka- 
ge due to urethral relaxation in the absence of raised 
abdominal pressure or detrusor overactivity, might 
also correspond to the symptom urge incontinence. 


° The sensation accompanying detrusor overactivi- 
ty incontinence or urethral relaxation incontinen- 
ce should be noted, as if there is none, this could 
not strictly speaking be said to reproduce the 
symptom urge incontinence. 


Urgency is both a symptom and a urodynamic obser- 
vation. 


The symptom of urgency is the complaint of a sud- 
den compelling desire to pass urine which is difficult 
to defer. 


° It may accompany urge incontinence (see above), 
or may occur with other overactive bladder symp- 
toms (see below) or in isolation. 


Urgency as a urodynamic observation is a sudden 
compelling desire to void, noted during filling cysto- 
metry. 


° Urgency may be associated with leakage (detrusor 
overactivity incontinence), or with detrusor ove- 
ractivity, or with neither. It is frequently observed 
without any demonstrable detrusor overactivity. 


° One might expect a relation between urethral 
pressure changes and the sensation of urgency. 
However, there seem to be no publications sho- 
wing such a relation. 


° Urgency, with or without urge incontinence, is 
often associated with frequency and/or nocturia. 
The terms overactive bladder syndrome, urge 
syndrome or urgency-frequency syndrome des- 
cribe symptom combinations that are suggestive 
of urodynamically demonstrable detrusor overac- 
tivity but may be due to other forms of 
urethral/vesical dysfunction. These terms are used 
if there is no proven infection or other obvious 
pathology. 


Mixed urinary incontinence denotes a symptom : 
the complaint of involuntary leakage associated with 
urgency and also with exertion, effort, sneezing or 
coughing. 


° This ICS definition leaves it open as to whether 
both forms of incontinence occur (a) simulta- 
neously or (b) at different times. Possibility (b) 
seems to be more common. 


° In publications it sometimes appears that mixed 
incontinence is assumed to include the symptom 
of stress incontinence, together with complaints of 
urgency and frequency not related to the inconti- 
nence episodes. This is not mixed incontinence as 
defined by the International Continence Society 
and use of the term in this way should be avoided. 


The sign corresponding to mixed incontinence is not 
clear. 


The corresponding urodynamic observations include 
separate demonstration of urodynamic stress inconti- 
nence and detrusor overactivity incontinence in a 
single urodynamic testing session. 


° The picture becomes complicated if detrusor ove- 
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ractivity is provoked, e.g. by coughing, and leaka- 
ge ensues. Nevertheless it may reproduce possibi- 
lity (b). 


° It is sometimes assumed that the observation of 
urodynamic stress incontinence and (separately) 
detrusor overactivity reproduces the symptom of 
mixed incontinence. This is not in conformity 
with the definition. 


e Clinical reports show that standard stress inconti- 
nence surgery can cure “mixed incontinence” but 
also can lead to new symptoms of urgency. Howe- 
ver, as neither the symptom definitions used nor 
their urodynamic correlates are very clear, urody- 
namic objectification of symptomatic mixed uri- 
nary incontinence is difficult, and these reports 
remain difficult to interpret. 


Increased daytime frequency is the complaint by 
the patient who considers that he/she voids too often 
by day. 


This term is equivalent to the term pollakisuria, used 
in many countries. 


The corresponding sign is not clear. 


The corresponding urodynamic observation might be 
detrusor overactivity; alternatively a small bladder 
capacity, with or without detrusor overactivity, might 
account for the symptom. (Note however that blad- 
der capacity is a variable measurement, see section 
B.II, urge incontinence.) Increased diuresis, as 
shown by a bladder diary or voiding record, might 
also account for increased frequency. 


2. FURTHER COMMENTS 


Differentiation between urodynamic stress inconti- 
nence and detrusor overactivity incontinence is 
simple if clear detrusor overactivity can be demons- 
trated without physical activity and with the sensa- 
tion of urgency; or if leakage occurs on stress with 
no hint of any detrusor overactivity. However, in 
many cases the correlation between symptoms and 
urodynamic observations is less clear. 


Table 1 sets out for the main symptoms the principal 
corresponding urodynamic observations. Note that 
this table does not imply that the cited urodynamic 
observation is always made with the given symptom; 
urodynamic tests often reveal unexpected subtleties. 
For definitions and commentary see main text. 


Table 1. Symptoms and corresponding urodynamic observa- 
tions 


Symptom Urodynamic observation 


Stress incontinence Urodynamic stress incontinence 


Urge incontinence Detrusor overactivity incontinence with 
urgency 

or 

Urethral relaxation incontinence with 


urgency 


Mixed incontinence Urodynamic stress incontinence (USI) 
+ detrusor overactivity incontinence 
(separately) 

Not recommended: 


USI + detrusor overactivity 


Urgency Detrusor overactivity with sensation 
or 
other relevant urethral and/or vesical 
dysfunction (e.g. increased sensation) 
Frequency Detrusor overactivity 


or 
other relevant urethral or vesical 
dysfunction (e.g. small bladder 
capacity or increased diuresis) 


B. MECHANISMS OF URINARY 
CONTINENCE AND 
INCONTINENCE 


I. STRESS INCONTINENCE 


1. STRESS URINARY INCONTINENCE 


According to the standardised terminology of the 
International Continence Society, the symptom of 
stress urinary incontinence is the complaint of invo- 
luntary leakage of urine on effort or exertion, or on 
sneezing or coughing. [4] Its relation to signs and 
urodynamic observations is considered in the intro- 
ductory section A.IV, Definitions and terminology. 
In this chapter we will also use the following urody- 
namically based definition of stress incontinence: 
Stress incontinence occurs when the bladder closure 
mechanism is competent (= continent) at rest, but 
becomes incompetent under stress. 


The key to the pathophysiology of stress incontinen- 
ce lies in understanding the impact of abdominal 
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pressure increase (“stress”) on the closure mecha- 
nism of the bladder outlet. Urodynamic measure- 
ments of the function of the bladder closure mecha- 
nism during stress are difficult, and most existing 
data are reported with inadequate control of data 
quality, or none at all. In considering any changes 
observed in the bladder closure mechanism and pel- 
vic floor, or the impact of stress on these structures, 
the inherent limitations on measurement quality 
should be borne in mind. In general it is possible to 
verify stress incontinence urodynamically, but it is 
difficult to exclude it urodynamically. 


° Mixed urinary incontinence 


This is discussed in section A IV, Definitions and ter- 
minology. 


2. NORMAL CONTINENCE MECHANISMS 


The simple urodynamic rule for continence is that as 
long as the urethral pressure is higher than the intra- 
vesical pressure, i.e. the urethral closure pressure is 
positive, incontinence cannot occur. Active and pas- 
sive mechanisms play a role in maintaining conti- 
nence. Sustained tone of the circularly-arranged 
smooth and striated urogenital sphincter muscles 
provides the resting closure pressure. The striated 
muscle within the proximal and mid-urethral regions 
is generally referred to as the striated sphincter, the 
external urethral sphincter, or the rhabdosphincter. In 
cooperation with the circular smooth muscle, the 
external urethral sphincter mechanism as a whole 
comprises nearly the proximal two-thirds of the ure- 
thra. [13] The requirement for equilibrium of forces 
suggests that the longitudinal smooth muscle is also 
active during urine storage (not during voiding, as 
often suggested), so as to prevent tissue from being 
squeezed out from the high-pressure zone under the 
striated sphincter; and that it forms an integral part of 
the closure mechanism, although it contributes to the 
closure pressure only indirectly. [12] Any pressure 
signal recorded in the striated sphincter is influenced 
by the surrounding abdominal contents and the pel- 
vic floor muscle. The fact that the striated sphincter 
and the periurethral skeletal muscle of the pelvic 
floor differ histomorphologically and are physically 
separate does not mean that that they do not work 
together mechanically; in fact, the periurethral skele- 
tal muscle of the pelvic floor seems to correspond to 
the zone where urethral closure pressure is highest 
(see however Figure 1 for a different point of view). 
Thus one must assume a mechanical continuity bet- 
ween sphincter and surrounding pelvic floor so that 
it is not possible to distinguish by urodynamic pres- 


sure measurements between the individual contribu- 
tions of the sphincter and the pelvic floor muscle. 
[12] 

Urinary continence is thought to be maintained 
during elevation of abdominal pressure by multiple 
mechanisms: the same sustained closure mechanism 
that also acts during resting conditions; passive pres- 
sure transmission within the abdominal pressure 
region;[13] and extra closure forces generated by 
active contraction of the sphincter and the pelvic 
floor. Because urethral pressure recording cannot 
identify the origin of any pressure increase, and 
because published human data appear not to be of 
high enough quality to exclude an artifactual “pres- 
sure” increase due to catheter movement within the 
urethra, or to the forces associated with bending or 
acceleration of the catheter, quantification of any 
active increase in urethral pressure is difficult. 


The transmission of abdominal pressure to the proxi- 
mal urethra is considered to be an important mecha- 
nism of continence. However, the term “transmis- 
sion” should not be taken literally in the sense that 
the pressure is generated somewhere else (e.g. in the 
upper abdomen) and transmitted to the proximal ure- 
thra. Much more realistic is the concept of an abdo- 
minal pressure region in all parts of which the abdo- 
minal pressure increases or decreases simultaneous- 
ly. For an increase in abdominal pressure to occur, 
the muscles which bound this region (the abdominal 
and pelvic muscle sheets and the diaphragm) must 
develop tension. To generate this tension, muscle 
contraction must start before the abdominal pressure 
increases measurably. 


Simple mechanical considerations show that as long 
the abdominal pressure increase affects the bladder 
and urethra similarly, the pressure balance maintai- 
ning continence is not altered and stress incontinen- 
ce cannot occur. Although this simplistic concept is 
valid in principle, it is obviously not sufficient to 
explain the mechanics of stress incontinence, as is 
clear from the failure of a variety of surgical 
concepts, which have attempted to elevate the blad- 
der neck back into the abdominal pressure region, so 
as to fully expose it to “abdominal pressure trans- 
mission”. [14] 

Another possible mechanism for maintaining conti- 
nence is neurally-mediated urethral closure under 
stress conditions. This concept is based on various 
clinical observations combined with urodynamic 
measurements, including: (i) the fact that the urethral 
pressure rises prior to cough transmission, [15,16] 
(ii) the fact that the increase in urethral pressure 
during coughing exceeds the increase in bladder 
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pressure, [15,17-19] and (iii) the fact that bilateral 
pudendal nerve blockade reduces urethral closure 
forces during coughing. [20] However, recording of 
local urethral pressures under stress is subject to arti- 
facts caused by transducer movement along the ure- 
thral axis, or by interaction with the urethral wall due 
to deformation or acceleration. In fact, Constantinou 
and coworkers [18] emphasized the directionality of 
the recorded signals, so making it clear that they 
were not recording a closure pressure; therefore the 
interpretation of the reported urodynamic observa- 
tions is questionable. 


Nevertheless, despite these criticisms, the concept of 
an active, neurally-mediated urethral closure mecha- 
nism operating under stress conditions may still be 
correct. A recent study in rats using microtip trans- 
ducer catheters and nerve transection techniques has 
shown that urethral contractile responses during 
sneezing, which did not disappear after abdominal 
opening (and therefore cannot have been caused by 
“abdominal pressure transmission”) were suppressed 
by transection of somatic nerves innervating the 
striated urethral sphincter and pelvic floor muscles. 
[21] These apparently active contractile responses 
were most prominent in the middle third of the ure- 
thra, at the location of the striated sphincter and pel- 
vic floor muscles. At the bladder neck, on the contra- 
ry, the urethral pressure changes on sneezing were 
very similar to those in the bladder, and were aboli- 
shed on opening the abdomen, suggesting that 
“abdominal pressure transmission” does play an 
important role in bladder neck closure. This work 
supports the view of Turner-Warwick that there are 2 
urethral closure mechanisms, a proximal and a distal 
one (Figure 1). [22,23] According to this view, the 
proximal mechanism relies on abdominal pressure 
transmission to the bladder neck, which is maintai- 
ned closed by sustained smooth muscle contraction. 
The distal mechanism relies on changes in the pelvic 
floor and striated sphincter, which have active as 
well as passive components. Only if both mecha- 
nisms are faulty does the patient become stress- 
incontinent (Figure 1). 


The “pressure” increase recorded in the urethra prior 
to any abdominal pressure increase has been termed 
the “guarding reflex”. [18] However, contraction of 
the muscles surrounding the abdominal pressure 
region is an essential part of any activity which is 
associated with an abdominal pressure increase, 
irrespective of continence function. Muscle contrac- 
tion, as recorded for example in the striated sphinc- 
ter zone, may therefore precede the abdominal pres- 
sure increase. 


Figure 1. Concepts of female (in)continence mechanisms. 
On left in red, according to Turner-Warwick [22] the proxi- 
mal continence mechanism is formed by the smooth muscle 
of the bladder neck; the distal mechanism is formed by the 
striated and smooth muscle of the mid-urethra, together 
with (less certainly) the muscles of the pelvic floor (levator 
ani). On the right in blue, intrinsic sphincter deficiency 
(ISD) implies weakness of the smooth and striated muscles 
of the proximal and mid-urethra; hypermobility implies 
weakness of the striated muscles of the pelvic floor. 


3. WHAT GOES WRONG? HOW ABNORMALITY 
LEADS TO INCONTINENCE 


Differences in anatomy, direct physical insult from 
childbirthing events, and hormonal changes associa- 
ted with pregnancy, aging and menopause, leading to 
alterations in the distribution of neuronal receptors, 
have all been suggested as contributors to the preva- 
lence of incontinence in an aging female population. 
[24,25] DeLancey et al have also shown that 
approximately 60% of patients with prolapse but 
only 30- 40% of incontinent females have a signifi- 
cant levator damage. [26] 


Stress urinary incontinence is conventionally subdi- 
vided into two categories; (1) anatomic incontinence 
(type II incontinence or urethral hypermobility) and 
(2) intrinsic sphincter deficiency (type II inconti- 
nence, or a poorly functioning but better supported 
urethral sphincter). [27,28] From the point of view of 
our definition - that stress incontinence overcomes a 
closure mechanism which is competent at rest - then 
this distinction seems to be either trivial or artificial. 
Obviously it takes less stress to overcome a weak 
urethral closure mechanism, and it is also obvious 
that greater mobility indicates a weaker pelvic floor 
which will allow more deformation. The data show - 
as is to be expected - that sphincter function, as 


‘\ hypermobility 
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represented by urethral closure pressure, is widely 
overlapping between continent and incontinent 
patients. [5] There are no convincing data about 
mobility in normal or incontinent females, but it 
seems clear that stress urinary incontinence will 
always be caused by some combination of these fac- 
tors. [29] 


The dichotomy between intrinsic sphincter deficien- 
cy and urethral hypermobility is a modern reinter- 
pretation of the 2 continence mechanisms suggested 
by Turner-Warwick [22] (see Figure 1). Impairment 
of the proximal mechanism means that the bladder 
neck is open at rest, and thus is related to intrinsic 
sphincter deficiency (albeit in the proximal urethra 
only). Impairment of the distal mechanism means 
that there is striated-sphincter/pelvic-floor weakness 
or lack of muscle activity. Pelvic floor weakness 
implies hypermobility (at least in women). Impair- 
ment of both mechanisms seems to be a requirement 
for incontinence. In women this implies a combina- 
tion of intrinsic sphincter deficiency and hypermobi- 
lity. 


In spite of the preceding criticism, a low closure 
pressure may have prognostic value for surgery, as 
surgery primarily modifies the mobility by providing 
additional suspension, but does not improve sphinc- 
ter function. It seems clear that in cases with a very 
weak sphincter, - i.e. where it needs less “stress” and 
mobility to cause stress incontinence - surgery will 
be less successful. Usually these cases show clinical- 
ly more severe stress incontinence. [30] 


As stress incontinence appears to be caused by 
mechanical changes in active and passive tissues, 
and most urodynamic techniques measure mechani- 
cal parameters, the remainder of this section will 
focus on the mechanics of continence and stress 
incontinence. Indeed, stress incontinence can be trea- 
ted successfully by modifying the mechanics of the 
bladder closure, either by improving active function 
through muscle training or electrostimulation, or else 
by adding a passive suspending structure such as 
TVT (tension-free vaginal tape), which alters mobi- 
lity and deformation of the bladder closure mecha- 
nism but does not normalize the physiological 
mechanics. 


4. URODYNAMICS AND STRESS INCONTINENCE 


The preceding discussion shows that our current 
understanding of the pathophysiology and urodyna- 
mics of stress incontinence is limited. Therefore it 
appears reasonable to accept for the moment that the 


diagnosis and treatment of stress urinary incontinen- 
ce should follow a pragmatic path based primarily on 
clinical experience rather than urodynamic measure- 
ments. Nevertheless, we should view this current 
practice critically, even though it seems to be reaso- 
nably successful. Diagnoses of stress incontinence 
that rely on symptoms and signs alone, and the indi- 
cations for surgery drawn from them, are not based 
on knowledge of the details of the pathophysiology. 
Correspondingly, treatment is not aimed at restora- 
tion of physiological function. Diagnostic imaging 
such as sonography offers some insight into the 
changes that are introduced by surgery, e.g. by TVT. 
[31,32] The functional interpretation of these obser- 
vations is more speculative and descriptive than sys- 
tematic and scientific. However, the fact that these 
functional interpretations are not supported by 
consistent urodynamic data does not cast doubt on 
the observations but rather emphasizes the problems 
with current urodynamic measurement during stress. 
It is difficult to imagine that a catheter fixed outside 
the body could follow the remarkable deformations 
observed during Valsalva, [32] without the point of 
measurement shifting or the urethra kinking and 
influencing the measurement. 


Taking into account the preceding discussion, the 
following questions will be addressed: 

Question 1. What is required for current routine 
practice? 


Question 2. What should be done urodynami- 
cally to improve current clinical 
practice in diagnosing and treating 


stress incontinence? 


Question 3. What should be done urodynami- 
cally to further our understanding 
of the pathophysiology of stress 
incontinence and allow us to distin- 
guish different defects and combi- 
nations of defects that may lead to 
different forms of stress inconti- 


nence? 


Question 4. What could be done urodynamical- 
ly to develop methods of repairing 
specific defects and restoring phy- 


siological continence function? 


a) What is required for current routine practice? 
(Question 1) 


All urodynamics should follow the principles of 
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good urodynamic practice. However, the idealistic 
aim of reproducing symptoms while making precise 
measurements in order to identify the underlying 
causes and to quantify the related pathophysiological 
processes, [33] is not yet fully applicable in stress 
incontinence. It is not difficult to support a sympto- 
matic diagnosis of stress incontinence urodynamical- 
ly, but it is not clear that such a confirmation is nee- 
ded. The additional capability of urodynamics to 
quantify parameters such as urethral pressure is also 
not of any clinical advantage as current treatment is 
not quantitative, and does not need quantitative 
information. Thus, invasive urodynamics is probably 
not needed in the diagnosis of uncomplicated stress 
incontinence in a routine practice of high standard 
which includes, in addition to a careful dedicated 
history and physical examination: 


° a positive stress test; 


° a voiding diary showing normal bladder capacity 
> 300 ml and no symptoms of urgency or urge 
incontinence; 


° anormal voiding function by diary and uroflow- 
metry, as documented by maximum flow rate, 
together with voided volume and post-void resi- 
dual urine volume. [33] 


Urodynamics may however be helpful for prognosis 
and patient counselling. The evidence for these 
views is discussed in section D.I, Evaluation of the 
female patient. 


b) What should be done urodynamically to improve 
current clinical practice in diagnosing and treating 
stress incontinence? (Question 2) 


As the success rate in the treatment of uncomplica- 
ted stress incontinence seems to approach 100% [34] 
the focus of urodynamics should be on making sure 
that the stress incontinence is indeed uncomplicated, 
or on identifying the complicating factors. This is 
important for patients with previous surgery; with 
voiding problems; with suspected obstruction or 
weak detrusor contraction; with reduced bladder 
capacity; without a positive stress test; with urge or 
mixed urinary incontinence, particularly with sus- 
pected detrusor overactivity incontinence; or with 
severe forms of stress incontinence. Carefully per- 
formed urodynamics can give information relevant 
to all of these aspects. Because these potential com- 
plicating factors, as well as the quality of urodyna- 
mics, differ greatly among patients and among 
centres, it is not surprising that no sound basis of evi- 
dence for the use of pre-operative urodynamics has 


yet been established. Nevertheless, it is the commit- 
tee’s opinion that the knowledge provided by care- 
fully performed urodynamics is of advantage to an 
experienced surgeon in all forms of complicated 
stress incontinence. 


c) What should be done urodynamically to further 
our understanding of the pathophysiology of stress 
incontinence, and allow us to distinguish different 
defects and combinations of defects, which may 
lead to different forms of stress incontinence? 
(Question 3) 


According to our urodynamic definition, stress 
incontinence occurs when the bladder closure 
mechanism is competent (= continent) at rest, but 
becomes incompetent under stress. At rest, we can 
measure the urethral closure function quite accurate- 
ly in terms of urethral closure pressure, keeping in 
mind that it depends on location within the urethra 
(among other factors) and can vary with time. But 
the measurements are not sufficient to characterize 
incontinence under stress. Thus we would not 
expect any single urodynamic parameter measured at 
rest to be specific or diagnostic for stress incontinen- 
ce, i.e. to be clearly different in women with and 
without stress incontinence. Clearly, as stress incon- 
tinence only occurs during stress, we should make 
measurements under stress, but this is difficult with 
current techniques. 


1. RESTING CONDITIONS 


At rest, the biomechanics of the closure function of a 
tubular structure such as the urethra is quite simple. 
It requires folding of the soft tissue tube and pressing 
of the inner lining by a concentric contraction. [12] 
(The term “pressing” is preferable to the usual term 
“compressing,” which misleadingly may suggest that 
tissue is compressed to a smaller volume, while tis- 
sue in fact is incompressible. [12]) The best parame- 
ter to measure closure function is the pressure in the 
lumen as it just closes or opens. [35] Although tech- 
nically difficult, this is possible and there is no other 
meaningful parameter available. 


Urethral pressure recording requires a catheter to be 
placed in the urethra, inevitably distending the ure- 
thra to the catheter’s diameter. Therefore the catheter 
should be as thin as possible. Any catheter will have 
some stiffness and weight which will deform the cur- 
ved, soft urethra. Therefore the catheter should be as 
flexible and light as possible. As the urethra has 
significant pressure gradients along its length, the 
location of the recorded pressure must be known. 
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For a urethral pressure profile (UPP), the pressure 
along the urethra is recorded at rest during a given 
period of time, typically about 40 seconds with a 
withdrawal speed of 1 mm/s, and thus combines 
information about pressure, location and time varia- 
tion in a single graph. [1] From this graph the total 
(anatomic) urethral length, the functional length or 
continence zone, and the urethral closure pressures 
can be obtained. One specific aspect of the UPP is 
the maximum urethral closure pressure (MUCP), 
which is the highest pressure (relative to bladder 
pressure) generated along the functional length of the 
urethra. It usually corresponds to the striated sphinc- 
ter in the mid-urethra. [1] However, the profile 
depends on multiple factors[36] such as age, position 
of the patient, and filling volume. [37] Moreover, 
urethral pressure may vary with time in all locations, 
independently, synchronously, or even organized as 
peristaltic motility. Catheter movement and the 
direction of movement influence the result, and they 
depend on the catheter size, stiffness and surface 
friction. There are multiple other influences which 
depend on the method of pressure measurement. The 
perfusion technique appears to mimic best the condi- 
tion for which urethral pressure is defined: a fluid 
pressure just opening the urethra. For such measure- 
ments it is possible to use small-diameter flexible 
catheters and low perfusion rates (about 1 ml/min 
under resting conditions). 


The commonly used catheter-mounted microtrans- 
ducers record a signal produced by interaction with 
the urethral wall. The sensing surface area of the 
transducer is small and only a minimal force is nee- 
ded to yield a significant apparent pressure (1 gram 


weight acting on 1 mm? results in an apparent pres- 
sure of 100 cm H20). It is well documented that 


signals recorded with catheter-mounted microtrans- 
ducers are directionally different, and thus cannot 
represent just urethral pressure. [38] They depend on 
the urethral deformation caused by the catheter’s 
lack of flexibility and weight. For the urethra (and 
also for the anal canal) it is misleading to interpret 
such directional differences in terms of local “direc- 
tional pressure” or any contribution to closure func- 
tion. The directional differences exist only with the 
specific catheter in the urethra. In fact it is probably 
easiest to interpret the directional interactions if a 
rigid, thick catheter is used, [12,35,39 40] the exact 
opposite of the conditions best suited to making ure- 
thral pressure measurements. 


The maximum urethral closure pressure alone does 


not provide any information about the integrity of the 
bladder neck or proximal urethra (i.e. the proximal 
continence mechanism), and it can be highly variable 
as a result of involuntary contractions of the smooth 
and striated muscles of the urethral sphincter, per- 
haps provoked by the irritative nature of the catheter 
itself. The size, stiffness and type of catheter, rate of 
perfusion, patient position, and bladder volume, all 
have an effect on the pressure readings. A study by 
Wang and coworkers showed that the pressure mea- 
sured by the perfusion method was 24.5 cm HoO 


higher on average than that measured with a micro- 
tip catheter. However, pressure profiles measured 
with the two types of catheter had similar reproduci- 
bility. [41] Culligan and coworkers compared an 8 F 
microtip catheter with a 10 F fibre-optic catheter and 
found that the urethral pressures measured with the 
larger catheter were significantly greater, by 14 cm 
H20 on average, but they found no differences bet- 
ween the values of the leak point pressures (see 
below) measured with the two catheters. [42] 


Balloon catheters, either water-filled as used in 
early studies [43,44], or air-filled, as recently re- 
developed under the name T-doc, have a limited spa- 
tial resolution along the length of the urethra, deter- 
mined by the size of the balloon. The resolution 
appears however to be better than 5 mm for T-docs. 
These balloons should not have any directionality 
and record a true pressure (which may not be equal 
to the urethral pressure because of their finite diame- 
ter and potential for overinflation). Air- and water- 
filled balloons measure pressure from different refe- 
rence levels, and this has to be allowed for. A further 
possibility is to measure urethral pressure with a 
microtransducer enclosed in a balloon. [45] 


To summarise, urethral pressure recording in a 
resting patient is possible but quite difficult. Even 
with standardized methodology there is a variety 
of potential artifacts which should be considered 
critically when interpreting the results. 


2. WHAT HAPPENS TO THE URETHRAL CLOSURE 
MECHANISM DURING STRESS? 


The perfusion technique has a limited temporal reso- 
lution and is reliable only at rest, not during condi- 
tions of rapidly varying stress. Other techniques have 
better temporal resolution, but that does not mean 
that they show fewer artifacts, only different arti- 
facts. In practice, it seems to be impossible to record 
a precise local pressure in a mobile urethra during 
stress, using a catheter. All aspects of urethra/cathe- 
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ter interaction increase under stress, and the site of 
pressure recording is difficult to determine because 
of the potential for uncontrollable shifting of the 
catheter during stress. Shifts of up to 8 mm have 
been reported at the bladder neck during coughing. 
[46] In theory, it should be possible to determine this 
shift by using multiple transducers along the catheter 
over the whole profile length, [47] but multiple- 
transducer catheters are of rather large diameter and 
quite rigid, and therefore yield directional force 
signals rather than urethral pressures. 


e Urethral stress profile 


A large number of publications deal with a great 
variety of methods for measuring and analyzing the 
so-called stress profile, i.e. a recording of a urethral 
pressure profile while the patient coughs at regular 
intervals. 


The profile is a sequential presentation of time- 
varying local pressures, subject to the same limita- 
tions as discussed above, which are aggravated by 
additional problems. A popular form of quantifica- 
tion of the stress profile is the “pressure transmission 
ratio.” (Note: as discussed above, pressure transmis- 
sion is a misleading term.) Most published stress 
profiles show obvious artifacts. For example, one 
would expect a gradient in the response to cough in 
the midurethra, where both the abdominal pressure 
and the cough response fall to zero outside the abdo- 
minal pressure region. Nevertheless, many stress 
profiles show pressure spikes in the most distal ure- 
thra, even outside the functional urethral length 
(Figure 2) 


Usually the response to cough is measured in the ure- 
thra and in the bladder and the transmission ratio is 
calculated by dividing the amplitude of the urethral 
pressure increase by the intravesical increase, 
expressing the result as a percentage. The typical 
transmission profile, which is the transmission ratio 
plotted against position in the urethra (expressed as a 
percentage of the urethral length), shows a decline 
from 100% pressure transmission at the bladder neck 
to 70% in the proximal urethra, followed by an 
increase to 85% or higher in the mid- or distal ure- 
thra. [48] This is often interpreted as evidence for an 
active contraction of sphincter and/or pelvic floor 
contraction during stress, but it can also be explained 
just by shifting of the catheter (Figure 3). [49] In 
practice it seems to be impossible to identify the ori- 
gin of a higher or lower transmission ratio, and 
sophisticated interpretations are therefore questio- 
nable. 
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Figure 2. Example of a stress urethral pressure profile. The 
top trace shows the bladder responses to a series of coughs 
(spikes). The middle trace shows the corresponding ure- 
thral responses, recorded while the measuring catheter is 
slowly withdrawn out of the bladder, through the urethra, 
and into the atmosphere. Responses are seen even in the 
most distal part of the urethra (red arrows). The bottom 
trace shows the difference between the middle and top 
traces. 


In summary: In practice it is impossible to use a 
catheter to measure a strictly local, artifact-free 
urethral pressure under stress. 


e Can we measure the “stress”? 


Leak-point pressures: The ‘abdominal’ or ‘ Valsalva’ 
leak-point pressure (LPP), as defined by Internatio- 
nal Continence Society, is the intravesical pressure at 
which urine leakage occurs due to increased abdomi- 
nal pressure in the absence of a detrusor contraction. 
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Figure 3. Schematic diagram of measured values of pres- 
sure transmission ratio (full circles) along the length of the 
urethra, based on traces similar to those in Figure 2. [49] 
Part of the urethral response may be due to a shift of the 
measuring catheter within the urethra on each cough. Cor- 
rection for an assumed shift of 5 mm alters the values to 
those shown by open circles, revealing that the dip in pres- 
sure transmission ratio at around 20% of functional length 
may be an artifact of the catheter shift. 


[4] The procedure is a dynamic evaluation of the 
severity of sphincteric dysfunction, and as such has 
been considered by many to reflect the pathophysio- 
logical mechanism associated with stress incontinen- 
ce. Further, it avoids the complex artifacts of urethral 
pressure recordings. A low pressure reading may 
identify a subgroup of patients with a severely 
deficient sphincteric mechanism who may benefit 
from a videourodynamic evaluation. [50] This proce- 
dure requires only basic urodynamic equipment: one 
intravesical pressure catheter and one abdominal 
pressure catheter (placed in either the vagina or rec- 


tum). As the patient performs a progressively stron- 
ger Valsalva manoeuvre, the leak point pressure cor- 
responds to the lowest intravesical pressure that 
results in a loss of urine. However, the Valsalva leak 
point pressure has a significant percentage of false 
negative results, up to 40% as reported by Peschers 
et al. [51] 


Accurate and reproducible leak point pressures are 
difficult to obtain because of the many independent 
variables affecting the test results: catheter size, 
bladder volume and patient position. Another limi- 
ting factor among older patients may be that they are 
unable to generate adequate abdominal pressures to 
cause a leakage of urine under test circumstances. If 
this occurs, greater abdominal pressures can be gene- 
rated with a cough leak point pressure. Kuo has 
recently compared the Valsalva and cough leak point 
pressures, using videourodynamic examinations. He 
concluded that the value of the leak point pressure 
required to make a diagnosis of intrinsic sphincter 
deficiency (ISD) was lower for Valsalva than for 
cough. [52] 


A cough, in contrast to a Valsalva manoeuvre, may 
cause greater muscular contraction within the pelvic 
floor, resulting in decreased vesical neck mobility. 
For this and other reasons, cough-induced leak point 
pressures are usually higher than those obtained with 
a Valsalva manoeuvre. 


Since there is no standardized protocol for the test, 
discrepancies are inevitable. Madjar et al. retrospec- 
tively investigated aspects of the Valsalva leak point 
pressure in 264 female patients who afterwards 
underwent anti-incontinence surgery. [53] They loo- 
ked at the relationship between “VLPP(tot)” (measu- 
red from true zero of pressure, see Figure 4), and 
“AVLPP” (the increase in pves over the pre-Valsalva 
baseline). As is obvious from the figure, if a fixed 
value of 60 cm H20 is used as a cutoff to differen- 
tiate intrinsic sphincter deficiency from urethral 
hypermobility, AVLPP is much more likely to sug- 
gest intrinsic sphincter deficiency than VLPP(tot) (in 
67% versus 40% of patients). However, neither para- 
meter strongly predicted the outcome of anti-inconti- 
nence surgery. (See section I.3 for further discus- 
sion.) (Figure 4) 


The commonly quoted reference of 60 cm H20 or 
less for the diagnosis of intrinsic sphincter deficien- 
cy has not been consistently utilized either in study 
protocols or in prospective studies proving that this 
pressure can accurately make the diagnosis. [54] 
Patients with a leak point pressure greater than 90 cm 
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Figure 4. Measurement of Valsalva leak point pressure 
(VLPP). The VLPP is the intravesical pressure at which lea- 
kage occurs on Valsalva; it may be measured from the true 
zero of pressure (VLPP(tot), blue arrow), or from the base- 
line intravesical pressure just before the Valsalva (AVLPP, 
black arrow). In fact neither corresponds to the original 
description,[143] which used the value of intravesical pres- 
sure prior to bladder filling as the baseline (red arrow). For 
women in the standing position, AVLPP is much smaller 
than VLPP(tot), by about 33 cm H>O on average. [53] 


H20 are conventionally not considered to have 
significant intrinsic sphincter deficiency, as such 
high pressures are usually associated with urethral 
hypermobility. It has been reported that, in clinical 
practice, leak point pressure values in the range of 
60-90 cm H>oO are usually judged individually 
according to the severity and duration of the patient’s 
symptoms, as well as accompanying co-factors. [55] 
As discussed above, however, all stress-incontinent 
patients have some combination of hypermobility 
and intrinsic sphincter deficiency. 


Other factors that can affect leak point pressure rea- 
dings include the presence of the catheter itself as 
well as its diameter. Maniam and Goldman examined 
patients with a positive cough stress test and a nega- 
tive Valsalva leak point pressure for leakage of urine, 
and found that more than 50% of these women lost 
urine on repeating the Valsalva leak point pressure 
after removing the catheter. [56] This suggests but 
does not prove that the catheter could mask urine 
loss. Studies of voiding flow rates with and without 
a catheter are sometimes taken to indicate the effect 
of the catheter itself. For example, Baseman et al 
determined in a study of 21 continent women that 
flow rates with a small (6 F) catheter in the urethra 
were significantly lower than those in free-flow stu- 
dies, by 6.4-7.4 ml/s. [57] However, there are other 


possible reasons for such a difference, and it is not 
clear that a catheter will necessarily inhibit stress 
urine leakage, or falsely elevate the pressure required 
for leakage to occur. Faerber and Vashi [58] reported 
that Valsalva leak point pressure measurement made 
at a bladder volume of 250-300 ml correlated best 
with the fluoroscopic observation of type III stress 
incontinence with an open bladder neck at rest (i.e. a 
failure of the proximal continence mechanism). 


Hofner and coworkers [59] have suggested perfor- 
ming a cough leak point pressure combined with 
measurement of the actual volume of urine loss, 
using a standard uroflowmeter with a modified fun- 
nel. They report significant differences in the time 
delay measured between the cough pressure spike 
and the urine loss. They interpret this by assuming 
that immediate leakage indicates stress incontinence 
and delayed leakage potentially indicates urge incon- 
tinence, or detrusor overactivity incontinence trigge- 
red by the cough. Although not yet confirmed, these 
results show clearly the difference between obser- 
ving leakage with the naked eye and measuring lea- 
kage objectively. Furthermore, the authors found that 
the leakage volume, but not the measured leak point 
pressures, were associated with the clinical degree of 
stress incontinence. 


In summary, despite problems with standardiza- 
tion, with current equipment it should be possible 
to measure the intravesical and abdominal pressu- 
re at the time of leakage under stress, and to iden- 
tify and hence correct artifacts. However, we do 
not know of any systematic research into the 
various aspects of the leak point pressure. In addi- 
tion, it is important to ask what potential informa- 
tion could be gleaned from this parameter. It is 
obvious that any leak point pressure depends on a 
multiplicity of factors, and that it is a measure of 
SUI severity, as it reflects the critical level of 
“stress” needed to produce leakage. It is unclear 
however whether a quantification of the severity 
of incontinence by a leak point pressure is more 
useful than a traditional clinical grading. It can be 
expected that, when it has been adequately eva- 
luated, the recently developed urethral retro-pres- 
sure URP [60] will perform at best similarly to the 
leak point pressure and UPP. 


d)What could be done urodynamically to develop 
methods of repairing specific defects and restoring 
physiological continence function? (Question 4) 


We need the abdominal pressure to understand detru- 


sor contraction, i.e. to determine detrusor pressure. 
The current technique is well suited to this purpose 
and provides good results if the established standards 
are followed. [33] The situation is different when we 
try to understand the impact of stress on the bladder 
closure mechanism. “Stress” is always associated 
with an increase in abdominal pressure and its effect 
on the pelvic floor and bladder outlet, but the abdo- 
minal pressure is not specifically related to the stress 
which causes incontinence. 


The pelvic floor is the anatomical structure which 
provides closure to the abdominal region between 
the pelvic bones. It is a three-dimensional structure, 
i.e. it has a considerable thickness, which is penetra- 
ted by the urethral, vaginal, and anal canals. We can 
expect a gradient in the abdominal pressure, from its 
full value to zero across the thickness of the pelvic 
floor. This gradient must affect measurements such 
as the urethral pressure profile, which are performed 
across the thickness of the pelvic floor. 


To summarise, the current urodynamic parameters 
and the currently available techniques do not offer 
the clinically relevant information needed for a 
knowledge-based (i.e. detailed and specific) 
approach, to the diagnosis and treatment of indi- 
vidual pathophysiology in a patient with stress 
incontinence. 


5. WHAT URODYNAMIC TESTS SHOULD BE 
DONE IN FUTURE? 


a) Imaging 


Imaging, although not usually considered part of 
urodynamics, is developing so rapidly that it will 
soon have adequate spatial and dynamic resolution to 
provide quantitative mechanical information com- 
plementary to that given by pressure measurements. 
Sonography and MRI are particularly promising. 
Investigation of local pelvic-floor deformations and 
mobility in three dimensions would be very interes- 
ting, because the strength of the pelvic floor deter- 
mines not only its own mobility and deformation, but 
that of all structures resting on it. Without any defor- 
mation of the pelvic floor under stress nothing else 
can move. 


The speed of deformation occurring under stress is 
likely to be higher than can be observed with the 
naked eye. In practice the eye is supplemented by an 
imaging system with its own time constant, which 
slows down observation. The usual X-ray image 
intensifier systems are obviously slower than the 


naked eye. Thus, it is likely that the true extent of 
deformation is not yet known. Sonography should 
provide a better dynamic resolution. 


The combination of a defined pressure in an intra- 
urethral balloon with imaging of how the urethra is 
distended by that pressure can provide additional 
information about bladder outlet structure and func- 
tion. [61,62] 


b) Urethral pressure 


As the urethral pressure is the key to understanding 
what happens to the closure mechanism under stress 
we must develop new methods to measure it that 
avoid the artifacts we have described, or at least 
allow us to identify and correct the artifacts. There 
are in principle two possibilities, either to detect and 
measure the movement of the catheter, or else to 
make the catheter so thin and flexible that it does not 
move or interfere with the measurement. To avoid 
movement, some form of intravesical or intra-ure- 
thral fixation may be unavoidable. On the other 
hand, a thin, flexible catheter could incorporate the 
very small transducers that are available through 
nanotechnology. In any case, it will be necessary to 
make specifically local pressure recordings in order 
to understand closure function under stress. Global 
measurements of compound parameters such as a 
leak point pressure cannot provide the information 
that is needed. 


c) Measurement of stress 


In principle we could try to measure the “stress” 
itself, but not by such a crude and unspecific measu- 
re as abdominal pressure. It is not possible to even 
begin such a program without a detailed and realistic 
biomechanical model of the function of the urethral 
sphincter and the pelvic floor, so as to identify and 
define the pathophysiologically relevant parameters 
that should be measured, such as (physical) stress 
and strain, deformation and acceleration. It is diffi- 
cult to develop such a biomechanical model of conti- 
nence function and the specific biomechanical 
changes which lead to stress incontinence. Yet only 
with a proper model will we be able to understand 
the limits and potential of mechanical urodynamic 
parameters, define better parameters, develop new 
ways and methods of measurement, and test the new 
parameters. 


d) Vaginal pressure profile and abdominal pressure 
region 


The abdominal pressure region is a suitable urody- 
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namic term for the region which includes all of the 
lower urinary tract except the distal urethra, together 
with the surrounding intra-abdominal tissues, all of 
which are subject to the same abdominal pressure. 
Across the thickness of the pelvic floor, the pressure 
falls from the abdominal pressure inside to zero 
(atmospheric) outside. In the urethra and the rectum 
the sphincters provide a clear demarcation of the 
abdominal pressure region, but as there is no sphinc- 
ter in the vagina the demarcation is less clear. The 
vaginal pressure profile should provide information 
about it. 


e) Elements of a biomechanical model and measu- 
rements to test it 


Some essential elements of a biomechanical model 
and the urodynamics of stress incontinence have 
been outlined by Ashton-Miller and DeLancey. [26] 
Increasing tension and stretch of the pelvic floor 
during an abdominal pressure increase affect the ure- 
thral sphincter also. The anatomical/biomechanical 
details of the penetration of the urethra through the 
pelvic floor are key to understanding how continen- 
ce is maintained as abdominal pressure increases, 
how stress incontinence occurs, and how it can be 
cured surgically. Such hypotheses as the vaginal 
hammock theory [63] could be tested by making 
vaginal as well as urethral pressure profile recor- 
dings. Since there is necessarily a pressure gradient 
across an effectively supporting hammock, there 
must be a difference, during stress and perhaps also 
at rest, between the abdominal and urethral and vagi- 
nal pressures measured at the same anatomical level, 
with the vaginal pressure being the lowest. 


Similar recordings could be used to test other 
concepts, such as that of independent proximal and 
distal continence mechanisms, one relatively passive 
and one clearly active, which react differently to 
changes in abdominal pressure. 


Of course, in making such measurements all the 
limitations of pressure recordings during stress 
apply, but if we have a “catheter-free” pressure 
recording method for the urethra we can use the 
same technique in the vagina. Simultaneous recor- 
ding of intravesical and abdominal pressures toge- 
ther with multiple local pressures in the urethra and 
in the vagina should be possible - without interferen- 
ce from catheter-shift and directional artifacts - and 
this will be a very important step in the understan- 
ding of the behavior of the urinary tract under stress. 


6. STRESS INCONTINENCE: CONCLUSION AND 
RECOMMENDATIONS 


A plausible biomechanical model, based on current 
knowledge is a prerequisite for deeper understan- 
ding of the pathophysiology of stress incontinence. 
New types of measurements will be required to test 
and refine it. Only after that, when the pathophy- 
siology of stress incontinence is understood in 
much more detail, will new therapies and new sur- 
gical approaches, aimed at re-establishing normal 
physiological conditions, suggest themselves. 


e Recommendations for research 


1 Development of new methods of measuring 
urethral, vaginal and rectal pressure or force, 
free of artifacts due to distortion by and shift of 
the catheter. 


Integration of new pressure or force measure- 
ments with advanced (high-speed) imaging 
techniques, so as to develop a new and more 
complete biomechanical model of normal and 
abnormal pelvic and bladder outlet mechanics. 


Integrated approaches to the study of urinary 
and faecal (anal) incontinence. 


IL. URGE INCONTINENCE 


1. INTRODUCTION 
a) Urodynamic tests conventionally performed 


Urge incontinence is one of the symptoms of the 
overactive bladder symptom complex (see section 
A IV, definitions and terminology). [64] To identify 
it a history is needed, but to objectively establish the 
underlying mechanism of incontinence requires tes- 
ting. This is particularly important because symp- 
toms are not specific for the underlying dysfunction 
(see Tables 6-9, section C.IV). To reproduce the 
symptom during urodynamic testing, it is often 
necessary to perform manoeuvres to provoke detru- 
sor overactivity and leakage, since only about 50% 
of detrusor overactivity is revealed during slow, 
supine filling cystometry. [65] Although the urody- 
namic observation corresponding to urge incontinen- 
ce is “detrusor overactivity incontinence” [64] (see 
Figure 5) in fact, however, when examining patients 
with urge incontinence, many investigators have 
been satisfied with the observation of involuntary 
contractions (detrusor overactivity) only, rather than 
actual leakage. This has led to some confusion 
(Figure 5). 
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Figure 5. Detrusor overactivity (DO). In this example there is phasic detrusor overactivity (red arrows), which ultimately leads 
to leakage; this is detrusor overactivity incontinence (DOI, purple arrow). 


603 


Filling cystometry with various provocative 
manoeuvres is the basic test in urge incontinence 
and other manifestations of overactive bladder. 
Conventionally, it is intended to identify or rule out 
detrusor overactivity and/or detrusor overactivity 
incontinence, as well as to test subjects’ bladder- 
filling sensations. In addition it is desirable to rule 
out urodynamic stress incontinence as an explana- 
tion of the subject’s symptoms. 


Ambulatory urodynamics may be performed in an 
effort to capture more realistic or more physiological 
observations, especially of incontinence episodes. 
Monitoring is usually continued for a period of about 
3-4 hours. 


Other supplementary tests may be done to check for 
possible alternative or coexisting pathology: 


1. Coughing and Valsalva manoeuvres, sometimes 
including abdominal leak point pressure measure- 
ment or video observations, are usually done to 
reveal or rule out possible urodynamic stress 
incontinence. They may also provoke detrusor 


overactivity. 


. Urethral pressure measurements may be perfor- 
med to identify a poorly functioning urethral 
sphincter (intrinsic sphincter deficiency), a pos- 
sible contributor to both urodynamic stress incon- 
tinence [1] and urethral relaxation incontinence. 
[66] 


. Voiding studies may be done to confirm or rule out 
bladder outlet obstruction, a possible contributor 
to detrusor overactivity, especially in men. 


Many technical aspects of these tests were discussed 
in detail at the previous consultation;[1] others are 
dealt with in sections B.I (Stress incontinence) and 
D.I (Evaluation of the female patient) of this current 
chapter. 


b) Mechanisms of continence and (urge) inconti- 
nence 


1. DETRUSOR OVERACTIVITY 


It seems clear that, if there is never any involuntary 
detrusor contraction, there can be no detrusor ove- 
ractivity incontinence or urge incontinence (with the 
caveat that urethral sphincter relaxation without 
detectable detrusor contraction may sometimes be 
responsible [4,67]). However, the converse is not 
necessarily true: some individuals show involuntary 
contractions (detrusor overactivity) during urodyna- 
mic testing but do not suffer from urge incontinence 
(see Figure 6 and Table 3 in section C.H, Normal 
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values). (Similarly, sphincter relaxation can occur in 
normal volunteers also. [68]) Detrusor overactivity is 
a urodynamic observation, not a condition and not a 
diagnosis. It may be associated with any of the ove- 
ractive bladder complex of symptoms, with or 
without urge incontinence, or with no symptoms at 
all (see Table 8 in section C.IV and Figure 6). There- 
fore the mechanism of continence is not just the 
absence of detrusor overactivity. There is some evi- 
dence (a) that good sphincter function helps to pre- 
vent urge incontinence in the face of detrusor ove- 
ractivity, [66,69] (b) that abnormality of bladder sen- 
sation may play a role, [66,70,71], (c) that the cha- 
racteristics of the detrusor contraction itself may dif- 
fer in those who suffer more or less severely from 
urge incontinence, [72] and (d) more generally that 
many different factors interact to determine whether 
or not a given subject will suffer from urge inconti- 
nence, and how severe it will be (Figure 6). 


Figure 6. Relations among the overactive bladder complex of 
symptoms (OAB), urge incontinence (urge UI), detrusor ove- 
ractivity (DO), and neurological disease. Detrusor overactivity 
(red circle) may be neurogenic (overlap with green circle) or 
non-neurogenic. It is observed in some healthy, symptom-free 
subjects (overlap with yellow circle). Many individuals with 
DO have overactive bladder symptoms (overlap with blue 
circle). Urge incontinence (hatched circle) is one of the ove- 
ractive bladder symptoms and so falls entirely within the blue 
circle. As shown by its overlaps, urge incontinence may occur 
with or without detrusor overactivity, and with or without neu- 
rological disease, but it does not occur in normal subjects (yel- 
low circle). Not shown on this diagram are some subjects who 
present with OAB symptoms that have a behavioural basis 
(e.g. excessive fluid intake) and are urologically normal. 


Nevertheless, detrusor overactivity is at the heart of 
urge incontinence, and it is essential to define it and 
to try to identify its causes. Detrusor overactivity is 
the observation of an involuntary increase in detrusor 
pressure during urodynamic testing. To generate a 
measurable pressure increase requires a coordinated 
contraction of the greater part of the bladder since, if 
part of the bladder is non-contracting (and therefore 
relaxed and extensible), the contracting part can 
shorten without a detectable increase in pressure. In 
fact, local contractions of the bladder wall are ubi- 
quitous, in bladder strips, excised bladders and intact 
bladders in situ. [73,74] Thus small-scale detrusor 
overactivity is normal, and it must result in small 
pressure fluctuations (which however are not usually 
measurable in awake, moving and breathing 
humans). Therefore, to place any particular numeri- 
cal limit on the amplitude of pressure changes that 
might be regarded as normal or abnormal (e.g. 15 cm 
H20 [75]) would be entirely arbitrary. 


There is no reason to believe that detrusor overacti- 
vity has a single cause. The lower urinary tract is a 
deceptively simple organ system that is controlled by 
very extensive tracts of the central nervous system. 
Dysfunction at any level from the cerebral cortex to 
the end organs may lead to detrusor overactivity and 
urge incontinence. [76,77] Detrusor overactivity is 
common in neurological conditions such as multiple 
sclerosis, spinal cord injury, and stroke. [76] Urge 
incontinence becomes more common in old age, [78] 
where it is associated with cognitive impairment and 
regionally impaired cerebral perfusion. [71] Thus 
urge incontinence and its underlying mechanism 
detrusor overactivity may sometimes have a neuro- 
pathic origin. The types of neuropathy in question 
are associated with suprasacral lesions, which are 
believed to interfere with voluntary control of the 
micturition reflex by the cerebral cortex. Detrusor 
overactivity of this sort often involves abnormality 
of urethral function (e.g. detrusor-sphincter dyssy- 
nergia) as well as detrusor function. Of course, 
patients with a neurological lesion may sometimes 
show detrusor overactivity that is non-neurogenic. 


2. CAUSES OF DETRUSOR OVERACTIVITY 


In spite of the important role of neurological lesions, 
many patients with detrusor overactivity and urge 
incontinence have no detectable neurological abnor- 
mality. Some have co-existent urethral obstruction, 
and it is often claimed that the detrusor overactivity 
is a consequence of this mechanical outflow obstruc- 
tion, or of changes in the bladder secondary to it. 
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However, this may not necessarily be so:[79] another 
possibility is that prostatic enlargement by itself may 
alter afferent signals to the brain, precipitating detru- 
sor overactivity. Other patients may have subtle 
abnormalities of the neurological control system that 
cannot be recognized with current urodynamic tech- 
niques. Even when there is no evident neurological 
basis for this condition, it can often be triggered by 
factors that apparently act at the cortical level, such 
as the proximity of a toilet, the sound of running 
water, or hand-washing. [80] Thus there is evidence 
that the brain is involved in urge incontinence. Yet 
the afferent signals reaching the brain, cortical pro- 
cessing of these signals, and the influence of the 
emotions on bladder function remain almost entirely 
uninvestigated. Bladder sensation — one manifesta- 
tion of the afferent signals — is studied in a most rudi- 
mentary way. It is unlikely that any abnormalities 
involving these factors, if they existed at all, would 
be recognized by current techniques. 


Detrusor overactivity is a fairly frequent observation 
in apparently healthy, symptom-free volunteers. 
Thirty years ago, idiopathic detrusor overactivity 
was regarded as being like red hair, unusual (preva- 
lence 10%) but not abnormal, and the original term 
“unstable bladder” was invented precisely because it 
did not suggest any particular underlying abnormali- 
ty. [22] Two decades later it was claimed that “Any 
bladder contraction during filling is abnormal.”[81] 
In fact, the average proportion of healthy subjects 
with detrusor overactivity on filling cystometry is 
11%, and it is much greater — about 45% - when 
observations are made during ambulatory monito- 
ring (see Tables 3 and 4 in section C.II, Normal 
values). Thus detrusor overactivity may sometimes 
be normal. For this reason it would be helpful to use 
descriptive terminology that does not imply patholo- 
gy, for example “phasic detrusor contraction(s)” ins- 
tead of “detrusor instability” or “detrusor overactivi- 
ty”. [82] 


The observation of detrusor overactivity in apparent- 
ly normal, symptom-free subjects has been referred 
to as “overdiagnosis.” In contrast, detrusor overacti- 
vity is quite frequently not observed during urodyna- 
mic examination of patients who indubitably suffer 
from urge incontinence [83] (see discussion of sensi- 
tivity and specificity in section C.IV). This has been 
referred to as “underdiagnosis”. Ambulatory testing, 
like other aggressive provocative manoeuvres was 
intended to reduce “underdiagnosis,” but it also 
increases “overdiagnosis.” In fact the terms “over-” 
and “underdiagnosis” are inappropriate because 


detrusor overactivity is not a diagnosable condition, 
but a urodynamic observation that may or may not be 
made in any particular case, [84] depending in part 
on the method of measurement. [79] If it is related to 
neuropathy or to symptoms such as urge incontinen- 
ce, urgency, frequency, or nocturia, the observation 
is suggestive of abnormality. If not, it presumably 
reflects normal behavior. 


An essential characteristic of detrusor overactivity is 
that it is involuntary. Even in humans it is sometimes 
difficult to establish whether a particular detrusor 
contraction or voiding episode is voluntary or invo- 
luntary, for example if there is a language barrier or 
a communication disorder. In animals it is particular- 
ly difficult to construct reliable models of detrusor 
overactivity and urge incontinence. 


Even if detrusor overactivity begins involuntarily, it 
may be possible to voluntarily suppress it, or at least 
to contract the urethral sphincter voluntarily so as to 
prevent leakage until the contraction subsides. Such 
characteristics of patient behavior may be clinically 
just as important as the presence or absence of detru- 
sor overactivity. [85-87] 


3. SENSATIONS AND CYSTOMETRIC VOLUMES 


Sensations are an important part of the observations 
made during cystometry. The normal sensations of 
bladder filling form a continuum from first sensation 
of bladder filling, through first desire to void, to 
strong desire to void. During cystometry most inves- 
tigators note the bladder volumes at which the nor- 
mal sensations occur (or they note the absence of 
such sensations). It is usually believed that the 
volumes tend to be smaller — that is, sensation is 
increased - in the overactive bladder syndrome. 


The sensation of urgency — the sudden and compel- 
ling desire to void that is difficult to inhibit [4] — is 
abnormal. It seems to be dichotomous — either pre- 
sent or absent — in contrast to the continuum of nor- 
mal cystometric sensations. It is part of the definition 
of urge incontinence, but may also be an independent 
symptom or an independent urodynamic observa- 
tion. The sensation of urgency during cystometry is 
often but not always associated with the presence of 
detrusor overactivity. Ideally the sensation of urgen- 
cy, if it is reported as a symptom, should be reprodu- 
ced during urodynamic testing. 


When detrusor overactivity is observed, the quality 
of the accompanying sensation (if any) may be an 
important observation. [69,72,83,88] 


Maximum cystometric capacity is nearly always 
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noted. Clearly a very large capacity suggests at the 
least reduced sensation, since, with normal sensa- 
tion, discomfort limits the volume that can be infu- 
sed into the bladder. The meaning of the maximum 
cystometric capacity is not always the same, because 
the criteria for stopping filling are different in diffe- 
rent situations. In near-normal individuals, strong 
sensation (discomfort) is usually the limiting factor. 
If detrusor overactivity, or overt detrusor overactivi- 
ty incontinence, occurs, then this will usually limit 
further bladder filling, particularly if accompanied 
by urgency. If compliance is low (see section “com- 
pliance” below), then the constantly rising detrusor 
pressure may persuade the investigator not to conti- 
nue filling; alternatively overflow incontinence may 
occur and filling be discontinued for that reason. If 
sensation is reduced and compliance is normal, and 
there is little or no detrusor overactivity, then the 
bladder may be filled almost indefinitely and the 
patience of the investigator and the subject may be 
the limiting factor. 


During filling cystometry, the volumes correspon- 
ding to the various sensations and to maximum capa- 
city should in principle represent the volume of 
liquid actually in the bladder. [4] Frequently howe- 
ver the volume infused into the bladder is recorded. 
The difference between these two volumes is the 
volume of urine produced by the subject It may be 
substantial if low filling rates are employed. 


2. REPRODUCIBILITY AND FUNDAMENTAL REA- 
SONS FOR VARIABILITY OF FILLING CYSTO- 
METRY 


Data on the variability of cystometric parameters are 
given in section C.I, Reproducibility of filling cysto- 
metry and ambulatory monitoring. 


° Reproducibility and voluntary control 


The lower urinary tract is controlled by numerous 
layers of the nervous system. The lower layers (per- 
ipheral, spinal and supraspinal up to and including 
the periaqueductal gray), constitute the voiding 
reflex and can work together automatically, but the 
topmost layers — the emotional or limbic nervous 
system [89] and the cortex — integrate reflex beha- 
vior into the social life of the individual. Their pur- 
pose is to prevent the automatic operation of the 
reflex and allow voiding only when it is both safe 
and appropriate to do so. They are able both to 
advance and delay the moment of reflex voiding. By 
design, therefore, the upper layers of the control sys- 
tem introduce variability into the function of the 


lower tract, and this variability depends on conscious 
decision-making (to void or not to void) and on the 
unconscious operation of the emotional nervous sys- 
tem (safe to void or not safe?) (Figure 7). 
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Figure 7. Schematic concept of the neural control of the 
lower urinary tract. The voiding reflex extends from the 
bladder and urethra up to the brainstem (pons and peria- 
queductal gray, PAG), but does not control the bladder 
directly. Via afferent signals diverted from the PAG, the state 
of the lower tract is monitored by the limbic parts of the 
brain. As the bladder fills, a sensation of desire to void is 
passed to the cortical part of the brain, where a decision is 
made whether or not to do so. If the decision is to void, and 
if the limbic (emotional) part of the brain permits, the reflex 
is activated and the bladder empties; otherwise the bladder 
continues to fill. Thus cortical and emotional control intro- 
duces variability into the operation of the voiding reflex. 


The variability of urodynamic measurements reflects 
the operation of the control system, mainly from the 
upper layers. The automatic operation of the deeper 
layers is presumably less variable. For example, spi- 
nal cord injured patients are relatively easy to exa- 
mine, because their bladder behavior is reasonably 
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reproducible. Thus, abnormal findings in patients 
with severe neurological diseases may be reliable 
and reproducible (unless the disease itself is 
variable), while similar findings in subjects with an 
intact nervous system may be merely the result of the 
variable operation of that system, and require inde- 
pendent confirmation. Variability originating in the 
topmost layers of the nervous system appears able to 
mimic the effect of any neurological lesion: e.g., 
detrusor acontractility or underactivity, or detrusor 
overactivity, or detrusor-sphincter dyssynergia. 


Reproducibility has to be considered in the context 
of neuropathy. Provided technical problems have 
been ruled out, substantial variability is not a sign of 
poor urodynamics but a sign that the upper layers of 
the nervous control system are intact. Reproducible 
but abnormal function on the other hand may suggest 
automatic operation associated with neuropathy. 
Clearly, the reproducibility of urodynamic measure- 
ments is dependent on the patient population studied, 
and this is a topic for research that should be consi- 
dered in any discussion. 


Although variability may be a sign of normality, we 
may nevertheless prefer to reduce it. The prime sour- 
ce of uncontrolled variability appears to be the emo- 
tional nervous system, and the optimum way of redu- 
cing its impact is to influence the patients’ surroun- 
dings so as to reduce anxiety and distract attention 
from bladder behavior. The typical urodynamics 
laboratory appears ill-designed for this purpose. 
Ambulatory monitoring is one way to attempt impro- 
vement, but the most important aspect is probably 
not that it is ambulatory but that it is conducted at a 
leisurely pace, in a series of natural postures, and in 
non-threatening surroundings. These aspects should 
be mimicked in more conventional urodynamic exa- 
minations as well. 


3. WHAT URODYNAMIC TESTS SHOULD BE 
DONE IN URGE INCONTINENCE AND DETRU- 
SOR OVERACTIVITY? 


a) The role of urodynamics 


What should be the role of urodynamics? It is unrea- 
listic to expect that the limited and crude measure- 
ments currently employed should be essential in 
selecting patients for our current treatments or in 
improving outcomes. It is clear that we have a very 
incomplete understanding of lower urinary tract 
function, and that present methods do not address 
many of the issues. Urodynamics is pivotal here: it is 


the only way of understanding what is going on. For 
the near future therefore the real role of urodynamics 
has to be to keep advancing the boundaries of what 
is known about function and dysfunction of the 
lower urinary tract, in the expectation of developing 
new and more effective treatments. In the long run, 
whether advanced urodynamic testing will prove 
important in selecting patients for treatment is uncer- 
tain. It is possible that lower tract behavior is 
influenced by so many uncontrollable factors, and 
hence is so variable in individual patients both in 
daily life and during testing, that urodynamics will 
never be able to provide reliable individual dia- 
gnoses. Nevertheless, urodynamics will always 
remain the key to understanding the behavior of 
bladder and urethra in human subjects. 


b) Understanding of abnormal behavior 


Better understanding of LUT behavior is no guaran- 
tee of improved therapeutic outcomes, but improved 
outcomes are unlikely without understanding, and to 
gain understanding urodynamic measurement is cru- 
cial. However, these statements do not tell us what 
should be measured. In suspected urge incontinence, 
should we measure what the bladder does (cystome- 
try)? Is it necessary also to measure the urethral 
contribution? Should we also examine the nervous 
control system? Clearly the answer to all 3 questions 
is yes, because all are involved in urge incontinence: 
the bladder because detrusor contraction is the pri- 
mary cause of urge incontinence; the urethral sphinc- 
ter because inadequate resistance to leakage is a cau- 
sal factor; and the nervous control system because 
inadequate control of the LUT is synonymous with 
urge incontinence. 


To measure all these things is difficult, because the 
more that is measured, the more complicated the uro- 
dynamic testing becomes, and the more likely it is 
that the patient will be inhibited by the study and find 
it difficult to reproduce the symptoms. 


Conventionally, cystometry is always performed, but 
urethral behavior is often omitted, partly because the 
urethra is a much more complex mechanical system 
than the bladder and current instrumentation is 
inadequate to perform the required measurements 
(see section B.I, Stress incontinence). 


So little is known clinically about the behavior of the 
neural control system that any extra information at 
all would be useful. The pelvic-floor surface (kine- 
siological) EMG is assumed to provide information 
about motor control of the striated urethral sphincter, 
although it does not always do this reliably, [90] and 
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moreover is often badly performed technically. Mea- 
surements have demonstrated the reliability of intra- 
anal and intra-urethral EMG electrodes, but current 
instruments are too thick, too stiff, or too uncomfor- 
table to be useful. An intra-urethral EMG probe, 
flexible and thin like the urethral pressure probe des- 
cribed in section B.I on stress incontinence, is desi- 
rable. 


Afferent signals from the lower urinary tract are a 
crucial part of neural control. Yet the usual way of 
assessing them is through subjective reports of sen- 
sation, which often are elicited by patient prompting 
during cystometry. Sensation is therefore poorly 
measured and reported (see discussion of normal 
values and reproducibility above). 


Cerebral control of the bladder is another crucial ele- 
ment, clearly implicated in urge incontinence, yet we 
usually make no attempt at all to examine it. Recent 
developments in functional brain scanning by PET 
and fMRI promise at least to shed some light on cha- 
racteristics of different patient groups [91-94] and 
may one day be used to objectify the brain behavior 
of individual patients 


c) Attempts at a new urodynamics 
1. IMPROVEMENTS OF EXISTING TECHNIQUES 
e Cystometry 


There have been several attempts to refine or quanti- 
fy the observation of detrusor overactivity. In most 
cases the amplitude of the contractions has played a 
major role — the bigger the contraction the more 
severe the overactivity is judged to be. [95] 


Groen et al [96] attempted to diagnose and grade 
detrusor overactivity by means of a computerized 
algorithm, comparing the results with expert opi- 
nion. They reported that a panel of experts, asked to 
judge the severity of detrusor overactivity from a set 
of traces, appeared to base their judgment on the 
highest contraction amplitude together with the per- 
centage of the filling phase during which overactivi- 
ty occurred. 


The computerized overactivity parameter developed 
by these authors depended on the area under the 
curve describing involuntary detrusor contractions, 
after subtraction of any passive component of pres- 
sure increase during filling. (Overt low compliance 
was excluded from the study.) Thus the overactivity 
parameter depended on the frequency, duration and 
amplitude of the contractions. It provided a different 
classification of overactivity severity than the expert 
panel, although the contraction amplitude played an 


important role. This parameter was used to assess 
changes in detrusor overactivity on treatment by 
sacral neuromodulation, [97] and may have some 
clinical utility for this type of assessment. 


Miller et al [66] examined, in a group of 95 older 
women, what urodynamic factors were associated 
with the severity of detrusor overactivity and urge 
incontinence. They hoped to find parameters or com- 
binations of parameters that might best represent the 
real clinical problem. They found that the functional 
bladder capacity was one such factor: a smaller func- 
tional capacity was associated with more severe 
incontinence. Interestingly, the amplitude of the ove- 
ractive contractions was not positively associated 
with severity. In fact the opposite was the case, and 
they interpreted this to mean that the strength and 
control of the urinary sphincter was one of the most 
important determinants of incontinence severity, 
since a high amplitude of contraction can only occur 
in the face of a strongly contracting sphincter. 


Another group [88] has suggested that different pat- 
terns of detrusor overactivity, perhaps representing 
different pathologies, should be distinguished,. They 
distinguished phasic detrusor overactivity (see Figu- 
re 5) from terminal detrusor overactivity (Figure 8). 
Terminal detrusor overactivity, especially if associa- 
ted with reduced sensation of bladder filling prior to 
the terminal contraction that leads to leakage, sug- 
gests that a cortical abnormality is responsible for the 
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detrusor overactivity. This deduction is strengthened 
if there is also a positive response to the bladder 
cooling (ice water) test (see section C.IV.1, subsec- 
tion Provocative manoeuvres). Thus these authors 
have suggested that the bladder cooling test should 
become a standard part of urodynamic investigation 
[98]. 


One study suggests that several of the distinctions 
made above might have some predictive value for 
the outcome of treatment. [99] The authors investi- 
gated whether detrusor overactivity persisting after 
transurethral prostatectomy for benign prostatic 
hyperplasia could be predicted. In this small study of 
19 male patients aged 69-83 years with presumed 
neurogenic detrusor overactivity together with evi- 
dence of benign prostatic obstruction, terminal detru- 
sor overactivity that occurred at greater bladder 
volumes (>160ml) disappeared post-operatively in 
6/6 patients. Phasic detrusor overactivity occurring 
at small volumes, on the other hand, persisted in 4/4 
patients. SPECT brain scans confirmed that persis- 
ting detrusor overactivity was associated with redu- 
ced perfusion of the frontal brain region, suggesting 
a cortical abnormality. 


As far as we know, apart from the above, there is no 
further evidence that these refinements of cystome- 
try may be useful in predicting or improving treat- 
ment outcomes. 


Figure 8. Terminal detrusor overactivity. There is no evidence of involuntary detrusor contraction until a single such contrac- 
tion occurs (DO) and leads to leakage (detrusor overactivity incontinence). In this case leakage occurs in spite of the volun- 


tary sphincter contraction revealed by pelvic-floor EMG. 
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e Urethral measurements 


We have drawn attention to the need for technical 
improvements in the measurement of urethral pres- 
sures in section B.I. Stress incontinence. One new 
and promising technique is urethral reflectometry, a 
modification of acoustic rhinometry, which enables 
simultaneous measurements of pressure and cross- 
sectional area. [62] 


2. NEW TYPES OF STUDY 


There are obvious gaps in current urodynamic prac- 
tice, which is focused on end-organ behavior. Affe- 
rent signals, central (spinal cord and cerebral) pro- 
cessing, and influences at cortical levels, such as the 
effect of the emotions on LUT function, remain 
almost uninvestigated in clinical practice, and are 
difficult to study even in animal models. We should 
aim to monitor afferent and efferent signals, and 
signal processing at sacral and cerebral levels. 


e Afferent signals 


In the past, sensation was poorly and subjectively 
measured and recorded, although more attention has 
been paid to it recently. [100] Usually the patient has 
to be prompted to report sensations. There is great 
variation both from centre to centre and within sub- 
jects (see sections C.I and C.ID. Oliver et al [101] 
have shown that a patient-activated keypad device 
can yield an objective and reasonably reproducible 
measure of sensations of desire to void, without 
prompting, and can reveal responses to therapy. At 
least in research studies such methods should be 
introduced. 


Sacral neuromodulation has been introduced as treat- 
ment, but its potential as a research tool has not been 
fully realized. It seems clear that neuromodulation 
and other types of electrical stimulation can suppress 
bladder filling sensations to some extent. Thus they 
can and should be used to study central processing of 
afferent signals. A start has been made by studying 
the effect of neuromodulation on brain activity. [102] 


° Signal processing 


As pointed out above, a reliable but preferably non- 
invasive kinesiological EMG of the striated urethral 
sphincter would improve our knowledge of how the 
nervous system responds to lower urinary tract 
events. The technique and difficulties of the measu- 
rement were considered in the previous Consulta- 
tion. [1] Little progress has been made since then. 


Cortical processing of afferent signals — and their 
relation to efferents driving the bladder and urethra — 
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can be studied by functional scanning of brain acti- 
vity. [89,91-94] At present this is strictly a research 
tool, as intelligible results can only be obtained by 
averaging within groups of subjects. In the longer 
term however it will become possible to relate 
changes in brain activity to bladder and urethral 
events and sensations in individual patients. Certain- 
ly this will yield new diagnoses, and perhaps even 
new treatments. For example, ‘neurofeedback’ based 
on showing abnormal patterns of brain activity to the 
subject, and asking him/her to correct them, has 
already been demonstrated to be possible. [103] 


4. MIXED INCONTINENCE 


Some of the difficulties surrounding the concept of 
mixed incontinence are described in section A.IV, 
Definitions and terminology. For example, according 
to the authors of a recent study “Mixed incontinence 
is a term that can apply both to a combination of 
incontinence symptoms (stress urinary incontinence 
and urge urinary incontinence) and to a combination 
of urodynamic conditions (urodynamic stress incon- 
tinence and detrusor overactivity).”[104] While this 
statement may represent general opinion, in fact the 
ICS definition of mixed incontinence is a symptoma- 
tic definition only. [4] The corresponding urodyna- 
mic observations which may be taken to reproduce 
the symptom are described in the above-mentioned 
section. Nevertheless, an important goal of urodyna- 
mic testing in patients presenting with mixed incon- 
tinence is to determine whether the incontinence is 
associated with stress, with detrusor overactivity, or 
with both. To this end it is important to try to 
demonstrate actual detrusor overactivity incontinen- 
ce, not just detrusor overactivity. 


Bump et al [104] showed that a pharmacological 
treatment (duloxetine) presumed to be for stress 
incontinence was equally efficacious in mixed incon- 
tinence (with a predominant stress component). 
Reduction of incontinence frequency was approxi- 
mately 60% in all treatment groups. The urge com- 
ponent of the symptom complex appeared to be more 
closely related to the severity of the leakage than to 
urodynamically demonstrable detrusor overactivity. 


In a study of patients with mixed incontinence symp- 
toms with a predominant urge component, pharma- 
cological treatment (with tolterodine) aimed at detru- 
sor overactivity was equally efficacious in mixed and 
in urge incontinence. Reduction of incontinence fre- 
quency was 67-75%. [105] 


Osman [106] performed sling and colposuspension 


surgery in a group of patients presenting with mixed 
incontinence and a normal cystometrogram. A sub- 
group was treated with anticholinergics. A second 
group with pure stress incontinence symptoms was 
treated with surgery. He suggested that the surgery 
patients did significantly better than the pharmacolo- 
gically treated ones. Thus a treatment aimed at stress 
incontinence (surgery) was equally successful in 
patients with mixed incontinence symptoms (albeit 
with no urodynamic evidence of detrusor overactivi- 
ty). 


Taken at face value, these results seem to imply that 
“mixed incontinence” (defined in various ways) 
appears to respond equally well to pharmacological 
treatment aimed at detrusor overactivity, pharmaco- 
therapy aimed at urethral resistance, or to surgery. If 
true, this would imply that not just urodynamics, but 
even a good history, was superfluous: any treatment 
will produce good results. In fact, mixed incontinen- 
ce is a good example of a situation where there is a 
need for knowledge-based medicine, but the physio- 
logical understanding needed to provide that know- 
ledge is absent. 


5. URGE INCONTINENCE: RECOMMENDATIONS 
FOR RESEARCH 


1 Investigation of novel sources of variability of 
urodynamic parameters 


Definitive studies of the reproducibility of uro- 
dynamic parameters in normal subjects, and 
also in specific patient groups, especially those 
with various types of neurological lesion. 
Study of the pathophysiology of mixed incon- 
tinence 


Study of cerebral and emotional control of 
lower urinary tract function 


Study of the effect of neuromodulation on 
cerebral control of the lower tract 


Improved recording of afferent signals during 
cystometry 


Study of the effect of ambient surroundings, 
laboratory atmosphere, and investigator beha- 
vior on urodynamic observations and findings, 
with a view to optimizing and standardizing 
the performance of urodynamics and reducing 
variability. 

Efforts to improve equipment for measure- 
ment of kinesiological EMG during urodyna- 
mic studies 
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C. URODYNAMICS: NORMAL 
VALUES, RELIABILITY, AND 
DIAGNOSTIC AND 
THERAPEUTIC 
PERFORMANCE 


L REPRODUCIBILITY OF FILLING 
CYSTOMETRY AND AMBULATORY 
URODYNAMICS 


1. INTER-OBSERVER REPRODUCIBILITY 


Inter-observer variability is usually assessed by 
asking different urodynamic practitioners to interpret 
the same traces. This method is flawed because a 
principle of good urodynamic practice is that the per- 
son doing the test should interpret it. Nevertheless, it 
is interesting that 4 experienced practitioners, eva- 
luating 17 pediatric urodynamic datasets, failed to 
agree on aspects of detrusor function (including 
detrusor overactivity) in a quarter of the cases. [107] 
This result is reminiscent of a similar study of the 
interpretation of urodynamic recordings of male voi- 
ding function. [108] 


2. SHORT-TERM (WITHIN-SESSION) REPRODU- 
CIBILITY 


Since the previous Consultation, a number of authors 
have investigated the within-session reproducibility 
of cystometric measurements. Because such measu- 
rements are conducted within a short period of time, 
the possibility that the first measurement influences 
the second through a direct effect on the mechanical 
properties of the bladder (hysteresis and/or viscoe- 
lasticity) has to be considered. 


Brostrom et al [109] examined 30 healthy women 
with a mean age of 52 years, performing 2 consecu- 
tive medium fill rate (50 ml/min) cystometries in a 
single session. The volumes at first desire to void and 
normal desire to void increased significantly from 
the first to the second measurement, by 34 and 51 ml 
respectively. The maximum bladder capacity showed 
no significant change. The proportion of these heal- 
thy subjects who showed detrusor overactivity 
decreased from 4/30 (13%) in the first cystometry to 
1/30 (3%) in the second. This change is not statisti- 
cally significant but suggestive. Since these patients 
had an intact nervous system, some of the observed 


changes may be due to variability introduced by the 
upper layers of the control system. 


In a similar study [110] of short-term repeatability in 
31 female patients aged 14-74 y, all but 10 had at 
least some overactive bladder symptoms: 5 urge 
incontinence, 11 mixed incontinence, 1 enuresis noc- 
turna, and 4 urgency and/or frequency. 2 consecutive 
cystometries were performed with body temperature 
liquid at a rate of 50 ml/min. On the first cystometry 
first desire to void occurred at a median volume of 
112 ml (range 26-503 ml). The cystometric capacity 
had a median value of 150 ml, with a range from 39- 
633 ml. (These values may be compared with the 
normal values in Table 3, below.) The volume at first 
desire to void increased by 46 ml from the first to the 
second cystometrogram, while the cystometric capa- 
city increased by 35 ml. These changes are similar to 
those seen in normal volunteers, but, as the authors 
point out, they are not clinically important because 
they are much smaller than the random variability 
within subjects, as measured by the 95% confidence 
limits of +130 and +106 ml respectively. The random 
variability presumably reflects the intact operation of 
a normal nervous control system in these women 
without evident neuropathy. The systematic changes 
from the first to the second cystometry might origi- 
nate from the mechanical properties of the lower uri- 
nary tract itself (hysteresis), from the operation of 
the control system, or from both. 


Chin-Peuckert et al [111] examined the variability 
between two consecutive cystometries in 32 male 
and 34 female children with a mean age of 7. Most 
suffered from spinal dysraphism. A smaller number 
showed detrusor overactivity on the second study 
than on the first (p< 0.05), and similarly the volume 
at which detrusor overactivity was first observed was 
larger on the second study (p <0.05). Interestingly, 
these results are similar to those obtained in children 
without overt neuropathy, [112] suggesting some ele- 
ment of mechanical hysteresis originating in the 
lower urinary tract itself. However, a contribution 
from cortical control cannot be ruled out, even in 
these children with profound neurological abnorma- 
lities. 


Hess et al [113] did not perform repeated cystome- 
tries, but first measured the bladder pressure “as is” 
at whatever volume was in the bladder initially, in 21 
men and 1 woman with “neurogenic bladder.” They 
then drained the bladder and refilled to the same 
volume and again measured the pressure. The second 
“cystometric” pressures were higher than the initial 
“physiological” ones by approx 6 cm H20 (p = 
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0.01), although there was a strong correlation bet- 
ween them. This systematic change may represent 
the regular physical viscoelastic properties of the 
bladder, since the cerebral parts of the nervous 
control system presumably exert little control in 
these patients with marked neuropathy. We shall 
return to this topic in section C.II.2, Compliance. 


3. INTERMEDIATE-TERM REPRODUCIBILITY 


Changes occurring in the intermediate term (several 
weeks) can hardly be due to a direct mechanical 
effect of one test on the next. Almost certainly there- 
fore they do not originate in the lower urinary tract 
itself but represent habituation to the circumstances 
of the urodynamic examination: i.e., learned changes 
in the control system. 


Homma et al [114] found that, in 30 patients with 
detrusor overactivity, repeat cystometry carried out 
2-4 weeks after initial testing showed a systematic 
shift toward normal. Bladder volumes increased by 
10-13% (p<0.01), while detrusor overactivity disap- 
peared in 10% of subjects and decreased in amplitu- 
de by an average of 18% in the remaining cases. The 
random variability of cystometric capacity was + 57 
ml (95% CI). In this group of patients without overt 
neuropathy, it appears that these observations indica- 
te changes in the way in which the emotional ner- 
vous system influences the behavior of the lower uri- 
nary tract, associated with habituation to the test. 


4, LONG-TERM REPRODUCIBILITY 


Long-term changes in cystometric variables may 
represent progression of disease, but it is unlikely 
that learned behavior persists over periods as long as 
a few years, and even less likely that one test can 
have a direct mechanical effect on another performed 
some years later. 


Sørensen et al [115] investigated 10 healthy females 
(mean age 34 years), twice at an interval of 2 years. 
They made measurements in both supine and sitting 
positions. First sensation of filling occurred at a 
mean volume of 378 ml supine and 354 ml sitting, 
with intra-subject variability (over two years) of 76 
and 100 ml (SD) respectively. Maximum capacity 
was 512 ml supine and 502 ml seated, with intra-sub- 
ject SD of approximately 75 ml in both cases. Inter- 
subject SD’s were a little larger: 76-144 ml. No 
significant systematic changes in volumes over 2 
years could be demonstrated. There was no signifi- 
cant change in bladder compliance (see section 
C.II.2, Compliance) (Table 2). 


Table 2. Intra-subject variability of cystometric parameters from one test to the next, within-session, intermediate-term (2-4 


weeks), and long-term (2 years) 


Authors Population Period Systematic change (test 2- test 1) Within-subject 
between random variation 
tests from test 1 
to test 2 
Brostrom [109] Healthy ? Same session AFDV ANDV AMaxCap ADO= 
=+34 = +51 =ns -3/30 
Mortensen [110] Patients F Same session +46 AMaxCap NDV: MaxCap: 
= 435 +130 +106 
(95% CI) (95% CD 
Chin-Peuckert [111] Children, Same session AVDO= ADO= 
spinal + (P<0.05) - (P<0.05) 
dysraphism 
Hess [113] Neurogenic Same session AP=+6cm 
bladder H20 
Homma [114] Patients F 2-4 weeks AV = +10% AD =-10% MaxCap: 
-13% +57 ml 
(95% CI) 
Sørensen [115] Healthy F 2 years AFSF: ns AMaxCap:ns FSF:+ MaxCap: 
76-100 ml +75 ml (SD) 
(SD) 


Key to symbols: FSF = first sensation of filling; FDV = first desire to void; NDV = normal desire to void; MaxCap = maxi- 
mum cystometric capacity; P = bladder pressure; V = bladder volume; VDO = volume at which detrusor overactivity occurs; 
DO = proportion of subjects with detrusor overactivity; A = increase from test 1 to test 2. 


5. SUMMARY 


In patients and in healthy volunteers, if cystometry 
is repeated either during the same session or within 
about 4 weeks, the bladder volumes at which the 
various sensations are felt and the bladder capaci- 
ty tend to increase by 30-50 ml, while the propor- 
tion of traces showing detrusor overactivity tends 
to fall. These systematic changes are fairly small in 
comparison with the random within-subject varia- 
bility, which has a standard deviation of about 50- 
60 ml. If cystometry is repeated after about 2 
years, the intra-subject variability is a little larger, 
and systematic changes are no longer evident. 


Although a direct mechanical bladder effect such 
as hysteresis probably accounts partly for the 
increased volumes and reduced detrusor overacti- 
vity seen in a second cystometry during the same 
urodynamic session, it is unlikely that it would still 
be present after 4 weeks. A more likely explanation 
for the persistent effect of the first test is that sub- 
jects accommodate larger bladder volumes and 
show less detrusor overactivity when they have 
become accustomed to urodynamic testing (a cor- 
tical effect). After 2 years, any such effect appears 
to have worn off. 
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6. REPRODUCIBILITY OF AMBULATORY URODY- 
NAMICS 


There appear to be no data on the reproducibility of 
ambulatory urodynamic monitoring. 


Il. CYSTOMETRY: 
NORMAL VALUES 


1. NORMAL VALUES: FILLING CYSTOMETRY 
AND AMBULATORY URODYNAMICS 


Table 3 shows normal values for cystometric 
variables reported by a number of authors, both long 
ago and more recently. A striking observation is that 
there is great inter-centre variability, even for nomi- 
nally similar patients. There is no evidence from the 
table that these variations are associated with diffe- 
rences in filling rate, infusate temperature, or patient 
position. It appears that the sensations themselves 
are ill-defined and inadequately standardized (Table 
3). 


In a recent study, [109] referred to above, 30 healthy 
women, mean age 52 years, were examined with 2 
consecutive medium fill cystometries at a filling rate 


Table 3. Normal values (mean or median) of filling cystometry variables 


Authors population parameters FSF FDV NDV SDV MaxCap DO 
Brostrom Healthy $ Saeated, 171 284 572 4/30 
[109] 50 ml/min 43-508 182-576 338-1016 
Wyndaele Healthy ” Body temp 222 325 453 453 
[100] 30 ml/min +151 +140 +94 +94 7/50 
Healthy F  Bodytemp 176 272 429 429 
30 ml/min +96 +106 +153 +153 
Van Healthy ~ Seated 104 172 263 294 3/17 
Waalwijk and $ 35 ml/min +57 +66 +93 +96 
[116] 
Robertson Healthy „> Room temp 342 
[117] 50 ml/min (269-471) 2/12 
Healthy $ Room temp 500 
50 ml/min (345-562) 
Healthy _ Room temp 475 
100 ml/min (400-600) 0/12 
Healthy $ Room temp 500 
100 ml/min (390-790) 
Sørensen Healthy 9 Supine, 347 482 
[118,119] body temp +101 + 103 
60 ml/min 0/10 
Healthy F Seated 357 491 
60 ml/min +126 +147 
Post-meno Supine 396 551 
60 ml/min +163 +223 0/12 
Post-meno Seated 331 489 
60 ml/min +168 +196 
Heslington Healthy $ Supine 420 4/22 
[120] 100 ml/min 175-810 
(range) 
Walter Healthy $ Supine, 225 425 0/15 
[121] body temp (150- (400-490) 
30 ml/min 300) 


Total DO 20/180 = 11% 


Key to symbols: FSF = first sensation of filling; FDV = first desire to void; NDV = normal desire to void; SDV = strong desire 
to void; MaxCap = maximum cystometric capacity; DO = proportion of subjects with detrusor overactivity; + = SD; (xxx-yyy) 
= interquartile range; xxx-yyy = 95% confidence interval. All volumes are in ml 
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of 50 ml/min, in the sitting position. On the first cys- 
tometry, first desire to void occurred at a mean volu- 
me of 171 ml (range 43-508 ml). Normal desire to 
void occurred at 284 ml (182-576 ml). Maximum 
bladder capacity was 572 ml (338-1016 ml). Detru- 
sor overactivity was observed in 4/30 subjects 
(13%). 


Wyndaele et al [100] examined 18 men and 32 
women. The bladder was filled at 30 ml/min with 
body temperature saline. For males (mean age 22 + 3 
years (SD)), first sensation of filling occurred at 222 
ml + 151 ml (SD); first desire to void occurred at 325 
ml + 140 ml; strong desire to void occurred at 453 ml 
+ 94 ml, and this was taken as maximum capacity. 
For females (mean age 21 + 2 years (SD)) first sen- 
sation of filling at 176 + 96 ml; first desire to void at 
272 ml + 106 ml; strong desire to void at 429 ml + 
153 ml. Detrusor overactivity was observed in 7/50 
(14%) of these normal volunteers. 


Van Waalwijk van Doorn et al [116] report similar 
figures. In 17 healthy subjects with a mean age of 24 
years, but a wide age range, first sensation of filling 
occurred at a mean volume of 104 + 57 ml (SD); first 
desire to void occurred at 172 + 66 ml; normal desi- 
re to void occurred at 263 + 93 ml; strong desire 
occurred at 294 + 96 ml. Detrusor overactivity was 
observed in 3 of 17 subjects (18%) on conventional 
cystometry in the seated position. The filling rate 
was 35 ml/min. On ambulatory monitoring the pro- 
portion showing detrusor overactivity rose to 69% 
(Table 4). 


Robertson [123] reported on 11 male and 6 female 
healthy asymptomatic volunteers, age range 22-72 
years, examined by conventional filling cystometry 
(using room temperature saline) and by ambulatory 
monitoring. In females: the “filling volume” (presu- 
mably equivalent to maximum capacity) was: 342 ml 
median (269-471 ml interquartile range) at 50 
ml/min; and 475 ml median (400-600 ml interquarti- 
le range) at 100 ml/min. In males it was: 500 ml 
median (345-562 ml interquartile range) at 50 
ml/min; and 500 ml median (390-790 ml interquarti- 
le range) at 100 ml/min. Detrusor overactivity was 
observed in 2/12 volunteers (17%) during filling cys- 
tometry at 50 ml/min; there was none at a filling rate 
of 100 ml/min (which preceded the 50 ml/min 
filling). During ambulatory monitoring detrusor ove- 
ractivity was seen in 6/16 subjects (38%). The 
median volume voided during ambulatory monito- 
ring was markedly smaller than the filling volume on 
conventional cystometry (compare Tables 3 and 4 
above). 
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Table 4. Normal values — ambulatory monitoring 


Authors population Mean/median 

voided volume DO 
Van Waalwijk Healthy °” 200 + 78 ml 11/16 
[116] and $ (mean + SD) 
Robertson Healthy o7 263 ml 6/16 
[117] and ° (201-346) 

(interquartile 

range) 
Heslington Healthy F 212 ml 15/22 
[120] 100-550 

(range) 
Salvatore 
[122] Healthy 9 2/21 


Total DO 34/75 = 45% 


Sørensen et al [119] examined 10 younger women 
(mean age 34 years, range 29-46 years) at 3 points of 
the menstrual cycle, filling the bladder with body tem- 
perature fluid at 60 ml/min. Because the variables sho- 
wed little systematic variation during the cycle, avera- 
ge values are given here. First sensation of filling 
occurred at 347 ml + 101 ml (SD) supine and 357 ml 
+ 126 ml seated. Maximum bladder capacity was 482 
ml + 103 ml, supine and 491 ml + 147 ml, seated. No 
detrusor overactivity was observed. 


The same authors [118] investigated 12 healthy post- 
menopausal females, mean age 59 years, using similar 
parameters. The means of 2 studies showed: First sen- 
sation of filling, supine, at 396 ml + 163 ml (SD); and 
sitting at 331 ml + 168 ml. Maximum bladder capaci- 
ty, supine, at 551 ml + 223 ml; and sitting at 489 ml + 
196 ml. They reported no detrusor overactivity. 


Heslington and Hilton [120] examined 22 asympto- 
matic healthy female volunteers, performing conven- 
tional cystometry and ambulatory study in a random 
order. Detrusor overactivity was observed in 18% on 
conventional cystometry and 68% on ambulatory 
monitoring. 


As indicated above, most studies of ambulatory 
monitoring in healthy subjects have revealed high 
percentages with detrusor overactivity (typically of 
modest amplitude [116,124]). However, Salvatore et 
al, [122] by using 2 bladder catheters simultaneous- 
ly and only ‘counting’ detrusor overactivity shown 
by both, suggested that some of this apparent ove- 
ractivity was a measurement artifact, and that 90% of 
a group of 26 healthy women showed no detrusor 
overactivity on ambulatory monitoring. This conclu- 
sion remains to be confirmed by others. 


2. COMPLIANCE 


Compliance can be judged in 2 ways: either from the 
raw detrusor pressure rise on filling the bladder, or 
from the ratio of the filled volume to this pressure 
rise (Figure 9). Normal (high) compliance implies 
only a small pressure rise, or a high value of the 
volume/pressure-rise ratio. 


In 17 healthy subjects, using a filling rate of 35 
ml/min, [116] the range of compliance values was 
very wide (range = 11-150 ml/cm H20; mean + SD 
= 46 + 40 ml/cm H20). Such a mean value implies 
only a small rise in pressure on filling (a few cm 
H20), consistent with a high compliance. Sørensen 
et al [115] reported similar mean values for com- 
pliance in a group of healthy females: 62 ml/em H2O 


initially and 58 ml/cm H2O on re-examination 2 
years later. 


Similarly, Robertson [123] showed that in 17 healthy 
male and female volunteers the median detrusor 
pressure rise on conventional filling cystometry was 
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5 or 6 cm H20 at filling rates of 50 and 100 ml/min 
respectively. On ambulatory monitoring the median 
pressure rise was 0 cm HoO, however, a significant- 
ly smaller value. 


Consistently, among 22 healthy female volunteers, 
conventional cystometry and ambulatory study per- 
formed in random order showed a significantly lar- 
ger detrusor pressure rise on filling in conventional 
as compared with ambulatory studies. [120] 


Although it is clear from these figures that conven- 
tional filling cystometry provokes higher pressures 
than ambulatory monitoring with natural filling of 
the bladder, this is not necessarily a disadvantage. 
Robertson [123] reported cystometric variables for 6 
patients with “low-compliance bladders” due to neu- 
ropathy. Conventional cystometry showed pressure 
rises of 18 (+ 7) and 46 (+ 13) cm H20 during blad- 
der filling at rates of 20 and 100 ml/min respective- 
ly, but the pressure rise during natural (ambulatory) 
filling was much smaller (in fact, hardly distingui- 


Figure 9. Example of a bladder with reduced compliance. As the bladder is filled the detrusor pressure rises by Ap qe, = 50 cm 
H30. The corresponding increase in bladder volume AV = 150 ml. The compliance AV/ Æ Jet = 3 ml/cm H2O, a value much 
smaller than the normal range of about 30 ml/cm H20 upward. Reduced compliance is a urodynamic observation, not a dia- 
gnosis.The causes can range from fibrosis to elevated muscle tone. 
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shable from normal): 6 (+ 4) cm H20. The corres- 
ponding compliance values were 8 (+ 2) and 6 (+ 3) 
ml/cm H20 for conventional cystometry (abnormal- 
ly low), but 114 (+ 32) ml/cm H20 for natural filling 
(a normal value). Thus, in fact, conventional filling 
cystometry exaggerates the abnormality — a diagnos- 
tic advantage. It seems clear that in some patients 
low compliance observed during fast filling becomes 
detrusor overactivity when natural bladder filling is 
used. [124] 


3. SUMMARY: NORMAL SENSATIONS AND BLAD- 
DER CAPACITY 


Mean or median values, and SD’s or ranges, are 
shown in Table 3 (normal values) above. It does not 
appear that the temperature of the filling fluid, the 
rate of filling, or the position of the patient, have 
much effect on the volumes at which various sensa- 
tions are felt, or on bladder capacity. Much more 
striking is the variability from centre to centre: first 
sensation of filling for example occurs at about 100 
ml in one centre but at about 350 ml in another, a 
value large enough to provoke a strong desire to void 
in the first. Thus it is clear that the various sensations 
during bladder filling are not precisely enough defi- 
ned to be applied uniformly in all centres. It is likely 
that the patients’ emotional state differs in different 
laboratories, and affects the reported bladder sensa- 
tions. 


The bladder capacity is somewhat less variable from 
centre to centre, its mean varying from 340 to 570 
ml. Apart from this inter-centre variability, the inter- 
subject variability of all the parameters is also sub- 
stantial, with a standard deviation of about 100 ml in 
order of magnitude. Some of this variation represents 
genuine differences between subjects, but it should 
be noted that the within-subject variability is also 
quite large, in order of magnitude 50 ml (Table 2). 


To try to abstract normal values from the above is 
difficult but, as a guideline in healthy subjects, and 
omitting some of the more inconsistent values, first 
sensation of filling typically occurs at about 170 ml, 
first or normal desire to void (the International 
Continence Society makes no distinction [4]) at 250 
ml, and strong desire to void at about 400 ml; maxi- 
mum cystometric bladder capacity is about 480 ml. It 
is interesting that the mean voided volume on ambu- 
latory monitoring falls between first sensation of 
filling (on cystometry) and first/normal desire to 
void. Thus, in daily life, the bladder is usually emp- 
tied long before a strong or even a “normal” desire to 
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void would be felt on cystometry, although much 
more can be held if voiding has to be postponed. 
Correspondingly, there is a discrepancy in bladder 
capacity especially in patients with detrusor overac- 
tivity, depending on the method of measurement 
(uroflowmetry, voiding diary or cystometry). [125] 


4. SUMMARY: DETRUSOR OVERACTIVITY IN 
NORMAL SUBJECTS 


Detrusor overactivity is shown during conventional 
cystometry by up to 17% of normal subjects with a 
mean percentage of about 11% (Table 3). The per- 
centage is much higher (up to 69%, see Table 4) on 
ambulatory studies, although one group disputes 
this. In any case, detrusor overactivity is not an all- 
or-nothing condition, but an observation that may be 
made, on some occasions and under some circum- 
stances, in healthy subjects without neuropathy and 
without the symptoms typical of detrusor overactivi- 
ty. In some cases, of course, apparently idiopathic 
detrusor overactivity may in fact be associated with 
abnormality of the neural control system that 
remains unrecognized because of the inadequacy of 
our testing. 


HI REPRODUCIBILITY, RELIABILI- 
TY AND NORMAL VALUES OF 
URETHRAL AND LEAK POINT 
PRESSURE MEASUREMENTS 


1. URETHRAL PRESSURE PROFILOMETRY 


a) Normative and comparative data for maximum 
urethral closure pressure (MUCP) 


Table 5 shows values of maximum urethral closure 
pressure that have been obtained by different authors 
in normal (or, at least, without urodynamic stress 
incontinence) and abnormal female populations. It 
has several striking features. The first is the between- 
centre variability in the values reported, with mean 
maximum urethral closure pressure varying from 36 
to 101 cm H20 in non-stress-incontinent subjects. 
The second is the large between-subject standard 
deviation reported in most studies (from 10 to 52 cm 
H20). The third is that, in spite of this variability, in 
every study the mean maximum urethral closure 
pressure was smaller in stress-incontinent patients 
than in non-stress-incontinent women, sometimes 
significantly so and sometimes not. 


Table 5. Maximum urethral closure pressure in stress-incontinent women and women without proven urodynamic stress 
incontinence, from Weber [126] 


First author Stress incontinence No stress incontinence P value 
Awad [127] 35.9 + 16.3 101 + 52.0 

n= 20 n= 10 < 0.001 
Bunne [128] 21.2 + 20.9 mm Hg 44.4 + 15.2 mm Hg 

n=11 n=10 < 0.01 
Hendriksson [129] 30-39 41.1 + 12.0 mm Hg 54.4 + 15.1 mm Hg 

n=10 n= 10 < 0.05 
Hendriksson [129] ages 40-49 36.5 + 11.2 mm Hg 49.2 + 13.4 mm Hg 

n:=33 n= 12 <0.01 
Hendriksson [129] ages 50-59 32.4 + 9.6 mm Hg 40.7 + 12.8 mm Hg 

n=29 n= 10 < 0.05 
Hendriksson [129] ages 60-69 29.4 + 14.6 mm Hg 36.2 + 10.2 mm Hg 

n=13 n= 10 ns 
Kaufman [130] 35.9 + 1.2 (SEM) mm Hg 46.4 + 2.5 (SEM) mm Hg < 0.001 

n = 86 n= 32 
Godec [131] 42.0 + 27.0 56.0 + 27.0 

n=66 n=31 < 0.05 
Rud [132] 37 38 

n=24 n=6 ns 
De Jonge [133] supine, empty 45.4 + 17.6 61.9 +21.0 

n = 38 n=28 
De Jonge [133] standing, full 48.8 + 20.3 60.6 + 19.3 

n=38 n = 28 
Kujansuu [134] 46.3 + 11.8 mm Hg 49.5 + 9.6 mm Hg 

n=15 n= 14 ns 
Kach [135] 57.9 + 20.5 93.9 + 16.9 

n=78 n = 44 ns 
Richardson [136] abnormal 46 + 30 6535 

n=30 n=5 ns 
Richardson [136] normal 59 + 28 67 +35 

n=43 n=59 ns 
Versi [137] 28.1 + 5.3 (SEM) 49.2 + 6.0 (SEM) 

n=95 n= 114 <0.01 
Cadogan [138] 34.1 + 16 49.7 + 17 

n=40 n=16 = 0.0036 
Versi [139] 25.4 + 40.8 42.2 + 24.6 

n=70 n = 102 < 0.01 
Thind [19] 20 45 


Mean values of MUCP are in cm HO except where noted. + = SD, except where noted. SEM = standard error of mean 


618 


Although, clearly, some of the variations shown in 
the table are the result of different patient popula- 
tions, and others are the result of technical errors (see 
critique in section B.I, Stress incontinence), a weigh- 
ted averaging of the mean values suggests that a nor- 
mal maximum urethral closure pressure is about 54 + 
25 cm H20 (SD). In stress-incontinent women the 
corresponding figures are 39 + 24 cm H20. Clearly 
there is so much overlap that this test can hardly be 
useful for diagnosis [126] (see section D.I.2, subsec- 
tion Severity of stress incontinence). 


Studies providing normative data for men are scant, 
but there are some data on the urethral pressure pro- 
file in normal males. [140,141] 


b) Reliability of urethral pressure variables 


1. WITHIN-PATIENT REPRODUCIBILITY OF MAXIMUM 
URETHRAL CLOSURE PRESSURE 


In clinical practice, use of a fluid-perfusion tech- 
nique to measure resting urethral pressure profile 
parameters such as maximum urethral closure pres- 
sure yields a standard deviation varying from 3.3 to 
8.1 cm H20. On average the standard deviation is 


approximately 5 cm H20 (95% confidence limits + 
10 cm HoO) or + 5%. With a microtip transducer 


technique the standard deviation varies between 3.3 
and 16.5 cm of water, which means that the 95% 
confidence limits may be as high as + 33 cm H20. 


The coefficient of variation when using the microtip 
transducer technique has been reported to be 17% 
(95% confidence limits + 34%). 


Inter-observer variability has been scarcely investi- 
gated. In one study using fluid perfusion the coeffi- 
cient of variation of maximum urethral closure pres- 
sure varied from 3% to 11% (95 % confidence limits 
6% - 23%). [142] 


Reproducibility depends on the position of the 
patient (sitting position seems to have a higher SD 
compared with the supine position) and also whether 
other manoeuvres are performed during testing, such 
as straining or coughing (see next paragraph). 


Stress urethral pressure profile. In the measurement 
of stress urethral pressure profiles the “stress” may 
be provided either by repeated coughs or by Valsalva 
manoeuvres. Stress profile variables show greater 
variability than static profile variables. The pressure 
transmission ration is the ratio between the urethral 
and intravesical pressure changes, on Valsalva or 
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coughing. It varies from point to point along the ure- 
thra (see Figure 3). The within-subject standard 
deviation for the pressure transmission ratio varies 
between 13 and 18.5 % (95% confidence limits up to 
+ 37 %). The coefficient of variation has been esti- 
mated to be 20% (95% confidence limits + 39%). 


2. NORMAL AGING 


It is well established that in women the urethral pres- 
sure profile changes with age. A recent study of 255 
women, ages 20-77 years, without detrusor overacti- 
vity, overt neuropathy or pelvic or incontinence sur- 
gery, confirmed that the maximum urethral closure 
pressure is negatively associated with age (r = - 
0.489, P < 0.0001). [37] This study was not a rando- 
mized trial but one that used a convenience sample 
of patients. 


c) Summary: urethral pressure variables 


Reproducibility of urethral pressure profilometry 
parameters is poor. The lack of reproducibility is 
due to large within-patient and between-patient 
variability, secondary to both biological variation 
and variation within the test procedure itself 
(which is related in part to lack of standardiza- 
tion). 


2. LEAK POINT PRESSURE 


The bladder pressure (pge OF Pyes) at which invo- 
luntary expulsion of urine from the urethral meatus is 
observed is the leak point pressure (LPP). The rise in 
bladder pressure causing leakage may originate 
either from the detrusor (caused for example by the 
filling of a low-compliance bladder, see Figure 9) or 
from an increase in the abdominal pressure (Figure 
4). Thus there are two different leak point pressures 
— the detrusor leak point pressure and the abdominal 
leak point pressure. In stress incontinence we are 
interested only in the latter. The abdominal pressure 
increased during the test is produced voluntarily by 
coughing (cough leak point pressure) or by Valsalva 
(Valsalva leak point pressure, VLPP). The baseline 
that is used to judge the Valsalva leak point pressure 
is not definitively standardized, and this can lead to 
gross discrepancies between values reported by dif- 
ferent laboratories (see Figure 4 in section B.I, Stress 
incontinence). 


a) Conclusion 


Leak point pressure is not consistently defined and 
techniques are not standardized. This renders any 


comparison of findings between studies difficult. 
The elements which contribute to the confusion 
include: 1) the basic definition of leak point pressure 
(baseline value of pressure; route of measurement — 
urethral or rectal), 2) whether Valsalva or cough is 
used to produce leakage, 3) technique to confirm 
urine loss, 4) location of catheter, and shift in loca- 
tion on cough or strain, 5) caliber of catheter (if 
transurethral) 6) type of pressure sensor, 7) volume 
in bladder, 8) rate of prior bladder filling and 9) 
patient position. [5] 


b) Reliability 


There are very few studies in which the reproducibi- 
lity of the leak point pressure has been investigated. 


c) Within-patient variability 


McGuire and coworkers [143] found a SD of 5.4 cm 
H20 yielding a true 95% confidence interval of 89- 
111 cm H20. In another study where the microtip 
transducer technique was used the true value was 
found to vary between 72 and 128 cm H20 in the 
standing position and between 61 and 139 cm H20 
when semirecumbent. 


There are no reports on inter-observer variability. 


d) Conclusion: leak point pressure 


Reproducibility of leak point pressure is poor, due 
to both biological variation and variation within 
the test procedure itself (related in part to lack of 
standardization). 


IV DIAGNOSTIC PERFORMANCE 
OF FILLING CYSTOMETRY AND 
AMBULATORY MONITORING 


1. SENSITIVITY AND SPECIFICITY OF FILLING 
CYSTOMETRY IN URGE INCONTINENCE 


a) Sensitivity, specificity, and positive and negative 
predictive values 


The performance of a diagnostic test is usually des- 
cribed by its sensitivity, specificity, positive predicti- 
ve value and negative predictive value. Classically, it 
is the sensitivity (etc) of the test for the condition that 
is reported. The presence or absence of the condition 
is assumed to have been established by some other 
“gold standard” (e.g. symptoms plus signs). The 
definitions are based on the following table: 
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Condition 
= “gold standard” 


Test positive 


negative 


a,b,c, and d are the numbers of patients in each cate- 
gory. 


The sensitivity (etc) of this test for the condition is: 


sensitivity =a/(a+c) 
specificity =d/(b +d) 
positive predictive value (PPV) =a/(a+b) 


negative predictive value (NPV) = d (c + d) 


In urodynamics however (for example in urodyna- 
mic stress incontinence) the test is assumed to define 
the condition. Therefore the test is apparently the 
gold standard and the diagnostic performance of the 
symptoms is judged against it. The situation is rever- 
sed and the table is flipped: 


Condition 
= “gold standard” 


Symptom present 


absent 


The sensitivity (etc) of the symptoms for the test 
result (the condition) are: 


sensitivity =a/(a +b) 
specificity =d/(c+d) 
positive predictive value (PPV) =a/(a+c) 


negative predictive value (NPV) = d /(b +d) 


Comparing the 2 tables, the sensitivity of the test for 
the symptoms is the same as the positive predictive 
value of the symptoms for the test result, and simi- 
larly for the other parameters. 


In the case of urge incontinence and detrusor overacti- 
vity the situation is even more confusing, because it is 
not clear what the condition in question is: urge incon- 
tinence, detrusor overactivity, detrusor overactivity 
incontinence, or none of these? This has to be made 
clear in each report of sensitivity and specificity. 


In reality, neither a test result nor symptoms and 
signs can be taken as a “gold standard”. Each pro- 


vides independent but imperfect evidence about the 
probability of an underlying abnormality, and both 
should be taken into account. Sensitivity and specifi- 
city calculations simply provide information about 
the degree of concordance of the test result and the 
symptoms and signs. 


b) Detrusor overactivity incontinence 


Many authors have tested the sensitivity and specifi- 
city of the symptomatic presentation (urge inconti- 
nence) for detrusor overactivity. There are 2 objec- 
tions to this: (a) detrusor overactivity may be a nor- 
mal variant; therefore, from the point of view of this 
consultation, the sensitivity and specificity for detru- 
sor overactivity incontinence should be tested; (b) 
detrusor overactivity or detrusor overactivity incon- 
tinence is a urodynamic observation which is inhe- 
rently variable and does not define a condition. 


Table 6, reproduced from the previous Consultation, 
[1] shows that some authors have found quite high 
positive sensitivity, specificity and predictive value 


of symptoms for urodynamic stress incontinence, but 
they have had more difficulty with detrusor overacti- 
vity incontinence and still more with mixed inconti- 
nence. 


Van Waalwijk van Doorn et al [152] made careful 
tests of the sensitivity and specificity of non-ambula- 
tory urodynamic observations (a) for any incontinen- 
ce and (b) for urge incontinence. Among 348 women 
of mean age 41 years with symptomatic incontinen- 
ce, urodynamics demonstrated incontinence in only 
164, a sensitivity of only 164/348 = 47%. For a simi- 
lar group of men of mean age 44 years the corres- 
ponding figures were 31/83 = 37%. Thus a principal 
reason for the discrepancy between urodynamics and 
symptoms was not that urodynamics revealed an 
unsuspected abnormality, but that it did not reproduce 
the symptom at all. In a similar group of 102 female 
patients with voiding complaints but without symp- 
toms of incontinence, urodynamics revealed no incon- 
tinence in 96/102, a specificity of 94%. For men the 
corresponding figures were 71/75 = 95%. Thus uro- 


Table 6. Value of patient history for predicting urodynamic findings, evaluated by various methods and in various female 


patient populations, from Homma et al [1] 


Author Year Sample Urodynamic Detrusor Mixed 
size stress overactivity incontinence 
incontinence incontinence 
STV SPT PPV STV SPT STY SPT 
Jensen 1994 Review 0.91 0.51 0.75 0.74 0.55 0.48 0.66 
[144] 
Handa* 1995 101 0.77 0.44 0.52 
[145] 
Handa* 1995 101 0.82 0.59 0.70 
[145] 
Haeusler 1995 1938 0.56 0.45 0.88 0.62 0.56 
[146] 
Cundiff 1997 535 0.44 0.87 0.87 0.71 041 0.68 0.48 
[147] 
Videla 1998 72 0.82 
[148] 
Diokno* 1999 76 0.83 10 1.0 
[149] 
James 1999 555 0.81 
[150] 
Lemack* 2000 174 0.92 
[151] 


STV= sensitivity, SPT = specificity, PPV = positive predictive value 


* = predictive values are for type II stress urinary incontinence (i.e. with hypermobility) 
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dynamics is highly unlikely to demonstrate inconti- 
nence if there is no complaint of incontinence. 


Among 154 female patients (in the same study [152]) 
in whom urodynamics reproduced incontinence, the 
observation of pure detrusor overactivity incontinen- 
ce had a sensitivity of 25/28 = 89% for symptomatic 
pure urge incontinence; its specificity was 103/126 = 
82%; and its negative predictive value was 97%. 
Although these figures may sound encouraging, its 
positive predictive value was only 25/48 = 52%. In 
large part this low value was due to a group with 
mixed symptoms who, not unreasonably, revealed 
detrusor overactivity incontinence on urodynamics. 
Taking account of the patients with mixed symptoms 
does not however improve the overall agreement bet- 
ween symptoms and urodynamic findings, because 
nearly half of them proved to have isolated urodyna- 
mic stress incontinence on urodynamics. Similar fin- 
dings for stress incontinence are discussed below, in 
section D.I.2. 


Griffiths et al [83] examined 100 older men and 
women, median age 79.5 years, with incontinence 
proven on 24-hour monitoring. The type of inconti- 


nence was believed to be urge in the majority. During 
filling cystometry (room temperature fluid, filling 
rate 60 ml/min, supine and seated) incontinence was 
not demonstrated in 32%; i.e. the sensitivity of 
conventional urodynamics for (urge) incontinence 
was 67%. 


Thus urodynamic testing is not very sensitive for 
symptomatic incontinence in general, but it is highly 
specific. Among those in whom leakage is demons- 
trated, detrusor overactivity incontinence strongly 
suggests either urge or mixed incontinence, while 
observation of leakage not due to detrusor overacti- 
vity pleads strongly against pure urge incontinence. 


c) Detrusor overactivity alone 


The sensitivity, specificity and predictive value of 
symptoms for detrusor overactivity, given in a recent 
review of papers, [153] are shown in Table 7. (Note 
that this sensitivity and specificity are equal to the 
positive and negative predictive values of detrusor 
overactivity for corresponding symptoms.) 


In spite of the wide variations shown in Table 7, all 
authors agree that the correspondence between 


Table 7. Sensitivity, specificity and predictive value of symptoms obtained on patient history for the urodynamic observation 


of detrusor overactivity 


First author # patients Sensitivity Specificity Predictive value 
Positive Negative 

Awad [154] 108 0.96 0.25 0.82 0.67 
Bent [155] 81 0.83 0.49 0.32 0.91 
Cantor [156] 214 0.91 0.45 0.80 0.79 
De Muylder [157] 408 0.62. 0.47 0.62 0.48 
Glezerman [158] 128 0.40 0.86 0.27 0.92 
Hilton [159] 100 0.77 0.38 0.44 0.72 
Jarvis [160] 100 0.91 0.45 0.54 0.87 
Korda [161] 537 047 0.63 0.44 0.66 
Lagro-Janssen [162] 103 0.84 0.77 0.67 0.90 
Ouslander [163] 135 0.89 0.21 0.49 0.68 
Phua [164] 84 0.84 0.31 0.82 0.84 
Sand [165] 218 0.78 0.39 0.80 0.78 
Summitt [166] 79 0.46 0.76 0.57 0.46 
Thiede [167] 196 0.88 0.39 0.86 0.88 
Valente [168] 102 0.74 0.97 0.88 0.74 
Walters [169] 106 0.35 0.91 0.67 0.35 
Sandvik [170] 40 0.56 0.96 - - 
Cundiff [147] 102 0.71 0.87 0.41 - 
Haeusler [146] 130 0.62 0.56 0.64 0.39 
Fantl [171] 17 - 0.64 0.57 - 
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symptoms and detrusor overactivity is far from per- 
fect. 


Van Brummen et al [172] examined the sensitivity of 
detrusor overactivity, observed during conventional 
cystometry, for urge incontinence. They examined 
95 women, with symptomatic overactive bladder, 
symptomatic stress incontinence, and/or prolapse. 
Symptoms were assessed by a bladder diary and 
conventional filling cystometry was performed (sit- 
ting, fill rate 60 ml/min). Urinary frequency, urgency 
and urge incontinence had similar associations with 
the cystometric observation of detrusor overactivity 
(Table 8). Among patients with one of these symp- 
toms, detrusor overactivity was not observed in 77- 
81%: i.e., there were large numbers of “false nega- 
tives’. 

Looking just at the association between detrusor ove- 
ractivity and urge incontinence in Table 8 [109,172], 
there was again a substantial number of “false nega- 
tives’ — subjects with urge incontinence but no detru- 
sor overactivity. Correspondingly the specificity and 
negative predictive value of detrusor overactivity 
were low (15/67 = 22%; 27/79 = 34%). It thus 
appears again that one of the principal problems is 
failure to reproduce the symptom — in this case to 
evoke detrusor overactivity, even without leakage. 
This must be viewed mainly, although not exclusive- 
ly, as a consequence of poor urodynamic technique. 


Table 8. Detrusor overactivity and symptoms [172] 


Detrusor overactivity 


Yes No P-value 

Frequency 

Yes EE 5407 00 

No op) 25 (100) 
Urgency 

Yes 1209) soi) O56 

No 4(12) 29 (88) 
Urge incontinence 

Yes 15(22) 52(78) 0.03 

No i(4) 2766) 
Nocturia 

Yes 1503) 51072) 002 

No i{4) 28 (96) 
Frequency and urgency and nocturia 

Yes HO 36077) Ql 

No 500) 43 (90) 


Values are numbers (2%). 
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d) Detrusor overactivity and overactive bladder syn- 
drome (OAB) 


Other recent papers report investigations of detrusor 
overactivity in patients with the symptomatic ove- 
ractive bladder syndrome (not necessarily urge 
incontinence). The relevance of this work to the pro- 
blem of urge incontinence is difficult to ascertain, 
since it compares a urodynamic observation that is 
not necessarily related to incontinence with a set of 
symptoms that also may not include incontinence. 


Digesu et al [173] reported a retrospective review of 
4500 women aged 22-73 years. Neurological disor- 
ders were excluded. As shown in Table 9, not only 
was there a substantial proportion of ‘false nega- 
tives’, but also a large number of ‘false positives’ — 
patients with detrusor overactivity but without OAB 
symptoms. The sensitivity and specificity of detrusor 
overactivity for overactive bladder were 457/843 
(54%) and 2473/3657 (68%) respectively, while its 
positive and negative predictive values were 28% 
and 86% respectively. 


Table 9. Overactive bladder symptoms and detrusor ove- 
ractivity, from reference [173] 


Detrusor No detrusor Totals 
overactivity overactivity 
OAB symptoms 457 386 843 
No OAB 
symptoms 1184 2473 3657 
Totals 1641 2859 4500 


Hyman et al [174] examined 160 men, mean age 61 
+ 15 years, without neuropathy but with symptoms 
“suggestive of detrusor overactivity.” They observed 
detrusor overactivity in 68, suggesting a sensitivity 
of 43% for overactive bladder symptoms. Detrusor 
overactivity was seen more often with urge inconti- 
nence than with symptoms of frequency, urgency, 
nocturia, suggesting a rather higher sensitivity for 
urge incontinence. 


These papers suggest that in non-neurogenic dys- 
function failure to reproduce the symptom (i.e. to 
demonstrate detrusor overactivity in subjects with 
overactive bladder symptoms) is common, while on 
the other hand detrusor overactivity is also observed 
in symptom-free subjects, consistent with its status 
as a normal variant. 


e) Distinguishing or defining characteristics of 
detrusor overactivity 


Several groups have attempted to find characteristics 
of detrusor overactivity that may distinguish inconti- 
nence with different aetiologies, or incontinence of 
different severity. 


One group [69,86] examined 132 patients with ove- 
ractive bladder symptoms (with and without neuro- 
logical disease). Based on the characteristics of their 
involuntary contractions, patients were divided into 
4 categories: type l- no evidence of involuntary 
detrusor contractions on videourodynamics; type 2 - 
involuntary detrusor contractions present, and 
patient aware and able to abort them; type 3 - 
contractions present, patient aware and able to 
contract the sphincter but not to abort contractions; 
and type 4 - contractions present and patient unawa- 
re but unable to contract the sphincter or abort 
contractions. There was no significant relationship 
between category and severity of symptoms as jud- 
ged by voiding frequency, functional bladder capaci- 
ty, or pad test. The authors concluded that the cha- 
racteristics of the involuntary contractions were not 
distinct enough to aid in differential diagnosis, but 
that the ability to abort detrusor overactivity and stop 
incontinent flow might have prognostic implications, 
especially for the response to behavior modification, 
biofeedback training, and pelvic floor exercise. 
Thus, although interesting, this classification does 
not appear very promising as a diagnostic tool. 


Defreitas and coworkers [175] examined three 
groups of patients: group 1, men with lower urinary 
tract symptoms (LUTS) and no known neurological 
condition with DO (n = 22); group 2, men with Par- 
kinson’s disease and LUTS (n = 39); and group 3, 
women with Parkinson’s disease and LUTS (n= 18). 
Patients with Parkinson’s disease had a significantly 
lower median volume at first detrusor contraction 
than those with non-neurogenic DO. The percentage 
of group-1 patients with urge incontinence was signi- 
ficantly lower than that found in the other two groups 
(9% versus 54% and 56%, P <0.001 and 0.002, res- 
pectively). No statistically significant correlation 
between the duration or severity of Parkinson’s 
disease and urodynamic parameters was found. The 
distinction between Parkinson’s disease proper and 
multiple system atrophy, which appears to be impor- 
tant with regard to bladder dysfunction, [176] was 
unfortunately not made in this study. 


In the study cited above, [174] 160 older men 
without neuropathy but with symptoms “suggestive 
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of detrusor overactivity” were examined. Detrusor 
overactivity was seen more often with urge inconti- 
nence than with symptoms of frequency, urgency, 
nocturia. The bladder volume at which detrusor ove- 
ractivity was observed tended to be lower in those 
with urge incontinence and frequency and/or urgen- 
cy than in the rest (P = 0.07). The prevalence of 
detrusor overactivity was similar in men with and 
without bladder outlet obstruction. 


Miller et al [66] suggested that functional bladder 
capacity was smaller in those with more severe 
incontinence as judged from voiding diary (see fur- 
ther discussion below). 


To summarize, it appears that there may be slight 
characteristic differences between various types or 
severity of detrusor overactivity/urge incontinence, 
but it has not yet been shown that they have dia- 
gnostic or prognostic value. 


J) Provocative manoeuvres 


Because of the low sensitivity of urodynamics for 
urge incontinence, provocative manoeuvres are near- 
ly always used in an attempt to increase it. In publi- 
cations, the effect of provocation has nearly always 
been related to the observation of detrusor overacti- 
vity only, not detrusor overactivity incontinence. 


It has long been known that only 50% of DO occurs 
during supine cystometry without provocation. The 
remaining 50% is revealed only by posture change, 
standing cystometry, on provocation by cough, or on 
catheter removal. [22,23,65] 


Awad and McGinis [154] observed detrusor overac- 
tivity in 30% of female patients in the supine posi- 
tion versus 61% in the standing position. 


Webster et al [177] found that in 52% of women with 
detrusor overactivity, provocation by fast filling in 
the standing position, and with exercises such as 
coughing, was required to reveal it. 


Investigative technique, in particular the inflation of 
a balloon in the proximal urethra, [178] or the ins- 
tructions given to the patient, [179] affects the fre- 
quency of the observation of detrusor overactivity. 


Choe et al [80] systematically examined which 
manoeuvres were most provocative of detrusor ove- 
ractivity. In 134 women with symptomatic urge 
incontinence they performed gas (COo) cystometry. 


Six provocative manoeuvres were performed conse- 
cutively to evoke detrusor overactivity, including 
lying supine, rising to a seated position, walking 
toward the bathroom, handwashing, coughing and 


sitting on the toilet with instructions not to void. By 
filling to maximum capacity and performing these 
manoeuvres in 2 different orders, they were able to 
demonstrate detrusor overactivity in 76/134 subjects 
(67%). Sitting on a toilet with full bladder and with 
instruction not to void was the most provocative 
manoeuvre, responsible for revealing detrusor ove- 
ractivity in 52 of the 76 (68%). Handwashing was a 
distant second, revealing overactivity in 15 of the 76 
(20%). Other manoeuvres revealed very little detru- 
sor overactivity. Note that these authors unfortunate- 
ly used gas cystometry, which is not a currently 
recommended method. Even with these provoca- 
tions, detrusor overactivity could not be demonstra- 
ted in one-third of subjects with symptomatic urge 
incontinence; thus the sensitivity is poor. 


An extreme provocative manoeuvre is the bladder 
cooling (ice water) test advocated by Geirsson et al. 
[98] The empty bladder is filled with water at a tem- 


perature of less than 10 °C. This stimulates C-fibers 
that normally carry afferents from receptors sensitive 
to temperature and pain. In infants stimulation of 
these receptors can initiate a detrusor contraction, 
but this response is normally lost at ages over 5 
years. It is believed that in some types of neurogenic 
bladder these afferent signals again become involved 
in the voiding reflex and can stimulate detrusor 
contraction. Consequently, in adults, involuntary 
expulsion of the cold water within a period of 1 
minute suggests neurogenic detrusor overactivity. 
The bladder cooling test stimulated detrusor contrac- 
tion (neurogenic detrusor overactivity) in 91-97% of 
patients with traumatic upper motor neuron lesion, 
but in only 47% of those with presumed idiopathic 
detrusor overactivity. Detrusor contraction was not 
observed in any patient with a lower motor neuron 
lesion or pure (urodynamic) stress incontinence. 
Thus the bladder cooling test is highly sensitive for 
neurogenic detrusor overactivity, and highly specific 
for detrusor overactivity in general. However, its 
sensitivity and specificity for idiopathic detrusor 
overactivity are not particularly high. 


2. AMBULATORY URODYNAMICS: SENSITIVITY 
AND SPECIFICITY 


Ambulatory urodynamics is performed in an effort to 
capture more realistic or more physiological obser- 
vations, especially of incontinence episodes. Thus, 
similar to provocative manoeuvres, it is an attempt to 
increase sensitivity (by providing a longer time for 
overactivity to manifest itself). Because ambulatory 
monitoring usually demonstrates detrusor overactivi- 
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ty in a large proportion of symptom-free subjects, 
this observation has low specificity for urge inconti- 
nence. If used to detect detrusor overactivity inconti- 
nence, however, ambulatory monitoring may be 
valuable, since it is difficult to see how actual leaka- 
ge could be observed in patients without symptoma- 
tic incontinence. The authors of a review article 
[180] concluded that ambulatory monitoring detects 
more actual incontinence than conventional cysto- 
metry; i.e., it is more sensitive in this respect. 


Radley et al. [181] found that ambulatory monitoring 
revealed detrusor overactivity in 70/106 women with 
symptoms suggestive of bladder overactivity (twice 
as many as conventional cystometry with provoca- 
tion by handwashing), and that it detected detrusor 
overactivity incontinence in 40 of the 70. The obser- 
vation of detrusor overactivity incontinence was cor- 
related with symptom severity, but it was not clear 
how many women complaining of urge incontinence 
showed detrusor overactivity incontinence. Therefo- 
re the sensitivity is unknown. 


3. SUMMARY: DIAGNOSTIC PERFORMANCE OF 
FILLING CYSTOMETRY AND AMBULATORY 
MONITORING, IN THE SETTING OF THE OVE- 
RACTIVE BLADDER SYMPTOM COMPLEX 


The phrase “diagnostic performance,” suggested 
by the ICUD, reflects a narrow and simplistic view 
of the goals of (uro)dynamic testing. It suggests 
that there is a standard against which performance 
can be judged. In fact, neither symptoms nor the 
results of testing provide such a standard. Symp- 
toms may be associated with different abnormali- 
ties as revealed by dynamic testing. The results of 
testing on the other hand have to be interpreted 
with knowledge of their variability, of their syste- 
matic changes from one test to the next, and of the 
overlap in the values measured in normal subjects 
and in patients. Even the crucial observation of 
detrusor overactivity can be made in healthy 
volunteers or missed in patients with clear symp- 
toms of urge incontinence. Thus dynamic testing, 
by itself, does not provide a diagnosis but provides 
a basis of understanding of lower tract (dys)func- 
tion which, together with the symptoms, will help 
to establish a diagnosis and choose therapy. Such 
understanding is particularly important when the 
condition investigated is complex and uncertain. 


There is a natural tendency to regard the variabili- 
ty of urodynamic observations and their loose 


association with symptoms as a disadvantage. 
However, these characteristics are a manifestation 
of the normal operation of the nervous control sys- 
tem, which has to accommodate the need for perio- 
dic bladder emptying on the one hand to the social 
and emotional life of the individual on the other. 
Variability of response, depending on the emotional 
state and social circumstances of the individual, is 
an essential part of this system; in fact, it is the point 
of the system. Fortunately, if there is serious LUT 
dysfunction due to subpontine neurological disease, 
the influence of the emotional nervous system is 
reduced, and the results of urodynamic testing are 
more reproducible. In patients without such disease, 
variability of response to testing may be taken as 
evidence of an intact neural control system. 


Future research should be directed at understanding 
the sources of variability of urodynamic testing (and 
symptoms), with a view (1) to improving diagnosis 
by controlling variability; and (2) to utilizing the 
variability to develop new therapies, since physiolo- 
gical variation implies the possibility of therapeutic 
manipulation. 


V THERAPEUTIC PERFORMANCE 
OF FILLING CYSTOMETRY AND 
AMBULATORY MONITORING 


1. PREDICTION OF TREATMENT RESPONSE 


a) Filling cystometry 

The authors of a recent review of papers from 1980- 
2000 [153] (see Table 10), concluded that “it is not 
possible to correlate the results of urodynamic tests 
with the effects of non-invasive therapy.” 

Consistent with the table, Malone-Lee et al [84] repor- 
ted on 356 female patients with overactive bladder 


symptoms. On urodynamics, 266 showed detrusor 
overactivity. There was no significant difference (bet- 
ween those with and without detrusor overactivity) in 
treatment outcome after 6-8 weeks of oxybutynin and 
bladder retraining. 


On the other hand, previous reviews have concluded 
that women with incontinence and detrusor overacti- 
vity respond less well to surgery for stress incontinen- 
ce than those without detrusor overactivity. [1] 


Friis et al [185] conducted a blinded prospective study 
to evaluate the usefulness of urodynamic examination 
compared to clinical diagnosis. The study showed that 
when urodynamic examination was added to the preo- 
perative planning of treatment for female urinary 
incontinence a more beneficial cure rate was found if 
the patient was treated in accordance with the urody- 
namic findings. However, the patient material is small 
and the power of the study is weak. 


A retrospective study has shown that a careful mini- 
mal evaluation may be adequate to identify intrinsic 
sphincter deficiency (ISD), predict postoperative voi- 
ding difficulties and maximize surgical outcomes. 
[186] 


A recent Cochrane review concluded that current evi- 
dence is insufficient to demonstrate a clear improve- 
ment in clinical outcomes as a result of performing 
urodynamic studies. [6] 


In men, fewer studies have been done. Golomb et al 
[187] examined whether preoperative urodynamic 
examination allows us to predict the risk of inconti- 
nence after radical prostatectomy. A small group of 20 
patients underwent radical retropubic prostatectomy 
for prostate cancer. Urodynamics showed detrusor 
overactivity in 12/20 pre-operatively. 5 of these 12 
suffered from urge incontinence post-operatively. 
The positive predictive value of preoperative detru- 
sor overactivity for post-operative incontinence was 
thus only 42%. 


Table 10. Response to medical treatment for urinary incontinence in subjects with negative or positive results of urodynamic 


tests, from reference [153] 


First author # patients Treatment Urodynamics Results 

Wagg [182] 290 Oxybutynin and retraining Cystometry No relationship between 
urodynamic variables and 
response to treatment 

Hashimoto [183] TI Oxybutynin 6 mg/day for Cystometry No difference in effect of 

4 weeks oxybutynin in motor and 

sensory urge 

Holtedahl [184] 87 Estriol and pelvic floor exercise Cystometry + Outcome similar in subjects 


and bladder training + electrical 
stimulation if requested 


urethral pressure with/without urodynamically 
profile confirmed diagnosis 


b) Ambulatory monitoring 


Brown and Hilton [188] used conventional and 
ambulatory urodynamic monitoring to study the inci- 
dence of detrusor overactivity before and after col- 
posuspension. They showed that preoperative ambu- 
latory monitoring was unable significantly to predict 
which patients would suffer from urgency postopera- 
tively, nor even which women would demonstrate 
detrusor overactivity post-surgery. 


Another paper addressed specifically the effect on 
clinical management of doing ambulatory urodyna- 
mics. [189] In this retrospective chart review of 71 
women there were technical difficulties in 30/71 
ambulatory studies although only 2 were not inter- 
pretable. 32/71 women showed detrusor overactivity 
and were nearly all treated with medication. Among 
the remainder without detrusor overactivity fewer 
received medication. However, fewer than half of 
those who received medication improved. The 
authors concluded that ambulatory urodynamics was 
not very helpful in deciding on management. 


2. CAN URODYNAMIC TESTING IMPROVE CLINI- 
CAL OUTCOME? 


The ultimate goal of clinical urodynamics is to 
improve the basis for choosing the correct therapy 
and hence improve outcome. However there is a 
remarkable paucity of high quality prospective ran- 
domized controlled studies to elucidate this issue. 
Similarly there are few good studies of whether uro- 
dynamics can predict the outcome of incontinence 
treatment. The studies that have been performed pro- 
vide no evidence that it might do so to any helpful 
extent. 


However, before instituting irreversible treatment, 
especially in complex cases, comprehensive urody- 
namic testing to provide the knowledge on which 
treatment choice should be based, and to establish 
the baseline situation pre-treatment, should be consi- 
dered mandatory. 


The committee has no doubt that urodynamics plays 
an important role in clinical work, and this is not so 
much because it directly predicts or improves clini- 
cal outcomes as because it illuminates the pathophy- 
siological situation, enabling a rational choice of 
treatment. However the central problem is that uro- 
dynamics often has to be introduced into the clinical 
work-up without any standardisation, without a 
sound physiological/pathophysiological basis and 
without sufficient documentation of its utility. 
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D. CLINICAL APPLICATIONS 
OF URODYNAMIC STUDIES 


I. EVALUATION OF THE FEMALE 
PATIENT 


1. INTRODUCTION 


The clinical evaluation of an incontinent woman is 
based on the combination of the medical history and 
physical examination, complemented as appropriate 
with selected urodynamic tests. The purpose and 
manner of testing are discussed more fully in the 
introductory section of this chapter. 


2. WHAT IS USUALLY EVALUATED? 
a) Stress incontinence 
1. TYPE OF INCONTINENCE 


Stress incontinence is a clearly defined symptom, 
which often can be objectively demonstrated (i.e. by 
a sign — see section A.IV, Definitions and terminolo- 
gy) without any urodynamic measurement. Traditio- 
nally, provocative cystometry has been the core test 
for the urodynamic diagnosis of urodynamic (genui- 
ne) stress incontinence (USI). Videourodynamics, 
stress urethral pressure profilometry and ambulatory 
urodynamics have also been used. 


Previous studies have found significant variation of 
the predictive value of symptoms in identifying 3 
urodynamic observations i.e. urodynamic stress 
incontinence, detrusor overactivity and mixed incon- 
tinence. [190,191] This variation can at least partly 
be explained by inhomogeneous patient materials 
and lack of consistency in the clinical and the urody- 
namic diagnosis of stress incontinence. A carefully 
performed study [152] showed that, in a group of 
154 females with both complaints and urodynamic 
demonstration of incontinence, the observation of 
pure urodynamic stress incontinence had a sensitivi- 
ty and specificity of 90% and 65% respectively for 
the isolated symptom of stress incontinence. The 
positive and negative predictive values were 60% 
and 91%. The relatively low values were due to a 
substantial number of patients with mixed symptoms 
who showed pure urodynamic stress incontinence. 


The figures given in a recent review [191] are slight- 
ly different: the isolated symptom of stress inconti- 
nence had a positive predictive value (PPV) of 56% 


for the observation of pure urodynamic stress incon- 
tinence (USI) and 79% for USI with additional uro- 
dynamic abnormalities. The corresponding negative 
predictive values were 66% and 42% respectively. 
The PPV of stress incontinence in association with 
other symptoms was 77% in detecting USI (with or 
without additional urodynamic abnormalities). A 
positive cough stress test had a PPV of 55% for 
detecting pure USI and 91% for the “mixed condi- 
tion” (USI and additional abnormalities). These pre- 
dictive values were based on an average prevalence 
of pure USI of 41%. 


In view of these discrepancies between symptoms 
and urodynamic findings, the soundest basis for the 
clinical diagnosis and evaluation of stress inconti- 
nence and urge incontinence remains to be establi- 
shed, as does the significance of the corresponding 
urodynamic observations such as urodynamic stress 
incontinence, detrusor overactivity incontinence and 
detrusor overactivity. 


Besides their diagnostic potential, urodynamic inves- 
tigations can contribute qualitative and quantitative 
information about the underlying or coexisting 
pathophysiology. 


2. PATHOPHYSIOLOGY OF STRESS INCONTINENCE 


There is a clear need to understand better the patho- 
physiology of stress incontinence (see section B.I, 
Stress incontinence). Neither the clinical nor the 
pathophysiological value of classification into types 
0-III, [27] or of distinguishing between hypermobili- 
ty and intrinsic sphincter deficiency (ISD), has ever 
been documented in prospective studies. The term 
intrinsic sphincter deficiency has gained much atten- 
tion over the last two decades. Clinically, intrinsic 
sphincter deficiency has been defined as “... sphinc- 
ter weakness...” because “...the urethral sphincter is 
unable to coapt and generate enough resistance to 
retain urine...” . [192] This clinical term has never 
been conceptualized into sound urodynamic parame- 
ters. Conventional static urethral parameters such as 
maximum urethral pressure or maximum urethral 
closure pressure (MUCP), or cough profile parame- 
ters such as pressure transmission ratio and leak 
point pressure cannot be used to characterize the 
extent and the type of urethral dysfunction [5,54] 
(See critique in section B.L, Stress incontinence). 
Thus conventional urethral pressure profile parame- 
ters do not provide reliable pathophysiological infor- 
mation. Possibly urethral elastance may turn out to 
be a more useful variable for characterizing intrinsic 
sphincter deficiency. [62] 
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3. SEVERITY OF STRESS INCONTINENCE 


There is no consensus on how to measure severity of 
stress incontinence clinically or urodynamically. 
Severity can be expressed on the basis of simple cli- 
nical measures such as questionnaires, a voiding and 
incontinence diary or pad weighing tests. Some stu- 
dies have shown correlation between the clinical 
severity of stress incontinence and urethral pressure 
profile parameters. However, a recent critical review 
concludes that static urethral pressure profilometry 
parameters such as maximum urethral closure pres- 
sure or cough profile parameters such as pressure 
transmission ratio cannot be used to characterize the 
severity of incontinence. [5] Nevertheless, abdomi- 
nal leak point pressure (LPP) measurement shows 
promise as a useful tool to quantify urethral dysfunc- 
tion associated with stress incontinence. [54] 


4. ASPECTS OF URODYNAMIC STUDIES RELEVANT TO 
THERAPY FOR STRESS INCONTINENCE 


Most retrospective studies show higher failure rate 
after surgery in women with low maximum urethral 
closure pressure (often defined as MUCP < 20 cm 
H20 [5]). However, other investigators have shown 


that a low maximum urethral closure pressure is not 
an efficient predictor of surgical failure. [190] The 
value of leak point pressure in predicting outcome of 
surgery remains to be established. Nevertheless, 
there are data to suggest that leak point pressure may 
be a sensitive indicator of changes in incontinence 
status, reflecting treatment effect. [54] 


5. VOIDING DIFFICULTIES AFTER SURGERY 


Surgery for stress incontinence may lead to voiding 
difficulties. [193] At the moment risk factors (inclu- 
ding urodynamic risk factors) for delayed resump- 
tion of voiding are not well defined. The type of sur- 
gery clearly plays a role: TVT is less obstructive than 
Burch colposuspension. [194] One major problem is 
that at the moment there is no clear urodynamic defi- 
nition of obstruction or detrusor underactivity in 
women. It has been reported that low maximum flow 
rates (< 20 ml/s), [195] or “inadequate contraction 
strength” defined as Pqet <15 cm H20 during voi- 


ding (but note that this signifies a low urethral resis- 
tance, not necessarily a weak detrusor contraction), 
or significant use of the Valsalva manoeuvre when 
voiding, are associated with postoperative voiding 
difficulties. [196-198] The possibility exists that, in 
women who do not use their detrusor during voiding, 
detrusor contractility may be assessed preoperatively 
by mechanically interrupting the flow. [199,200] 


5. POSTOPERATIVE URGENCY 


The preoperative symptoms of urge incontinence and 
urgency, and the urodynamic observation of detrusor 
overactivity, have each consistently been shown to 
be associated with poorer surgical outcome in 
patients with mixed incontinence. Several studies 
where the amplitude of detrusor overactivity was 
graded have shown that the risk of persistent urgen- 
cy was more closely associated with high-pressure 
detrusor overactivity (pqet 2 25 cm H20) than low- 


pressure overactivity. [95,201,202] Consequently 
cystometry may allow a more precise selection of 
patients who respond well to surgery despite concur- 
rent urge symptoms. The success rate after anti- 
incontinence surgery in patients with low-pressure 
contractions seems to be similar to the success rate in 
those without detrusor overactivity, [95,201-203] but 
the success rate in women with high-pressure 
contraction is less than 50%. [95,201-203] 


On the other hand preoperative urge symptoms resol- 
ve in a substantial proportion of patients (50-65%). 
[204-206] One untested hypothesis is that surgical 
correction of the bladder outlet may prevent ingress 
of urine into the proximal urethra (which if it occurs, 
may induce detrusor overactivity in some patients). 
[207-210] 


De novo urge incontinence has been reported to 
occur in 10-20% of patients after surgery. [193] 
There is scant information on clinical or urodynamic 
risk factors; possibly the type of surgery plays a role. 
It should be remembered however that de novo 
detrusor overactivity may merely represent detrusor 
overactivity that was missed preoperatively. 


6. THE ROLE OF URODYNAMIC STUDIES IN PREDICTING 
OCCULT STRESS URINARY INCONTINENCE IN WOMEN DUE 
TO BE TREATED FOR PELVIC ORGAN PROLAPSE (POP). 


Because 11 to 22% of continent women undergoing 
vaginal repair for a large cystocoele develop stress 
incontinence following surgical repair, [211,212] it 
would be helpful to devise methods to evaluate 
patients who are at risk for this complication. [213] 
Many women with severe pelvic organ prolapse do 
not have incontinence symptoms in daily life, but 
may develop it when the prolapse is reduced, so-cal- 
led “occult” stress incontinence. Voiding difficulty 
and bladder outlet obstruction may coexist with 
occult stress incontinence; all may be associated with 
pelvic organ prolapse, and all may be altered if the 
prolapse is reduced during urodynamic testing. 
Based on the literature, advanced age, incontinence 


629 


before development of pelvic organ prolapse, and 
extensive dissection at the time of the repair, seem to 
increase the risk of postoperative incontinence (level 
of evidence 3). 


The overall incidence of occult stress incontinence 
was 25% when videourodynamic testing was perfor- 
med with and without pessary support of the bladder 
base during stress manoeuvres. [214] In a small 
group of patients with severe genitourinary prolapse 
occult incontinence was found in 59%, and about 
20% (4/22) were reported to demonstrate stress pres- 
sure profiles suspect for stress incontinence after 
pessary placement. [215] However, it should be 
remembered that stress profiles are not particularly 
reliable measurements (see section B.I, Stress incon- 
tinence). A special technique (Scopette, Birchwood 
Lab) for reducing prolapse during multichannel uro- 
dynamics revealed a 56% incidence of low-pressure 
urethra (possibly related to intrinsic sphincter defi- 
ciency, but see caveats regarding urethral pressure 
profiles above) and an overall incidence of occult 
stress incontinence in 83% of patients with massive 
pelvic organ prolapse but without clinical urinary 
incontinence. [216] As expected, urethral hypermo- 
bility is correlated with the degree of prolapse. [217] 
Surprisingly, so too is detrusor overactivity (revealed 
by prolapse reduction), although impaired detrusor 
contractility and intrinsic sphincter deficiency were 
not significantly associated with prolapse in this one 
study. 


The literature thus emphasizes the importance of 
urodynamic assessment with prolapse reduction to 
assess potential occult stress incontinence and possi- 
bly detrusor overactivity. [213,214,218,219] Howe- 
ver, although occult stress incontinence is revealed in 
a high proportion of cases with severe prolapse, there 
seem to be no studies assessing reproducibility, a 
particularly important point since the technique of 
reduction is variable and non-standardized. Similar- 
ly there seem to be no prospective studies that test 
whether occult incontinence revealed by prolapse 
reduction in fact manifests itself after surgery, if no 
particular precautions are taken to avoid it, or whe- 
ther urodynamic measurements made during prolap- 
se reduction in fact lead to improved clinical out- 
comes. 


Many different tests (e.g. pessary test, speculum test) 
have been used to document “occult” incontinence. 
However all of them seem to overestimate the risk 
since they are positive in 50-77% of patients. In 
various papers the Pereyra and Kelly procedures 
have been used prophylactically but there is no docu- 


mentation that they reduce the risk of postoperative 
incontinence (level of evidence 1 B). [220-222] A 
prospective controlled study [223]showed that the 
pessary test was positive only in 50% of incontinent 
women and was falsely positive in 72% (level of evi- 
dence 1 B). Another study [219] concluded that uro- 
dynamic testing before a pelvic organ prolapse ope- 
ration was not cost-effective. Thus there is no 
reliable test that can show who is at risk (level of evi- 
dence | B). 


7. URGE INCONTINENCE 


Urgency and urge incontinence are poor predictors 
of the urodynamic observation of detrusor overacti- 
vity, as discussed in section C.IV on that topic. The 
positive predictive value of the symptom complex 
overactive bladder (frequency, urgency and/or urge 
incontinence) for urodynamically determined detru- 
sor overactivity is only around 50%. [173] On the 
other hand detrusor overactivity is reported in 10- 
69% of asymptomatic female volunteers, depending 
on the definition and type of cystometry. 
[22,116,120,123,190,224] (See further discussion in 
section C.I, Cystometry: Normal values.) 


e Pathophysiology and severity of urge 
incontinence 


As discussed in section B.II (Urge incontinence), it 
remains a challenge whether detrusor overactivity 
can be classified into different pathophysiological 
groups. For example it might be categorized into 
“true” (idiopathic?) detrusor overactivity and 
“secondary” detrusor overactivity due to ingress of 
urine into the proximal urethra and subsequent 
induction of the micturition reflex. It remains unclear 
if the chronological sequence of bladder and urethral 
pressure changes may distinguish between those 
categories. [225] 


No statistically significant relationship between the 
various cystometric variables and reported symptom 
severity has been established. 


3. RECOMMENDATIONS FOR URODYNAMIC 
STUDIES IN WOMEN WITH INCONTINENCE 


a) Recommendations for clinical practice: 


1 Non-invasive urodynamics (voiding and inconti- 
nence diary, post-void residual, and possibly uro- 
flowmetry) is recommended for all incontinent 
patients. 


The committee finds that invasive urodynamic 
studies are not necessary prior to treatment in 
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situations where the type of incontinence is clear 
and there are no complicating factors, particularly 
if planned treatment is reversible . These include: 


° uncomplicated stress incontinence (symptomatic 
pure stress incontinence with no symptoms or 
signs of voiding difficulties) 


uncomplicated urge incontinence (symptomatic 
pure urge incontinence with no symptoms or signs 
of voiding difficulties) 


It is recommended that, whenever there is doubt 
about the pathophysiology, or about whether the 
incontinence is uncomplicated or not, then invasi- 
ve urodynamics should be performed in order to 
provide the knowledge on which rational treat- 
ment decisions or prognosis can be based. The 
investigation should be tailored to the individual 
patient; typically this means that it will be a com- 
prehensive examination of multiple aspects of sto- 
rage and voiding function, and not just of the 
incontinence itself. 


The committee further recommends action: 


° to promote new or existing urodynamic tests and 
parameters which have a sound technical and phy- 
siological basis 


to discourage the use of tests and procedures 
which are not soundly based 


- e.g. stress urethral pressure profile as currently 
performed 


An important dimension of urodynamics is to pro- 
vide information which may be of value for pro- 
gnosis and patient counselling. It is recommen- 
ded: 


° in patients with mixed incontinence where surgi- 
cal intervention is considered 


° in incontinent patients who have symptoms or 
signs of voiding difficulty as well 


b) Recommendations for research: 


1 The committee recommends research programs: 


to more clearly establish the technical and physio- 
logical basis of the urodynamic observations that 
are made in women with incontinence 


° to design and conduct randomized studies that 
may provide objective documentation of the utili- 
ty of soundly based tests 


to conduct studies that may provide objective evi- 
dence of the utility of performing urodynamics in 


near-normal subjects and in defined patient 
groups 


(note that the more complex and morbid the 
pathophysiological situation, the greater the diffe- 
rences between patients, and thus the more impor- 
tant it is to do urodynamics in order to obtain 
knowledge of what is to be treated) 


° to develop new tests, for example tests of urethral 
properties, which have a sound technical and phy- 
siological basis 


The committee recommends that no new therapy 
should be introduced without extensive urodyna- 
mic testing of all accessible aspects of its effect on 
lower urinary tract function and dysfunction. 


II. PATIENT EVALUATION: MEN 


1. INTRODUCTION 


Although the incidence of urinary incontinence in 
men is generally regarded as much lower than in 
women, this is not necessarily true for all patient 
groups, especially when dealing with the elderly 
(See section D.V, Patient evaluation: Frail elderly). 
In both sexes those who lose urine, whatever the 
cause may be, increase in number with advancing 
age. [226] In this section the characteristic patholo- 
gies that provoke incontinence in men are discussed 
from the point of view of urodynamic testing. 
Although urinary incontinence related to bladder 
outlet obstruction or prostatic surgery is most fre- 
quently encountered, other important pathological 
conditions such as bed wetting and post-micturition 
dribbling are also clinically relevant. The informa- 
tion in this section is based mainly on references 
from 2000 or later. Older references can be found in 
the reports of the previous Consultation. [1,227] 


This section is organized according to the suspected 
origin or cause of incontinence or related lower-uri- 
nary-tract symptoms, reflecting the very varied 
aetiologies responsible for the condition in men. 


2. WHAT IS USUALLY EVALUATED? 


a) Lower urinary tract symptoms (LUTS) related to 
bladder dysfunction 


LUTS are fairly common among men of 50 years 
and over. Incontinence is not usually prominent but, 
if it is present, urodynamics can be helpful to esta- 
blish the underlying vesical/urethral dysfunction, in 
particular, bladder outflow obstruction (BOO) or 
detrusor overactivity. 
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Non-invasive investigations such as uroflowmetry 
and measurement of post-void residual urine (PVR) 
are easy to perform, but even in simple situations can 
only give clues to the underlying pathology. 


Moreover, since elderly people often suffer from 
comorbidities — e.g. insidious neurogenic ailments 
such as Parkinson’s disease, multiple sclerosis, cere- 
brovascular disease or diabetes mellitus — invasive 
urodynamic tests are frequently necessary to finalize 
the diagnosis and plan any intervention, especially if 
surgical treatment is considered. 


Urodynamics may be useful for selecting candidates 
for unusual treatments. For example, Vandoninck et 
al. [228] used urodynamics to evaluate patients with 
overactive bladder (OAB) symptoms who were to be 
treated with percutaneous tibial nerve stimulation. 
Overall, the objective and subjective success rates of 
stimulation were 56% and 64%. 


The treatment did not abolish detrusor overactivity, 
but subjects without detrusor overactivity at baseline 
were 1.7 times more likely to preferably respond to 
percutaneous tibial nerve stimulation than those with 
detrusor overactivity. 


e Recommendations for urodynamic investigation 
in those with LUTS related to bladder dysfunc- 
tion 


Patients who suffer from non-complicated bladder 
outflow obstruction (BOO), without incontinence, 
need urinary flow study, PVR measurements, IPSS 
(International Prostate Symptom Score) and frequen- 
cy-volume charts prior to surgical intervention, but 
probably do not need to be investigated with invasi- 
ve urodynamic study[229 230] (Grade of recommen- 
dation B). 


However, men with incontinence and a suspicion of 
urethral/vesical dysfunction form a much more res- 
tricted group with complicated, disparate, and uncer- 
tain diagnoses. In some the incontinence may be an 
initial symptom; in others it may follow treatment 
(see the following section on post-prostatectomy 
incontinence). 


Evidence that urodynamics improves outcome is 
limited, but nevertheless the committee recommends 
that all such patients should receive a complete uro- 
dynamic evaluation in order to understand the pro- 
blem that is to be treated and that surgeons should 
plan surgical interventions only after scrutinizing the 
lower urinary tract by urodynamics. (Grade of 
recommendation C). 


b) Post-prostatectomy incontinence 
1. GENERAL 


After prostatectomy a considerable number of 
patients suffer from urinary incontinence. The inci- 
dence following this surgery varies widely depen- 
ding on patient age, bladder function, definition or 
degree of urinary incontinence, benign or malignant 
diseases and the type of surgery. Understanding of 
prostato-vesical anatomy and the pelvic floor and 
meticulous surgical technique are of prime importan- 
ce in preventing these distressing symptoms. Urody- 
namic studies are important to establish the aetiolo- 
gy and provide a rational basis for treatment. 


Kondo et al [227] have analyzed the aetiology of uri- 
nary incontinence following surgery for benign pros- 
tatic hyperplasia or prostatic cancer using accumula- 
ted data from 573 patients reported in 8 articles from 
1978 to 1997. Urodynamic studies suggested that the 
most common aetiology was sphincter weakness 
(urodynamic stress incontinence), present in 34% of 
patients, followed by sphincter weakness plus detru- 
sor overactivity in 33%, and detrusor overactivity or 
detrusor overactivity incontinence alone in 26%. 
Other aetiologies including low compliance and ure- 
thral stricture were responsible for the remaining 
7%. Thus, although sphincter weakness was present 
in two-thirds of patients, a blanket assumption that it 
is the only cause of incontinence would be wrong in 
two-thirds. Clearly urodynamic testing is needed for 
diagnosis, and perhaps to choose treatment. 


2. TURP, OPEN PROSTATECTOMY AND THERMAL 
TREATMENTS 


Approximately 1% of patients who have undergone 
TURP suffer from post-prostatectomy incontinence. 
[231] Is urodynamics required prior to treatment? 
Das et al. [230] performed holmium laser resection 
of the prostate in 100 men patients for management 
of LUTS without performing any urodynamic stu- 
dies except for a urinary flow rate. Their follow-up 
study 2 years later revealed that persistent inconti- 
nence remained in only 1, who required pads, and 
that the International Prostate Symptom Score 
(IPSS) and maximum flow rates improved from 21.6 
to 6.8 points and from 7.5 to 21.6 ml/s, respectively. 
This report does suggest that if patients are appro- 
priately selected, post-operative urinary control is 
quite satisfactory, leaving only about 1% of cases 
with urinary incontinence. This implies that the role 
of urodynamic investigation before laser resection of 
the prostate may be marginal. 
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After failed treatment, however, there may be an 
important place for urodynamics. Kuo [232] urody- 
namically evaluated 185 men aged from 55 to 91 
with a mean of 75 years who had had variable LUTS 
after TURP and had been refractory to conventional 
treatments. He found that urinary incontinence was 
present in 74 patients (40%) and that bladder outlet 
obstruction and detrusor hyperactivity with impaired 
contractility (DHIC) were the most common aetiolo- 
gies for post-prostatectomy incontinence, followed 
by detrusor overactivity. Since these diagnoses imply 
quite different treatments, urodynamic investigation 
has an important role. 


3. RADICAL PROSTATECTOMY AND RADIOTHERAPY 
(RT) 


e Radical retropubic prostatectomy 


Radical retropubic prostatectomy for prostatic can- 
cer results in much higher incidence of post-prosta- 
tectomy incontinence than TURP. In physician- 
reported studies, the incidence of total incontinence 
is a few % and the incidence of stress incontinence 
requiring some degree of protection is about 10%. 
[233] In studies based on patient self-report, howe- 
ver, the incidence of any degree of incontinence is 
66% and the incidence of pad use is 33%. [234] One 
of the main determinants of prevalence is the time 
following surgery, since continence is regained after 
radical prostatectomy over the first year. [235] 
Continence after radical prostatectomy depends on 
minimizing the injury to the striated urethral sphinc- 
ter and the use of well-designed surgical techniques. 
[236] Patients who undergo a nerve-sparing radical 
prostatectomy appear to have a better chance of 
achieving continence than those undergoing standard 
radical prostatectomy. [237] Recent enhancements to 
the nerve-sparing prostatectomy may preserve exter- 
nal sphincter function and shorten the time to achie- 
ve post-operative continence. [237] 


Given the above, is invasive urodynamic investiga- 
tion of this type of incontinence necessary? 


Groutz et al [238] evaluated 83 men of mean age 68 
years, who were consecutively referred for persistent 
urinary incontinence following radical retropubic 
prostatectomy. They reported that urodynamic stress 
incontinence was the most common urodynamic fin- 
ding (73 patients, 88%), followed by detrusor ove- 
ractivity in 6, bladder outlet obstruction in 1, impai- 
red detrusor contractility in 1, and normal findings in 
2. Of 73 men diagnosed as having urodynamic stress 
incontinence, 27 suffered from pure urodynamic 
stress incontinence, and the remaining 46 had conco- 


mitant bladder disorders such as impaired detrusor 
contractility (22 men), bladder outlet obstruction (14 
men) or detrusor overactivity (10 men). The authors 
reported that 25 of the 83 men had what they called 
“low urethral compliance”. This non-standard term 
expressed the fact that there was a difference of more 
than 10 ml/s between maximum free uroflow and 
maximum invasive (pressure-flow) uroflow. This 
term is not recommended, however, as it implies a 
cause for these observations that may not be correct. 


McCallum et al [239] reported that 21 of 180 men 
who had been treated for incontinence following 
radical prostatectomy still remained incontinent 2 
years later. 16 of the 21 were evaluated, and half had 
urodynamic stress incontinence together with urge 
incontinence or decreased bladder compliance. The 
authors emphasized that stress incontinence was one 
of the predominant symptoms but that comorbid 
detrusor dysfunction had to be taken into considera- 
tion, as well as intrinsic sphincter deficiency (ISD), 
in order to properly treat persistent post-prostatecto- 
my incontinence. 


From the above, whether urodynamics is required 
depends on the treatment contemplated. Before 
implanting an artificial urethral sphincter one would 
certainly want to rule out significant detrusor ove- 
ractivity, but before conservative therapy by pelvic 
floor muscle exercises there is no obvious need for 
urodynamics. 


e Radiotherapy 


There are few manuscripts reporting the effects of 
radiotherapy in those with prostatic cancer, and even 
fewer discussing the place of urodynamics. [240, 
241] 


Henderson et al. [242] assessed the clinical role of 
urodynamics in the selection of prostate cancer 
patients for brachytherapy with a minimum dose of 
145 Gy. 100 consecutive patients were assessed after 
implantation. Prior to the treatment an unselected 
group of 57 of the 100 patients had been evaluated 
urodynamically: normal detrusor function (no detru- 
sor overactivity) was found in 48 and detrusor ove- 
ractivity in 9. No patients had permanent urinary 
incontinence and 2 required surgery for bladder out- 
let obstruction. Acute urinary retention developed in 
7 patients, clean intermittent catheterization was uti- 
lized by 27, and 89% of patients had a deterioration 
in their LUTS with the worst symptoms 6 weeks 
after implantation. They found that those who post- 
operatively had acute retention or preferred to utilize 
clean intermittent catheterization had either larger 
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prostatic volumes (> 35 ml) or were urodynamically 
obstructed. Consequently they concluded that urody- 
namics might have an important role in the selection 
of treatment for men with early prostate cancer, in 
particular to improve the outcome of brachytherapy. 
However, the evidence for this conclusion is weak. 


Gomha and Boone [243] treated 86 patients who 
were incontinent following prostatectomy with 
implantation of an artificial urinary sphincter and 
assessed whether or not prior radiation affected sur- 
gical outcomes in those who had or had not had 
radiotherapy. The aetiology of the urinary inconti- 
nence in group I (without radiation) was radical pros- 
tatectomy in 55 patients, TURP in 2, orthotopic ileal 
reservoir in 1; in group II (with radiation) the aetio- 
logy was radiation with salvage prostatectomy in 5, 
adjuvant radiotherapy after radical prostatectomy in 
20, and radiotherapy and TURP in 3. Urodynamic 
study prior to artificial sphincter implantation revea- 
led that detrusor overactivity was much more preva- 
lent in group II (radiation, 26%) than in group I (no 
radiation, 5%), a significant difference (P = 0.04). In 
spite of this, post-operative urgency with or without 
urge incontinence was found in similar proportions 
of the 2 groups (47% of group I and 43% of group 
ID, and similar proportions wore 0 to | pad a day to 
protect against incontinence (60% and 64% respecti- 
vely). Thus pre-operative urodynamics did not pre- 
dict outcome. 


Castille et al [244] prospectively assessed 229 men 
who were scheduled to undergo radical retropubic 
prostatectomy with preoperative urodynamics in an 
attempt to help physiotherapists predict postoperati- 
ve incontinence. They observed that all men diagno- 
sed as having detrusor overactivity or bladder outlet 
obstruction were incontinent 6 weeks after operation 
but had improved 4 months later. They stressed that 
detrusor overactivity and bladder outlet obstruction 
in those undergoing radical retropubic prostatectomy 
are significant risk factors for postoperative inconti- 
nence, although only for a short period of time. Thus 
the role of pre-operative urodynamics is limited. 


4. RECOMMENDATIONS FOR URODYNAMICS IN THOSE 
HAVING POST-PROSTATECTOMY INCONTINENCE 


Sphincter weakness, bladder outlet obstruction, 
detrusor overactivity and mixed incontinence are 
significant aetiological factors contributing to post- 
prostatectomy incontinence. [227,232,239] These 
parameters can be only identified by urodynamics, 
which is considered by most, [243,245,246] but not 


all, [247] to be one of the main tools for investiga- 
ting this type of incontinence (Level of Evidence 
3). In brachytherapy for prostate cancer urodyna- 
mics may have some value for predicting which 
men might develop acute urinary retention or 
might require intermittent catheterisation after 
treatment. [242] 


To summarize, it is urodynamics that clearly iden- 
tifies the real aetiology of urinary incontinence fol- 
lowing prostatectomy or following radiation, in the 
clinical setting. [232,239] It is recommended in 
every case of this sort (Grade of recommendation 
©) 


c) Nocturnal enuresis and Parkinson’s disease rela- 
ted to male incontinence 


Several ailments or pathological conditions have 
been reported to be closely associated with male 
incontinence, e.g., neurological diseases, prior radio- 
therapy, neurogenic detrusor overactivity, dimini- 
shed bladder compliance, nocturnal enuresis, post- 
micturition dribble and terminal dribbling. [227] 


1. NOCTURNAL ENURESIS 


Nocturnal enuresis in adult males is rather rare. 
Sakamoto and Blaivas reported important and inter- 
esting observations based on data of over 3000 
patients referred for the evaluation of LUTS. [246] 
They found that 8 of 3277 patients (0.02%) had adult 
onset nocturnal enuresis without daytime enuresis. 
All these patients were male, with a mean age of 63 
years (48 to 80 years) and all suffered from bladder 
outlet obstruction with mean maximum urinary flow 
rate 8.5 ml/s, mean International Prostate Symptom 
Score 12.6, and mean post-void residual urine 350 
ml (50 to 489 ml). The authors identified hydrone- 
phrosis in 5 of the 8 patients, a bladder diverticulum 
in 3/8, vesico-ureteral reflux in 4/8 and low bladder 
compliance in 4/8. Five of the 8 underwent TURP 
resulting in improved symptoms. Thus bladder outlet 
obstruction is one of the distinct pathologies that can 
provoke nocturnal enuresis with variable LUTS, but 
it is certainly not the only pathological factor. For 
example, Hunsballe [248] found increased delta acti- 
vity in electroencephalography among adult primary 
enuretics compared to normal controls. Invasive uro- 
dynamics may be justified in such patients, because 
it is the only way of reliably identifying bladder out- 
let obstruction. 


Another factor contributing to nocturnal enuresis is 
the presence of a neobladder. Nocturnal enuresis 
plagues nearly 28% of such patients. Indeed, 25 of 
30 patients (83%) who underwent the Stanford 


634 


pouch ileal neobladder had nocturnal enuresis 1 year 
later. [249] Patients older than 65 years are at greater 
risk because of the physiological increase in noctur- 
nal diuresis associated with aging. An orthotopic 
neobladder produces variable lower urinary tract 
dysfunction, including both failure to empty the 
bladder and failure to store urine. The urodynamic 
behavior depends on the type, length, and configura- 
tion of the bowel segment used. [250] There may be 
overdistension, elevated residual urine volume, lack 
of sensation, reduced maximum urethral closure 
pressure, or more frequent and higher-pressure 
detrusor overactivity. [251] Urodynamic investiga- 
tion is important to establish the diagnosis and select 
treatment, although one group suggested that bed 
wetting could be simply alleviated by waking up at 
least twice per night to void. [249] 


Stroke is a common and well-known cause of lower 
urinary tract dysfunction in the older population. The 
predominant symptoms are urinary frequency, 
urgency and urge incontinence (including night-time 
incontinence) while detrusor overactivity is the most 
common finding on urodynamics. [252] Detrusor- 
sphincter dyssynergia is uncommon. Consequently, 
conservative or pharmacologic treatment is often 
instituted without prior urodynamic investigation, 
even though the size and the site of the stroke do 
have an influence on urological findings. [253] 
Simple tests such as uroflowmetry and — especially — 
post-void residual urine may be useful if poor blad- 
der emptying is suspected. Cystometry has limited 
value: the prevalence of detrusor overactivity in 
older people is quite high even in the absence of stro- 
ke (perhaps 10% in women and 25 to 35% in men). 
Therefore the observation of detrusor overactivity 
alone is not definitive, while the observation of 
detrusor overactivity incontinence merely confirms 
what one would suspect in any case. 


2. PARKINSON’S DISEASE 


Parkinsonian diseases are known to significantly 
influence bladder function (see section D.V.6). 
Detrusor overactivity incontinence is common, [175] 
but urodynamic findings differ in different diseases 
of this group. [254] In multiple system atrophy for 
example — as opposed to Parkinson ‘s disease — post- 
void residual urine volume >100ml, detrusor-sphinc- 
ter dyssynergia, or EMG evidence of internal or 
striated sphincter denervation are common. Such fin- 
dings, especially that of elevated residual urine, may 
influence choice of treatment. Particularly if there is 
residual urine, invasive pressure-flow studies may be 
indicated to diagnose or rule out bladder outlet obs- 
truction. 


3. RECOMMENDATIONS FOR URODYNAMIC INVESTI- 
GATION FOR MEN SUFFERING FROM NOCTURNAL ENU- 
RESIS OR PARKINSON’S DISEASE 


Nocturnal enuresis in adult males is rare but pro- 
blematic, and it is associated with many possible 
aetiologies. The committee recommends that uro- 
dynamic evaluation should be conducted in all 
cases (Grade of recommendation C). 


When a male patient complains of LUTS and suf- 
fers from coexisting diseases such as Parkinson’s 
disease, multiple sclerosis or other neurological 
deficit, he should be thoroughly investigated by 
means of urodynamics (Grade of recommendation 


©), 


There are no recent manuscripts on post-micturi- 
tion dribble or terminal dribbling. When a com- 
plaint of terminal dribbling is objectively identi- 
fied in the urinary flow curve, urodynamic studies 
may be indicated to verify or rule out the presence 
of bladder outlet obstruction or urethral pathology 
(Grade of recommendation C). 


HI NEUROGENIC LOWER URINARY 
TRACT DYSFUNCTION 


1. INTRODUCTION 


In the previous Consultation [1] it was pointed out 
that neurogenic incontinence may express itself as 
urge incontinence, reflex incontinence, overflow 
incontinence or stress incontinence. Urge and stress 
incontinence have already been reviewed exhausti- 
vely in this present chapter; reflex and overflow 
incontinence are terms not currently recommended 
by the International Continence Society. They will be 
discussed below, together with other relevant infor- 
mation updated since 2001. 


2. WHAT IS USUALLY EVALUATED? 


Because not all patients with neurogenic conditions 
develop typical urinary symptoms or urodynamic 
findings, a specific understanding of the dysfunction 
in each individual is an absolute prerequisite for the 
correct choice of therapy. [255-257] The aim is to 
describe the (dys)function of the bladder, the urethra 
and the pelvic floor, their coordination during filling 
and voiding, and their influence on other pathologi- 
cal conditions (e.g. autonomic dysreflexia) or organ 
systems (e.g. renal function). Except in a few 
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diseases where empirical, conservative therapy can 
safely be instituted, or where lower urinary tract dys- 
function is predictable (e.g. post-stroke) , urodynamic 
investigation is required to provide the understan- 
ding of the situation on which rational treatment 
must be based. Even if empirical therapy is instituted 
without urodynamics, the progress of the patient 
must be carefully reviewed to determine whether 
urodynamics is needed after all. 


Because many patients with neurological conditions 
show anatomical abnormalities that involve the 
lower urinary tract, or detrusor-sphincter dyssyner- 
gia (lack of coordination) that can be demonstrated 
easily by imaging, comprehensive videourodyna- 
mics is the test of choice. [255-259] 


a) Special tests 


The ice water (bladder cooling) test is sometimes 
used in an attempt to identify neurogenic detrusor 
overactivity (see section C.IV.1, subsection Provoca- 
tive manoeuvres). 


The carbachol test is intended to reveal supersensiti- 
vity to muscarinic agents following neurological 
decentralization, typically in bladders in which a voi- 
ding reflex cannot be demonstrated. [260] A subcu- 
taneous injection of a muscarinic agonist (0.25 mg 
carbachol or bethanechol) is given and the detrusor 
pressure is monitored for 30 min or until it rises to 
over 20 cm H20. The test is considered positive if 
the detrusor pressure increases above 20 cm H20. 
[261] Results published more than 20 years ago 
report detrusor decentralisation in a variable propor- 
tion of patients with a positive carbachol test (from 
as few as 50% up to as many as 98%). [260,262,263] 
Thus in some hands (though not in all) it does not 
have a very good diagnostic performance and as a 
result it has fallen out of favour. A recent attempt to 
use it to help predict the results of sacral neuromo- 
dulation proved unsuccessful. [264] 


b) Neurogenic detrusor overactivity incontinence 
(“Reflex incontinence”) 


Detrusor overactivity of neurogenic origin is fre- 
quently observation in association with neurological 
disease, and often leads to actual leakage, i.e. incon- 
tinence. Observed on urodynamics, this type of 
incontinence should be termed neurogenic detrusor 
overactivity incontinence. The corresponding symp- 
tom is variable: if the detrusor overactivity is accom- 
panied by sensation (desire to void) it might be ter- 
med urge incontinence; frequently however any sen- 
sation is absent and so the term urge incontinence is 
misleading. For this reason the term reflex inconti- 


nence was introduced, [3] implying automatic filling 
and emptying of the bladder without sensation or 
control. This term is no longer recommended. [4] 


c) Detrusor-sphincter dyssynergia 


Neurogenic detrusor overactivity is often accompa- 
nied by detrusor-sphincter dyssynergia: a neurogeni- 
cally determined failure of coordination of detrusor 
and urethra. The failure of the urethral sphincter to 
relax, when the detrusor contracts, causes a functio- 
nal urethral obstruction which may not only hinder 
bladder emptying, but may also permit the develop- 
ment of high detrusor pressures. If high pressures are 
present for prolonged periods in daily life, renal 
function may be endangered (see the following sub- 
section on “overflow incontinence”). 


d) “Overflow incontinence” 


Overflow incontinence is another term that is no lon- 
ger recommended. [3] It means continual leakage 
from a constantly overdistended bladder. [3] The 
presenting symptom is usually characterized by 
continual small amounts of incontinence, exacerba- 
ted by stress, together with an inability to empty the 
bladder by voiding. 


On urodynamics the usual corresponding observa- 
tion is a bladder with low compliance and little or no 
detrusor activity; as the bladder is filled the detrusor 
pressure rises because of the poor compliance, until 
it reaches a value sufficient to open the urethral 
sphincter. Dribbling leakage then ensues. Clinically, 
the most important variable is believed to be the 
detrusor pressure at which leakage occurs, the detru- 
sor leak point pressure. If this pressure is elevated, 
and if similar pressures are attained during continual 
leakage in daily life, then renal function is endange- 
red because the constantly high detrusor pressure 
hinders outflow from the ureters. Conventionally, 
detrusor leak point pressures of 40 cm H20 or more 


are believed to be unacceptable. There is level 3 evi- 
dence (mostly from pediatric studies) that upper uri- 
nary-tract deterioration is more probable when detru- 
sor leak point pressure is elevated. [265-267] Howe- 
ver, the evidence for a cut-off at 40 cm H20 seems 
less clear. 


3. REPRODUCIBILITY AND RELIABILITY OF 
TESTS 


Since many patients with neurogenic dysfunction of 
the lower urinary tract have severe subpontine neu- 
ropathy, the influence of the emotional (limbic) ner- 
vous system on lower-tract function is reduced or 
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eliminated; thus, urodynamic observations may be 
less variable and more reliable than those made in 
individuals with an intact nervous system. Neverthe- 
less, the test conditions (e.g. the rate of filling the 
bladder) do influence the results, and should be cho- 
sen carefully. [1] 


4. DOES URODYNAMIC TESTING IMPROVE CLI- 
NICAL OUTCOME? 


The aims of therapy for neurogenic lower urinary 
tract dysfunction are to achieve the most nearly phy- 
siological filling and voiding conditions [255-257] 
as well as a management situation acceptable to the 
patient in daily life. Long periods of elevated detru- 
sor pressure during bladder filling or (abnormally 
prolonged) voiding put the upper urinary tract at risk 
[265-267] (Level of evidence 3). The primary aim of 
therapy in patients with such problems is conversion 
to a low pressure bladder during filling, [255,257] 
even if this leads to incomplete emptying. Adequate 
therapy depends on whether the detrusor is overacti- 
ve or has reduced compliance, and only urodynamics 
can answer those questions unequivocally. Timely 
and adequate diagnosis is of paramount importance 
for the patient’s quality of life. [256,257,268 ,269] 
Urodynamic investigation is essential for checking 
the efficacy of treatment and in following up any 
sequelae of the disease and its management. 


To summarize, there is level 3 evidence that urodyna- 
mic testing improves clinical outcome in patients with 
continually elevated detrusor pressures. In many other 
types of neurogenic dysfunction, whether or not there 
is evidence that clinical outcome is improved, rational 
treatment is impossible without the knowledge that 
invasive urodynamic testing provides. 


5. RECOMMENDATIONS FOR URODYNAMIC 
STUDIES IN INCONTINENCE DUE TO NEURO- 
GENIC LOWER URINARY TRACT DYSFUNC- 
TION 


a) Recommendations for clinical practice: 
The committee recommends that: 


1 Every patient with suspected neurogenic dys- 
function of the lower urinary tract should recei- 
ve comprehensive urodynamic evaluation, to 
establish the state and function of the lower tract 
(Grade of recommendation B/C). 


If possible, videourodynamic testing should be 
employed (Grade of recommendation C). 


Anorectal function should be evaluated at the 
same time as urinary function (see section E on 
faecal incontinence) (Grade of recommendation 


C). 


Urodynamic testing should be done in speciali- 
zed centres by trained and certified personnel 
(Grade of recommendation C). 


b) Recommendations for research: 


1 Comprehensive urodynamic testing should form 
an essential part of the evaluation of new thera- 
pies such as botulinum toxin injection or intra- 
vesical instillation of capsaicin analogs. 


New types of urodynamic study need to be deve- 
loped to delineate more precisely the types of 
neurogenic dysfunction that arise from supraspi- 
nal abnormalities of the lower urinary-tract 
control system, which up to the present have 
been neglected. 


IV PATIENT EVALUATION: 
CHILDREN 


1. INTRODUCTION 


The indications for urodynamic evaluation in chil- 
dren have been set out on neurological, anatomical 
and functional lines, with the types of studies to be 
performed being based on the underlying pathologi- 
cal conditions rather than on the presenting symp- 
toms. The findings, efficacy and reliability of urody- 
namic studies for each of these conditions will be 
discussed. 


Many of the conditions for which urodynamics is 
employed in children involve profound anatomical 
and neurological abnormalities, in which lower uri- 
nary tract dysfunction is variable, complicated, and 
unpredictable. Urodynamics is used to establish as 
clearly as possible the baseline situation, so that (1) 
changes as a result of treatment and/or growth can be 
assessed, and (2) some guidance is obtained in the 
choice of treatment (although urodynamics may not 
necessarily be the deciding factor). If urodynamics 
were not performed, treatment would be instituted in 
a blindfolded manner, without any understanding of 
the pathophysiology of the condition that was to be 
treated. In this situation, it is an ethical imperative 
that all possible information about the patient’s pro- 
blem should be gathered before a treatment approa- 
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ch — frequently irreversible — is decided upon. The 
existence of evidence that performing urodynamics 
improves treatment outcomes is of secondary impor- 
tance, and unlikely ever to be fully obtainable. Here, 
therefore, perhaps more clearly than in any other 
patient group, the aim of urodynamics is to provide 
knowledge and understanding: i.e., knowledge-based 
medicine. 


Of course, it is still important that the tests used 
should be reliable and reproducible in the patient 
population considered, and the evidence for this will 
be discussed. 


2. NEUROGENIC BLADDER DYSFUNCTION 
a) Myelodysplasia 


For the last 20 years initial urodynamic studies very 
early in the neonatal period have been recommended 
for children with myelodysplasia, the basis being 
that they help identify children at risk for subsequent 
urinary tract deterioration or a changing neurological 
picture. [270] Detrusor overactivity on cystometry, 
detrusor underactivity during voiding, dyssynergia 
between the detrusor and sphincter (usually on elec- 
tromyography (EMG) of the striated urethral sphinc- 
ter), detrusor leak point pressure, and residual urine 
measurement are the key elements of a detailed uro- 
dynamic study that need to be measured. [271,272] 


In an exhaustive review of the efficacy and reliabili- 
ty of urodynamic studies in newborns with myelo- 
dysplasia, [273] of 24 studies analyzed, 13 focused 
on EMG activity of the striated urethral sphincter or 
pelvic floor, 7 on bladder compliance and 2 on cys- 
tometric technique. Twenty-one studies were at level 
of evidence 4, 2 were at level 3 and 1 was at level 1. 
Nine of the 24 studies were performed at internatio- 
nal sites and the remainder within the United States. 


The urodynamic patterns of normal detrusor function 
(66%), acontractile detrusor (33%), overactive detru- 
sor function (57%), and detrusor compliance, as well 
as detrusor-sphincter synergia (21%), dyssynergia 
(37%) and sphincter denervation (60%) were similar, 
with little variability across comparable studies. This 
suggests that urodynamic testing is valid and repro- 
ducible in infants and children with spina bifida. 
Bladder capacity was measured in only 1 study of 
506 myelodysplastic children [274] and found to 
conform to the formula: capacity in ml = 24.5 x (age 
in years) + 62. This formula for the increase in blad- 
der size with age is 25% less steep than published 
age-related bladder capacities in neurologically nor- 
mal children [275,276] (e.g. 30 x age + 30). It pro- 


bably reflects a truer picture of the functional blad- 
der capacity for this condition. Whether or not it 
influences treatment regimens and the need for aug- 
mentation cystoplasty has not been addressed; thus, 
the clinical significance of this formula is still a mat- 
ter of conjecture. However, those children who did 
not have detrusor overactivity had a bladder capaci- 
ty similar to normals. Because neurological impair- 
ment affects detrusor elasticity (bladder complian- 
ce), cystometric fill rates also influence measured 
capacity and compliance as noted in 3 studies that 
addressed this issue. [274,277,278] The lower the fill 
rate the greater compliance and the larger the capaci- 
ty. 

Six studies evaluated the relationship between level 
of the neurological lesion (on clinical examination) 
and lower urinary tract function but none could pre- 
dict a specific urodynamic pattern based on the level 
of the lesion. Sacral level lesions can be associated 
with an upper motor neuron lesion just as readily as 
the expected lower motor neuron findings. [279] 
Similar findings have been noted for children with 
thoracic or high lumbar level lesions where the inci- 
dence of sacral sparing is 45%.Pontari, 1995 #237} 


Approximately 90% of children born with spina bifi- 
da will have a normal upper urinary tract at birth. 
Over time many children who have not received 
proactive urological care develop upper and/or lower 
urinary tract deterioration. The deterioration is an 
acquired phenomenon secondary to the development 
or progression of various lower urinary tract hostili- 
ty factors such as neurogenic detrusor overactivity, 
poor bladder compliance, detrusor-sphincter dyssy- 
nergia and/or increased leak point pressures from 
denervation fibrosis. [270-272] Despite the fact that 
only one study was at level 1, all urodynamic studies 
corroborated their reliability by predicting upper uri- 
nary tract deterioration with 90% accuracy. 


Not all authors consider that prophylactic treatment 
is beneficial, but all recommend periodic cystometry 
when new onset hydronephrosis, reflux or inconti- 
nence develops, the latter in children on a continen- 
ce program already (i.e. clean intermittent catheteri- 
zation and/or drug therapy). [280,281] When new 
onset incontinence not related to urinary infection 
nor easily treated by increasing current treatment 
regimens occurs, only | study has shown that repeti- 
tion of cystometry, urethral pressure profilometry, 
and EMG measurements, is helpful in management. 
[282] 


Monitoring the striated urethral sphincter EMG per- 
iodically during the first 3 to 6 years of life and then 
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periodically throughout puberty when (1) inconti- 
nence develops despite strict adherence to bladder 
and bowel continence programs, (2) changes occur 
in leg function, or (3) the child experiences back pain 
or increasing scoliosis, is believed to be the most 
accurate way to detect a change in neurological 
impairment. Four studies noted that a considerable 
number of myelodysplastic children (40% to 61%) 
regardless of their neurological level have progressi- 
ve neurological deficits as they grow up and reach 
puberty. [279,283-285] Two of these studies noted 
changes particularly early in infancy, while a third 
study noted changes throughout childhood. Thus, 
most clinicians agree that myelodysplasia is a dyna- 
mic disease process that changes as the child grows 
and that warrants constant vigilance over the neuro- 
logical picture. Although its efficacy has not been 
proven, it is recommended that a cystometrogram/ 
EMG be repeated 3 months following any neurosur- 
gical intervention to correct a tethered cord, or spinal 
surgery to repair increasing scoliosis, for this pro- 
vides a new baseline for comparison should further 
spinal cord tethering take place after corrective sur- 


gery. 
b) Occult spinal dysraphism 


Several series characterizing the preoperative urody- 
namic evaluation of children with occult spinal dys- 
raphisms have documented abnormalities in striated 
urethral sphincter function (denervation and/or 
detrusor-sphincter dyssynergia) in 20 to 35% of 
babies under 2 years of age with normal neurological 
examinations, thus emphasizing the need for preope- 
rative urodynamic testing in these children. [286- 
289] Four reports in older children revealed a greater 
correlation (70 — 90%) between an abnormal neuro- 
logical examination and the likelihood of finding an 
abnormality on urodynamics. [286,290-292] A few 
studies demonstrated that between 10% and 20% of 
patients experience a loss in function from their sur- 
gery directly (most of whom had abnormal lower uri- 
nary tract function preoperatively), and a variable 
number, usually inversely related to age, have impro- 
ved sacral cord function on postoperative assessment 
3 or more months after surgery. [286,288 ,290-292] 
Two studies, both retrospective, revealed an effica- 
cious response in EMG activity, with stabilization or 
improvement in up to 60%, on postoperative urody- 
namic assessment when the dysraphic state was cor- 
rected before 2 years of age. [286,290] When chil- 
dren were first operated on after 2 years of age, 2 
urodynamic reports documented an additional 25 to 
35% with progressive changes in urethral sphincter 


function with axial growth, very few of whom had a 
detectable change on physical examination. [287, 
290] 


c) Sacral agenesis 


Sacral agenesis, absence of the lowermost vertebral 
bony segments, is a lesion that is often missed in 
infancy because of its subtle clinical manifestations, 
with generally no loss of lower extremity motor and 
sensory function, and the non-progressive nature of 
its pathophysiology. [293,294] Urinary and/or faecal 
incontinence usually manifest themselves at an older 
age when the child fails to toilet train on time. A 
careful physical examination noting flattened but- 
tocks and a short gluteal crease is pathognomonic for 
the diagnosis. In 8 reports that provided enough data, 
urodynamic studies had been 90% accurate in deli- 
neating the neurological deficit, which cannot be 
predicted by the level of absent vertebrae, [289,295- 
301] and in managing the incontinence and/or upper 
urinary tract abnormalities (i.e., hydronephrosis, 
reflux). These studies reveal that between 30 and 
40% of these patients have an upper motor neuron 
type lesion with an overactive detrusor and an intact 
but dyssynergic sphincter, while 25 to 50% have 
signs of a lower motor neuron deficit with acontrac- 
tile detrusor and denervation in the sphincter, and 15 
to 20% have normal lower urinary tract function. 
[293,295,296] It is presumed that the neurological 
deficit associated with this entity is fixed because no 
study showed any progression of the neurological 
disorder with increasing age. 


d) Spinal cord injury 


The rarity and variability of spinal cord injuries in 
children make it difficult to propose any one treat- 
ment program unless the specific type of lower uri- 
nary tract function is known. [302] Even if the indi- 
vidual regains the ability to void spontaneously and 
empty his/her bladder, it is imperative to know the 
detrusor filling and emptying pressures. Even if the 
child is continent on clean intermittent catheteriza- 
tion, it is important to measure detrusor compliance 
in order to determine the potential risk for hydroure- 
teronephrosis and reflux. [303] A poorly compliant 
bladder with or without elevated voiding pressures 
from detrusor-sphincter dyssynergia often leads to 
the development of hydroureteronephrosis and vesi- 
coureteral reflux; when combined with urinary tract 
infection progressive renal failure is often the result. 
[304] Four studies extol the need for urodynamic 
studies once the spinal shock from the initial injury 
wears off, to determine the presence of low filling 
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and voiding pressures and the ability for complete 
emptying, for the reasons cited above. [305-308] 
There are no published studies that deal with speci- 
fic urodynamic findings for various levels of spinal 
vertebral lesions in children — all provide generalities 
but it is possible to glean some information from 
observations in adults. All studies are retrospective 
and use historical controls for comparison. 


A thoracic or cervical level injury may produce an 
upper motor neuron deficit leading to poor com- 
pliance, high voiding pressures and incomplete emp- 
tying over time, secondary to detrusor-sphincter dys- 
synergia. [309-311] In the presence of elevated 
filling and voiding pressures, there is a 30% inciden- 
ce of upper urinary tract deterioration. [266] Balan- 
ced voiding with pressures below 40 cm H20 in the 
absence of detrusor-sphincter dyssynergia ensures a 
stable upper urinary tract. [307] 


A cauda equina injury often leads to a lower motor 
neuron deficit of the striated sphincter that may not 
require any treatment whatsoever because the blad- 
der empties readily at low pressure, but it probably 
necessitates medical and/or surgical therapy to achie- 
ve continence. Urodynamic studies are considered 
invaluable in describing lower urinary tract function 
and in efficaciously managing any dysfunction to 
maintain a healthy upper urinary tract and long-term 
survival with minimal morbidity. [304,308,312] 


e) Cerebral palsy 


Only a few published studies describe the urodyna- 
mic findings in children with cerebral palsy. [313- 
316] The vast majority of the children with cerebral 
palsy tend to toilet train completely, but often at an 
age that is later than expected for normal individuals. 
[313] Any incontinence is usually secondary to 
urgency from detrusor overactivity associated with 
an inability to be toiletted on time. [315] A meta-ana- 
lysis of urodynamic studies performed in children 
with either persistent incontinence despite frequent 
toileting, or urinary tract infection, revealed either 
normal function (15%) or detrusor overactivity 
(73%; 85 of 117 patients);[313-315] very rarely is 
dyssynergia between the detrusor and urethral 
sphincter noted during voiding (5%; 12 of 249 
patients). [279,314,316] Therefore, it has been sug- 
gested but not proven that cystometry and sphincter 
EMG are obligatory only when frequent toileting or 
anticholinergic therapy fails to control incontinent 
episodes, the child develops urinary infection from 
an inability to empty the bladder completely during 
voiding, or ultrasonography reveals hydronephrosis. 


3. IMPERFORATE ANUS 


Imperforate anus is classified as high, intermediate 
or low depending on whether or not the rectum ends 
above, at or below the levator ani muscle. In the past, 
imperforate anus repair for high lesions frequently 
resulted in urinary incontinence due to a pudendal 
nerve injury that often occurs from a perineal 
approach to bringing the rectum down to the anal 
verge. [317] With the advent of the posterior sagittal 
anoplasty this complication has been eliminated as a 
cause for subsequent urinary incontinence, although 
bladder neck incompetence may be a consequence of 
extensive mobilization of the sigmoid colon which 
helps transfer the rectum to its final location. Howe- 
ver, recent reports of spinal MRIs reveal a 35% inci- 
dence of distal spinal cord abnormalities in children 
with an imperforate anus. [318-320] 


The VATER or VACTERL association is a group of 
diverse abnormalities that include Vertebral bony, 
Anal atresia, Cardiac, Tracheo-Esophageal fistula, 
Renal and Limb anomalies. [321] Imperforate anus 
may occur as an isolated lesion or in conjunction 
with this association. Spinal cord pathology occurs 
in 38% of cases producing a picture of upper and/or 
lower motor neuron deficits to the lower urinary 
tract. [300,319,322-324] By combining the inci- 
dences in 3 studies it was found that the presence of 
an abnormal sacrum increases the likelihood of neu- 
rogenic dysfunction to as high as 76% (38 of 50 chil- 
dren). [300,322,323] When the rectum ends above 
the levator ani muscle there is a much greater chan- 
ce of neurogenic bladder dysfunction than when it 
ends below the pelvic floor [322] and the older the 
child is at the time of urodynamic assessment the 
more likely he/she is to have abnormal lower urina- 
ry tract function. [324,325] The reliability and repro- 
ducibility of these findings among the various stu- 
dies analyzed confers an important role on videouro- 
dynamic studies as an integral part of the evaluation 
and management of these children: it has diagnostic 
accuracy; it provides a reason to explore any intras- 
pinal abnormality to improve the child’s chances of 
achieving urinary and faecal continence; and, it is 
useful as a basis for future comparison if incontinen- 
ce should subsequently become a problem in chil- 
dren not undergoing early spinal cord exploration. 


4. ANATOMIC ABNORMALITIES 


The use of urodynamics for evaluating anatomic 
lesions that affect the lower and, consequently, the 
upper urinary tract in children is still somewhat 
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controversial, although many clinicians now feel its 
usefulness is beyond question. 


a) Posterior urethral valves 


Nowhere is the above statement truer than in boys 
with posterior urethral valves. [326-328] Prior to the 
ready availability of urodynamics, persistent upper 
urinary tract dilation was managed with bladder neck 
resection and/or striated urethral sphincter resection. 
By demonstrating the presence of detrusor under- 
and/or overactivity, urodynamic studies have helped 
explain the radiological findings of hydroureterone- 
phrosis that many of the children exhibited over time 
despite adequate valve ablation. These studies chan- 
ged the focus from increased bladder outlet resistan- 
ce to altered bladder function as the aetiology. In the 
only urodynamic report prior to valve ablation detru- 
sor overactivity was seen in 60%, poor compliance 
in 10% and normal function in 30%. [329] In a series 
of urodynamic studies after valve ablation, the type 
of bladder function found correlates with the time 
elapsed from surgery; detrusor overactivity is the 
predominant pattern initially [326] but improvement 
is noted in both overactivity and compliance over 
time. [329-334] Myogenic failure in conjunction 
with increasing capacity and poor emptying are pri- 
marily a later phenomenon, most likely secondary to 
increased urine production and decreased frequency 
of voiding with advancing age. [331] Vesicoureteral 
reflux is most commonly noted in boys with detrusor 
overactivity whereas hydronephrosis is most fre- 
quently seen with a poorly compliant bladder. 
[329,335] The persistence of upper urinary tract 
changes is related to the bladder’s unresponsiveness 
to medical therapy for the detrusor overactivity 
and/or underactivity. Several studies have shown the 
predictability of the development of renal failure 
based on specific detrusor patterns seen on urodyna- 
mic evaluation; persistent poor compliance and myo- 
genic failure with increased residual urine are the 
most likely causes of this progressive deterioration. 
[326,327 330,331,335 336] 


b) Bladder exstrophy 


Once the exstrophied bladder is closed it may be dif- 
ficult to determine how best to manage persistent 
incontinence, upper urinary tract dilation or vesicou- 
reteral reflux, whether to further strengthen bladder 
outlet resistance or whether to perform augmentation 
cystoplasty for a small capacity, poorly compliant 
bladder. In addition, as more children undergo com- 
plete primary repair of the exstrophic bladder in the 
neonatal period the most concrete assessment of 


bladder function is via urodynamics. Only 2 studies 
characterize the change in function following blad- 
der neck reconstruction in patients with persistent 
incontinence; 20% show detrusor overactivity preo- 
peratively versus 37% postoperatively, and com- 
pliance worsens in up to 50% after surgery. [337- 
339] No studies are extant that have correlated 
incontinence with bladder capacity, compliance, 
instability and leak point pressure. 


c) Ectopic ureterocele 


Urodynamic studies in babies with an ectopic urete- 
rocele have shown that bladder function may be alte- 
red in many as half the affected patients; 2 reports 
revealed that between 55 and 70% had a larger than 
normal capacity bladder for age with high complian- 
ce, and poor bladder emptying due to detrusor unde- 
ractivity. [340,341] In another multicentre analysis 
of 616 children with a variety of ureterocele types, 
investigators found only a 6% incidence of bladder 
dysfunction (all in children with an ectopic uretero- 
cele) consisting of primarily detrusor overactivity; 
less than 1% had poor bladder emptying whereas the 
remainder had stable bladders (normal bladder func- 
tion) and complete emptying. [342] Urinary inconti- 
nence and/or infection following surgical incision or 
excision of a ureterocele is likely to be secondary to 
the obstructive effects of the ureterocele directly on 
the bladder outlet and not to any surgical complica- 
tion. [340-342] Additional preoperative urodynamic 
assessments are warranted to further characterize and 
define the cause of this abnormality. 


d) Vesicoureteral reflux 


Recent evidence has confirmed that vesicoureteral 
reflux may be a secondary phenomenon resulting 
from detrusor overactivity and not a primary anato- 
mic abnormality at the ureterovesical junction. [343- 
348] There is growing evidence that an overactive 
detrusor may lead to reflux in a marginally compe- 
tent ureterovesical junction mechanism. 
[323,349,350] This overactivity may be a natural 
phenomenon in the infant bladder, especially males 
(due to the presence of high voiding pressures), 
[351-355] and/or a learned dysfunction in older chil- 
dren who try to withhold voiding throughout the day. 
[346] Several investigators have shown that detrusor 
overactivity tends to resolve with increasing age. 
[349,353,356] Despite this finding, there is ample 
evidence in 4 studies to show that treating the ove- 
ractivity and/or voiding dysfunction with anticholi- 
nergic agents leads to a faster rate of resolution of the 
reflux (63 - 92% within 1 year) [357-359] than it 
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might when the child is treated with antibiotics alone 
to prevent recurrent infection (25 - 54%). [360] 


In this setting, history-taking about voiding habits, 
[361] and urodynamics with cystometry and uro- 
flowmetry to confirm the abnormal bladder and pos- 
sibly sphincter function, become paramount to just 
treating the child with antibiotics and getting yearly 
voiding or nuclear cystograms. Urodynamic studies 
have confirmed the presence of detrusor overactivity 
and/or high voiding pressures in at least half the 
babies studied with high grades of reflux, whereas 
only 38% had totally normal function. [351,355 ,362- 
364] Upper urinary tract damage is more apt to occur 
in children with abnormal bladder function as repor- 
ted in 3 retrospective reviews. [356,358,364] Many 
clinicians treating patients with reflux advocate uro- 
dynamics to assess the lower urinary tract in children 
with high grade reflux, especially those who have 
incontinence, renal damage, or who are about to 
undergo antireflux surgery. [358 365] 


e) Urethral stricture 


Urethral stricture disease in boys is rare, usually ari- 
sing from a previously unsuspected straddle injury. 
Uroflowmetry can accurately predict the presence of 
a urethral stricture in 88% of affected males. [366] 
Because recurrence of a stricture is often both fre- 
quent and insidious, periodic urinary flow rates, ana- 
lyzing the maximal flow rate in relation to volume 
voided, may alert the clinician to early signs of renar- 
rowing but efficacy of periodic flow rates has not 
been corroborated. [367] 


5. FUNCTIONAL DISORDERS OF THE LOWER 
URINARY TRACT 


When assessing functional disorders involving the 
lower urinary tract in children, one must take into 
account the dynamics of the maturing nervous sys- 
tem, learned habits of elimination for bladder and 
bowel function and social influences that might 
modulate the child’s behavior. [368,369] 


a) Diurnal incontinence 


Urodynamics has a limited place in diurnal (day and 
night) incontinence. This condition is not considered 
worrisome before age 5 or 6. Then, most children 
without an unsuspected anatomic or neurological 
lesion should be dry. [370] If they are not, a thorough 
physical examination and careful questioning about 
when the incontinence occurs is usually adequate to 
help to define and treat the problem. When a girl is 
continuously wet during both the day and the night 


without ever having had a dry period, radiological 
investigation (renal ultrasound or computerized 
tomography) to detect an ectopic ureter is mandato- 
ry, but not urodynamics. In girls who wet only after 
voiding, vaginal trapping of urine, with subsequent 
postmicturition leakage on standing, is the most like- 
ly cause. Urge incontinence is often due to unreco- 
gnized urinary infection in girls and/or to an overac- 
tive detrusor in either sex. Urinary infection is very 
common in girls; it can lead to low compliance, and 
to detrusor overactivity or large swings in urethral 
pressure. It is often caused, as well as aggravated by 
dysfunctional elimination “syndromes”. [371,372] 
Treating these elimination disorders with behavioral 
modification, biofeedback training, drug therapy or 
intermittent catheterization (CIC) [373] and/or anti- 
biotics to prevent further urinary infection is neces- 
sary before considering urodynamics. [374] Uro- 
flowmetry with a post-void residual urine determina- 
tion and cystometry are indicated if the incontinence 
persists despite medical therapy. In one study of girls 
with recurrent infection without reflux two distinct 
patterns of dysfunction emerged in 80% of those stu- 
died, either an overactive detrusor with a normal uri- 
nary flow pattern and complete emptying, or a nor- 
mal detrusor with an intermittent flow pattern and 
incomplete emptying. [375] 


In boys with persistent day and night-time inconti- 
nence, voiding cystourethrography is warranted to 
determine the presence of posterior urethral valves or 
other forms of bladder outlet obstruction that may be 
contributing to the detrusor overactivity. [376] Fae- 
cal incontinence in the absence of any anatomical or 
neurological deficit often affects lower urinary tract 
function and contributes to urinary incontinence in a 
number of ways. Constipation and faecal impaction 
have been shown to cause detrusor overactivity and 
a reduced functional bladder capacity. [377] Unders- 
tanding and eliminating this possible aetiology can 
normalize lower urinary tract function without the 
need for urodynamics. [371] Persistent daytime and 
night-time incontinence in the absence of urinary 
infection and a normal bladder and bowel emptying 
regimen warrants cystometry, pressure-flow studies 
and a urinary flow rate. A meta-analysis of 460 chil- 
dren with daytime incontinence evaluated with uro- 
dynamic studies during the last 20 years reveals 
detrusor overactivity in 57% (261 of 460), dysfunc- 
tional voiding (failure to relax the sphincter mecha- 
nism) in 22% (34 of 152) and normal findings in 
only 14% (64 of 460). [351,378-382] These findings 
are not gender-specific but are age-dependent, with 
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most children outgrowing the abnormal findings by 
puberty. [379] Presumably normal children without 
day or night-time wetting do not have a pronounced 
degree of detrusor overactivity or dyssynergia but 
the evidence for this is lacking due to the paucity of 
studies in normal children. 


Urodynamic testing has clearly improved our 
understanding of the aetiology of diurnal incontinen- 
ce but no study has shown that urodynamic characte- 
rization of any abnormality has improved the effi- 
ciency of treatment for these children. 


b) Enuresis (nocturnal) 


Night-time wetting (enuresis) is a condition that is 
common in children aged 5 years but which 
improves with time, so that less than 15% of puber- 
tal boys and 5% of pubertal girls continue to be 
affected. [368-370,383] Multiple causes for the per- 
sistent wetting, ranging from genetic factors, to 
maturational delays, to sleep disturbances, to social 
causes, to attention deficit disorders, to bladder and 
urethral dysfunction, to excess fluid intake, to abnor- 
mal vasopressin secretion and/or to constipation, 
have been implicated. [371 ,384-390] 


Although in various cultures there may be social and 
familial pressures to resolve the condition before 
puberty, in western societies it is generally not neces- 
sary to conduct urodynamics until adolescence, to 
determine why the wetting has not abated. Urodyna- 
mic testing in 615 enuretic children with and without 
daytime symptoms has identified detrusor overacti- 
vity in 61%. [391-395] When the children are divi- 
ded into those with day and night-time incontinence 
(polysymptomatic) versus those with just nocturnal 
wetting (monosymptomatic), the incidence of detru- 
sor overactivity decreases from 64% to 35% in the 
latter group. [393,394] In another prospective study 
comparing enuretics to age-matched nonenuretic 
controls, bladder capacity at night (enuretic capacity) 
was significantly less in those who wet versus those 
who did not. [396] 


Although the authors did not speculate on aetiology 
they felt that enuretics were less able to hold their 
urination than nonenuretics. Management should be 
directed at improving the child’s ability to withhold 
urination. Treating the polysymptomatic child using 
antimuscarinic agents can be very effective (as high 
as 77% cure) with low recidivism rates when based 
on the findings of urodynamic testing. [386,390 ,397- 
401] 


6. TECHNICAL CONCERNS: RELIABILITY AND 
REPRODUCIBILITY OF TESTS 


A reduced rate of filling, e.g. 10% of the expected 
bladder volume per minute, has been recommended 
in children to accurately determine detrusor com- 
pliance and functional bladder volume. [402] Some 
investigators advocate that infants should be asses- 
sed with much lower rates of filling or with natural 
filling cystometry. [403,404] Several studies do 
show lower detrusor pressures under natural filling 
versus even slow filling rates during cystometry. 
[277,278,405] Even though the practicality of time 
management plays a role in a busy urodynamic labo- 
ratory, it is essential to perform urodynamic testing 
in a way that reveals what one considers clinically 
important. One study in particular [277,278,405] 
demonstrated lower intravesical pressure when it 
was measured initially along with the volume of 
urine at the time of catheterization to empty the blad- 
der and then compared to the pressure at the same 
volume during the subsequent cystometrogram. 
Except for determining bladder volumes at specific 
pressures, [278] no study has shown that these diffe- 
rences are crucial in the management of children 
with lower urinary tract dysfunction. One study loo- 
ked at the effect of the temperature of the instillate 
(259 versus 37.50 C) on measured detrusor pressures 
and found no significant differences in compliance. 
[111] 


The smallest dual-channel urethral catheter available 
should be used in children for the same reasons as 
specified for adults, although the measuring lumen 
must be large enough to measure pressures in a tech- 
nically adequate manner. Although urethral catheters 
of moderate size do not always obstruct the urethra, 
[406,407] or produce higher than normal voiding 
pressures measured with suprapubic tubes, it is pru- 
dent to employ the smallest caliber catheters that are 
practical when doing a cystometrogram that mea- 
sures filling as well as voiding pressures. For very 
young infants it may be better to insert a suprapubic 
catheter placed under anaesthesia the day before the 
test to make the subsequent investigations more 
accurate [408,409] but this has not been assessed 
with any precision. Most children can undergo uro- 
dynamic studies without pre-medication; only the 
most agitated may require some degree of sedation. 
Even then, children should not be so heavily sedated 
that they cannot void around the catheter. However, 
there are no studies that show a difference in bladder 
filling pressure (whether related to compliance or to 
detrusor contractions) in awake versus anaesthetized 
children. 
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7. RECOMMENDATIONS FOR URODYNAMIC 
STUDIES IN CHILDREN 


a) Recommendations for clinical practice: 
The committee recommends that: 


1 Children with neurological or anatomical abnor- 
malities affecting the urinary tract should be 
investigated with comprehensive urodynamics 
(Grade of recommendation C) 


Children with such neurological or anatomical 
abnormalities should have an evaluation of ano- 
rectal function as well (see section E on faecal 
incontinence) (Grade of recommendation C) 


Children without overt neurological disease, but 
with abnormalities of lower urinary-tract func- 
tion that are believed to be the result of learned 
behavior, should receive a trial of conservative 
(behavioral) therapy before full urodynamic 
investigation (Grade of recommendation C). 


If conservative therapy fails and if invasive the- 
rapy is being considered then they should recei- 
ve comprehensive urodynamic investigation in a 
urodynamic laboratory specializing in pediatric 
testing with appropriately trained personnel 
(Grade of recommendation C). 

If imaging is desired, initial investigation should 
be by ultrasound. If it is abnormal videourody- 
namics may be considered (Grade of recommen- 
dation C). 

b) Recommendations for research: 

1 Establishment of normative values and reprodu- 
cibility of urodynamic data is required both in 
normal children and in well-defined groups of 
pediatric patients. 

Integrated approaches to the management of 
anorectal and urinary dysfunction should be 
explored. 


V PATIENT EVALUATION: 
FRAIL ELDERLY 


1. INTRODUCTION 


Elderly patients should not be considered differently 
from younger subjects simply because of their chro- 
nological age. Lower urinary tract symptoms, espe- 
cially storage symptoms, showed age-related altera- 
tions in the two sexes in the absence of any overt 
underlying disease, and bladder function in both 
sexes may be subject to a gender-independent aging 


process. [410] Urodynamic findings in the elderly 
tend to demonstrate an overactive detrusor, 
[411,412] and a reduction in bladder capacity, urina- 
ry flow rate and detrusor contractility. [413] Because 
of these changes the utility of urodynamics has to be 
judged against a different background in the elderly. 


Firstly, the invasive nature of conventional urodyna- 
mics becomes a more important factor in the old-old 
or frail elderly, who may be more vulnerable to any 
insult than younger people. For example, one study 
[414] showed that there was a significant association 
between age and the presence of asymptomatic bac- 
teriuria before cystometry and between this bacteriu- 
ria and urgency (without detrusor overactivity) on 
cystometry. These results do not however support a 
policy of universal screening for bacteriuria before 
urodynamic investigation. Asymptomatic bacteriuria 
did not influence the urodynamic outcome except in 
patients with urgency (without detrusor overactivi- 
ty); and the authors recommended that screening and 
treatment be considered individually in older women 
who are being investigated for storage symptoms. 
About 20% of this group of patients developed UTI 
(mostly asymptomatic) after the urodynamic investi- 
gation. This information should be included in the 
counselling before urodynamic investigation and 
should be incorporated into the patient information 
leaflet as part of good clinical practice. Unfortunate- 
ly, there are few adequately powered studies (and 
none that we are aware of in this patient group) of the 
efficacy of antibacterial prophylaxis. 


Secondly, given the multifactorial nature of inconti- 
nence in the elderly, [66] and the fact that there may 
be easily reversible causes or contributory factors, 
conservative therapies are indicated initially. [415] 
Urodynamic examination is reserved for patients in 
whom conservative management has failed or has 
proved inadequate, who desire further attempts to 
correct or manage the incontinence, and who there- 
fore need a detailed and objective diagnosis. 


The place of urodynamics in the elderly with incon- 
tinence is therefore quite limited even in principle 
and, given that the number of studies seeking to esta- 
blish its clinical utility is even smaller than in youn- 
ger adults, there is very little objective evidence for 
or against clinical urodynamics in this population 


group. 
On the other hand, because of the changes in func- 
tion that occur with age not only in the lower urina- 


ry tract, but in the neural system that controls it (or 
fails to control it), and also in other organ systems 
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that may have an impact on urological problems, 
research urodynamics is essential to establish what 
these changes are, how they are related to other 
aging-associated changes, and how they may be 
reversed, so that there is a chance of developing new, 
more suitable therapies. Therefore, in academic 
centres at least, many geriatric patients should be 
examined so as to generate a steady stream of high- 
quality clinical urodynamic research, addressing 
mechanisms of disease and deterioration in all the 
main geriatric patient groups (including ‘normal 
aging’), and in the less common patient groups as 
well. 


2. WHAT IS USUALLY EVALUATED 


Among the old-old, incontinence is the paramount 
troublesome symptom in both men and women, with 
a steeply rising incidence after age 80. [78] The type 
of incontinence appears to be predominantly urge. 
[83,412] Stress incontinence is relatively uncommon 
in men of any age (except post radical prostatecto- 
my) and it seems to become gradually less common 
in women after the age of about 50, [78] for reasons 
that are incompletely understood. One recent paper 
based on a retrospective review of referred patients 
finds that the decrease in incontinence after age 50 is 
due to a decrease in the prevalence of detrusor ove- 
ractivity. [416] This surprising result is presumably a 
reflection of age-related referral patterns in that prac- 
tice. 


a) Urge incontinence 


Urge incontinence is usually the result of detrusor 
overactivity. (It is believed that occasionally it may 
be due to involuntary relaxation of the urethral 
sphincter mechanism, without a measurable detrusor 
contraction. [4]) Thus one possible reason to perform 
urodynamics might be to identify detrusor overacti- 
vity. The relevant test would be filling cystometry. 
There are reasons to question whether this is the best 
approach: 


In straightforward urge incontinence in the elderly, 
detrusor overactivity is highly probable, and it is not 
necessary to perform urodynamics to prove this 
before trying pharmacological or behavioral therapy. 
This is one of the reasons for the limited clinical role 
of urodynamics referred to above. 


Because detrusor overactivity is only one contributor 
to urge incontinence, [10,66] not all individuals with 
detrusor overactivity are incontinent. In fact, detru- 
sor overactivity is believed to be quite common in 
healthy older people who are apparently free of blad- 


der symptoms of any kind. Thus it is important to 
look not just for detrusor overactivity, but for actual 
leakage caused by detrusor contraction - detrusor 
overactivity incontinence. 


Because only the more difficult or intractable cases 
are investigated with urodynamics, it is important to 
look for other coexisting LUT dysfunction, beyond 
simple detrusor overactivity. 


Among the elderly, the most common type of detru- 
sor overactivity is the ‘terminal’ pattern (Figure 8, 
Section B.II.3), in which a single involuntary detru- 
sor contraction occurs at the end of filling and leads 
directly to leakage (incontinence). [72] Quite fre- 
quently there is reduced bladder sensation also, so 
that the subject does not feel any sensation of blad- 
der filling or the need to void until the contraction is 
about to take place, [70] and thus has very little war- 
ning of impending leakage. These characteristics are 
believed to have a neurological (cerebral) origin. 
[70,72] 


In elderly people, urge incontinence frequently 
coexists with incomplete bladder emptying. Among 
men who have not had prostate surgery, urethral obs- 
truction is a possible contributor to incomplete emp- 
tying. If there is no obstruction, and particularly in 
women in whom obstruction is rare, incomplete 
emptying is a sign of impaired bladder contractility. 
The urodynamic abnormality underlying urge incon- 
tinence with incomplete emptying (assuming no obs- 
truction) has been named DHIC (detrusor hyperacti- 
vity with impaired contractile function). [417] Its 
significance is that the standard pharmacological 
treatment of urge incontinence — with antimuscari- 
nics — may worsen bladder emptying and possibly 
cause urinary tract infection or even make the incon- 
tinence worse. 


Thus the principal urodynamic tests that are done 
are: 


1. Free uroflowmetry: 


a. may be useful as a screening test for obstruction or 


diminished detrusor contractility 


° A slow, prolonged or intermittent flow curve 
may indicate either urethral obstruction or dimini- 
shed detrusor contractility; pressure-flow studies 
are required to distinguish between them 


. Measurement of post-void residual urine: 


. to check whether anticholinergic (antimuscarinic) 
therapy is contraindicated because of a large resi- 
dual 
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b. to help identify DHIC 


Observation of consistently elevated post-void resi- 
dual thus has therapeutic consequences and so, 
among urodynamic investigations, measurement of 
post-void residual urine is important. If it is small, 
significant infravesical obstruction or detrusor unde- 
ractivity or acontractility is less likely, and a small 
dose of anticholinergic medication may be tried. If a 
large amount of residual urine is found then inconti- 
nence associated with chronic overdistension or 
infection may be suspected, and intermittent cathete- 
rization may be indicated. The measurement is inclu- 
ded in the Resident Assessment Protocol (mandated 
for nursing homes by the US Congress) along with 
the stress test. [418] 


3. Filling cystometry: 


a. to demonstrate or rule out detrusor overactivity or 
— more importantly — detrusor overactivity incon- 


tinence 


. to identify the pattern of detrusor overactivity — 
terminal or phasic 


c. to identify reduced or normal bladder sensation 


Cystometry is sometimes said to be an essential part 
of the diagnostic evaluation, both in defining under- 
lying pathophysiology and directing treatment. [69] 
However, none of these aims (a.-c. above) have par- 
ticular therapeutic importance except in difficult 
cases where initial therapy has failed and it is uncer- 
tain what the underlying problem is. 


4. Pressure-flow studies of voiding: 


a. to identify or rule out prostatic obstruction (in 
men) 


b. to identify or rule out impaired contractility (redu- 
ced detrusor contraction strength) 


° Simple cystometry 


It is sometimes recommended that urodynamics in 
the elderly should be done by “simple cystometry” if 
cystometry is indicated and no equipment or referral 
is available. [419] The procedure needs only an open 
syringe attached to a single-lumen catheter, sterile 
water or saline and a tape measure. Fluid is infused 
by gravity at a pressure head of 15-20 cm H20. Blad- 


der capacity, sensation of filling and presence of a 
detrusor contraction or overactivity can be semi- 
quantified. Pressure is measured by observing the 
height of the column of water. These simple mea- 
sures can be carried out at the bedside and may be 
useful for disabled patients. [420-425] Simple cysto- 


metry, as compared with multichannel cystometry, 
has a specificity of 75-79% and a sensitivity of 75- 
88% for the observation of detrusor overactivity. 
[420,421] The accuracy can be improved by combi- 
ning it with even simpler tests [421,422] such as a 
stress test to exclude stress incontinence. [426] 


However the clinical significance of these findings is 
limited. Detrusor overactivity is found in up to 50% 
of symptom-free elderly (and so it is not pathogno- 
monic), while detrusor overactivity incontinence is 
the most likely finding in incontinent frail elderly in 
any case. [83,412,417] Thus the test is performed 
only to rule out detrusor overactivity in a small sub- 
set of patients. 


Furthermore, most of the studies recommending 
simple cystometry were conducted before the high 
prevalence of detrusor hyperactivity with impaired 
contractility (DHIC) was recognized. [412] This dys- 
function is the most common abnormality observed 
in the frail elderly population with incontinence. 
[412,417] A total of 185 patients who had persistent 
LUTS after TURP were enrolled in one study, and 
the results revealed that a normal videourodynamic 
tracing was found in 9%, pure detrusor overactivity 
in 10%, low detrusor contractility in 19%, DHIC in 
14%, poor relaxation of the urethral sphincter in 
19%, and bladder outlet obstruction in 28%. [232] 
DHIC is easily misdiagnosed as a stable detrusor on 
simple cystometry, [426] because single-channel 
cystometry is less sensitive for detecting low-pressu- 
re detrusor contractions than multichannel recording. 
If a detrusor contraction coincides with a cough, the 
leakage may be regarded as the sign of a positive 
stress test. 


By design, simple cystometry can at best recognize 
only detrusor overactivity, or detrusor overactivity 
incontinence if actual leakage is recorded. There is 
no possibility of studying voiding dynamics. Fur- 
thermore, the checks on measurement quality that 
are part of conventional urodynamics are not avai- 
lable. Hence, because recognition of detrusor ove- 
ractivity by itself has little therapeutic importance, 
and urodynamics in the elderly is reserved for diffi- 
cult or intractable cases, it is more reasonable in such 
cases to conduct a full urodynamic examination of 
both filling and voiding phases, in which quality 
control can be maintained to eliminate artifacts, and 
the more relevant aspects of lower urinary tract beha- 
vior can be assessed, such as obstruction and reduced 
detrusor contractility. 


If there is already a urethral or suprapubic catheter in 
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place, it is possible and may be worthwhile to 
conduct simple cystometry and measurement of 
post-void residual urine without recatheterisation. 


b) Stress incontinence 


Among older men, stress incontinence is almost enti- 
rely confined to post radical prostatectomy patients 
(see section D.II, Patient evaluation: Men). Among 
elderly women, pure stress incontinence seems to be 
rare. Urodynamic testing usually follows the 
methods used in younger women. Frequently, it is 
difficult to perform an adequate examination becau- 
se the patient is not able to produce a strong enough 
cough or Valsalva manoeuvre to cause leakage 
during testing, and cannot easily be examined in the 
upright position, which is the most likely posture to 
produce incontinence. On the other hand, it may be 
just such factors that make stress incontinence 
uncommon in this population in the first place. 


A weak urethral sphincter (intrinsic sphincter defi- 
ciency, ISD) is a contributory factor to stress incon- 
tinence. There is some evidence that a weak sphinc- 
ter or inadequate sphincter control may contribute to 
the severity of urge incontinence as well. [66,69] 
Methods of assessing the sphincter include measure- 
ment of Valsalva leak point pressure (difficult for the 
reasons stated above) and urethral pressure measure- 
ments. Unfortunately, urethral pressures diminish 
with age, whether or not there is stress incontinence, 
and are not diagnostic. 


3. EVIDENCE FOR REPRODUCIBILITY AND 
RELIABILITY OF URODYNAMIC TESTS IN THE 
GERIATRIC OR FRAIL ELDERLY POPULATION 


There is little published evidence about reproducibi- 
lity and reliability in this patient population. Two 
groups have recently examined specific aspects of 
geriatric urodynamics which have some bearing on 
this topic. There is a little older evidence on the 
reproducibility of some parameters. 


a) Filling cystometry 


One group [427] sought urodynamic changes asso- 
ciated with behavioral and drug treatment of urge 
incontinence in 105 ambulatory, nondemented, com- 
munity-dwelling women, of mean age 67 years 
(range 55-91). They especially sought changes 
which might mediate the positive effects of treatment 
on the frequency of incontinence. Positive evidence 
that urodynamic results are related to treatment out- 
comes would tend to confirm the reliability and rele- 
vance of urodynamic measurements. 


This was a randomized, double-blinded, placebo- 
controlled, clinical trial of subjects who were strati- 
fied according to type of incontinence (urge only vs 
mixed urge and stress) and severity of incontinence 
(frequency of accidents as documented in a bladder 
diary). Participants received 8 weeks of biofeedback- 
assisted behavioral training, or drug treatment with 
individually-titrated oxybutynin chloride, or placebo 
control. Two-channel cystometry was performed to 
determine threshold volumes for first desire to void, 
strong desire to void, bladder capacity, and the volu- 
me at which detrusor overactivity or leakage occur- 
red. These measurements were made both before 
randomization and after completion of treatment. 
Two-week bladder diaries were used to document 
episodes of incontinence and voiding frequency 
before and after treatment. 


Treatment significantly improved incontinence: 
behavioral training resulted in a mean 82% reduction 
in frequency of accidents, oxybutynin resulted in a 
mean 78% reduction, and the control group had a 
mean 52% reduction (P =0.002). Treatment also 
changed urodynamic variables significantly: bladder 
capacity increased by 69 ml in the oxybutynin group 
(P <0.001) and by 17 ml in the behavior group; it 
decreased by 6 ml in the control group. Volume at 
strong desire to void increased by 70 ml in the oxy- 
butynin group (P <0.001), 40 ml in the behavior 
group (P <0.05), and 8 ml in the control group. Volu- 
me at first desire to void increased by 44 ml in the 
oxybutynin group (P <0.001), 19 ml in the behavior 
group, and 9 ml in the control group. There was 
some reduction in the frequency of detrusor overac- 
tivity in all 3 groups, but the differences were not 
significant. 


Although oxybutynin and behavioral treatment were 
both effective, and although oxybutynin increased 
cystometric bladder volume at strong desire to void 
and bladder capacity, the authors were unable to 
demonstrate that the improvement in incontinence 
was related to the urodynamic changes observed — 
that is, that the changes mediated the improvement. 
One possible explanation for this negative result is 
that the urodynamic parameters measured show 
considerable variability, as in other patient groups 
(see sections C.I and C.II). 


b) Post-void residual urine 


Residual urine is believed to depend on the presence 
of bladder outlet obstruction (in men) as well as on 
detrusor underactivity (i.e. impaired contractility). 
[428] Thus, in a man, the presence of substantial 
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residual urine (> 100 ml) in the absence of severe 
bladder outlet obstruction suggests that the increased 
residual urine is mainly due to a reduction in detru- 
sor contractility, with bladder outlet obstruction 
making only a minor contribution. There may be an 
age-dependent decrease in contractility in both 
sexes. 


Residual urine varies in a given individual for no 
known cause: recorded values wax and wane over 
time [62]. Significant daily variations have been 
observed in elderly patients of both sexes, with lar- 
ger residuals (up to 40% greater) being measured in 
the early morning. Similar changes have been des- 
cribed in patients with bladder outlet obstruction or 
detrusor underactivity [13,124]. No clear predictor 
of deterioration of residual urine volume or of com- 
plete urinary retention has been identified. 


c) Pressure-flow studies 


Another group [200] compared consistency, reprodu- 
cibility, and responsiveness of various methods of 
estimating detrusor contraction strength from pressu- 
re-flow studies. They retrospectively analyzed uro- 
dynamic data on 84 females 53 years old or older, 
with urge incontinence, who received either a titrated 
dose of antimuscarinic medication or placebo in a 
controlled trial. Data were gathered before and at the 
end of treatment. Three different variations of the 
stop test were compared. In a stop test, flow is pre- 
vented and the isovolumetric detrusor pressure attai- 
ned is taken to be a measure of detrusor contraction 
strength. Flow may be stopped by a voluntary 
contraction of the urethral sphincter midway through 
voiding (voluntary stop test: often impossible in 
stress incontinent women); by blockage of the outlet 
by a balloon midway through voiding (mechanical 
stop test); or by attempted voiding against an outlet 
that is already blocked by a balloon (continuous 
occlusion). 


The voluntary stop test yielded isovolumetric detru- 
sor pressure values inconsistent with the other 2 tests 
(a mean and SD of 31 + 16 cm H20 as opposed to 47 
+ 26 and 49 + 24 cm H20). The mechanical and 
continuous occlusion tests gave very similar results 
that were highly correlated with one another (r = 
0.87). Measurements pre- and post-treatment in the 
20 women who received a placebo showed that the 
continuous occlusion test had the highest reproduci- 
bility (r = 0.9, p <0.01), followed by the mechanical 
(r= 0.7, p = 0.01) and voluntary (r = 0.7, p <0.01) 
stop tests. Treatment with oxybutynin decreased iso- 
volumetric detrusor pressure by up to 6 cm H2O, but 


the decrease was statistically significant only for the 
continuous occlusion test. 


The authors concluded that to assess detrusor 
contraction strength in elderly females with urge 
incontinence either a mechanical stop test or a conti- 
nuous occlusion test is acceptable but the continuous 
occlusion test has better reliability and more sensiti- 
vely detects slight drug-induced changes. 


This work demonstrates that some urodynamic mea- 
surements in a geriatric population are quite repro- 
ducible, reliable, and responsive to the effects of 
treatment. This means that they may be useful for 
research, but are not necessarily clinically relevant. 
For example, there is no evidence that a weak detru- 
sor contraction strength predicts poorer response to 
treatment with anticholinergic medication or surgery. 


4. EVIDENCE THAT PERFORMING URODYNAMIC 
TESTING IMPROVES CLINICAL OUTCOMES IN 
THE GERIATRIC POPULATION 


Few relevant studies have been published in this 
population. One recent publication [429] assessed 
the results of tension-free vaginal tape (TVT) for the 
treatment of stress urinary incontinence in 76 conse- 
cutive women more than 70 years old (median age 
76 years). 31% (24/76) of the patients had overacti- 
ve bladder symptoms and 4 (3%) had proven detru- 
sor overactivity controlled by anticholinergic thera- 
py. All patients had preoperative multichannel uro- 
dynamic evaluation. At a mean follow up of 25 
months, 67% of the patients were cured. Preoperati- 
ve urgency symptoms were cured in 46% of the 
group. Among the failures, 14 (18%) had urge incon- 
tinence, while “de novo” urgency without inconti- 
nence was noted in 21%. 


Thus, this paper provides no clear evidence that pre- 
operative urodynamics was able to predict the outco- 
me of a popular stress incontinence procedure in 
older women. It does show that post-operative diffi- 
culties may be due to urgency and urge incontinence, 
which however could not be predicted from the tests 
performed preoperatively. 


To summarize, there is no clear evidence that urody- 
namic testing improves clinical outcomes in the 
geriatric population (Level of evidence 3). 


5. THE PRACTICAL INDICATIONS FOR URODYNA- 
MIC STUDIES AND WHICH TESTS ARE NEEDED 
a) Post-void residual urine 


Based on the above, there is general agreement that 
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post-void residual urine measurement is indicated 
before treatment of incontinence either with anticho- 
linergic medication or by stress incontinence surge- 
ry. A consistently large residual urine certainly is a 
reason for caution and careful monitoring of bladder 
emptying, and may be a relative contraindication to 
such treatment. 


b) Uroflowmetry 


Uroflowmetry is a simple and noninvasive test. A 
normal uroflow without much residual urine proba- 
bly rules out significant urethral obstruction or 
impaired contractility, but this finding is unusual in 
the elderly. Conversely, a poor uroflow is common in 
the elderly irrespective of sex, and although it cannot 
distinguish between obstruction and poor contractili- 
ty, in either case there is a relative contraindication to 
anticholinergic therapy. Consequently, uroflowmetry 
(with residual urine measurement) may be a useful 
screening tool prior to instituting therapy. 


c) Pressure-flow studies 


A frequently asked referral question, in an older man 
who is incontinent, has an enlarged prostate, and is 
cognitively impaired or has a disease such as Parkin- 
son’s disease or multiple system atrophy, is whether 
the incontinence is due to prostatic obstruction or to 
cerebral changes. If the former condition is present, 
then prostate surgery might be considered. As outli- 
ned above, prostatic obstruction is not usually the 
“cause” of urge incontinence, which is typically mul- 
tifactorial. However, there is weak evidence to sug- 
gest that, if the obstruction is urodynamically severe, 
then surgery may improve the incontinence. [430] 


If obstruction is equivocal or absent, then there is 
little point in performing surgery in an attempt to 
eliminate it. After screening with uroflowmetry and 
residual urine measurement, pressure-flow studies 
may be indicated in older men in whom obstruction 
cannot be ruled out and surgery is at least contem- 
plated. See also discussion of Parkinson’s disease 
below. 


6. THE URODYNAMIC PARAMETERS IMPOR- 
TANT IN VARIOUS GERIATRIC CONDITIONS 


Recent papers have examined the urodynamics of 
Parkinson’s disease and related diseases. It is impor- 
tant to know the characteristic urodynamic features 
of these diseases, because a frequently asked clinical 
question is whether lower urinary tract dysfunction 
observed in an elderly male patient is due to such a 
disease or to BPE/BPO. Similar questions may 
sometimes arise in women. 


e Parkinson’s Disease 


One group [175] found that men with presumed obs- 
truction-related lower urinary-tract symptoms were 
less likely to have urge incontinence (detrusor ove- 
ractivity incontinence) on urodynamics than men or 
women with Parkinson’s disease. Detrusor overacti- 
vity owing to Parkinson’s disease occurred at smal- 
ler bladder volumes than that in obstruction-related 
detrusor overactivity, although this finding was more 
pronounced in women than in men. The duration and 
severity of Parkinson’s disease were not related to 
the nature or severity of urodynamic abnormalities. 


Another group [254] found that the majority of 
patients with Parkinson’s disease (72%) or multiple 
system atrophy (100%) had symptoms of urinary 
tract dysfunction. Neurogenic detrusor overactivity 
was more common in Parkinson’s disease (81% vs 
56% in multiple system atrophy). Detrusor-external 
sphincter dyssynergia was seen only in multiple sys- 
tem atrophy (in 47%). Urethral obstruction (AG 
number or BOOI > 40) was more common in Par- 
kinson’s disease than in multiple system atrophy. A 
weak detrusor (impaired contractility) was less com- 
mon in Parkinson’s disease (66% of women and 40% 
of men) than in multiple system atrophy (71% of 
women and 63% of men). Postvoid residual urine 
volume > 100 ml was not observed in patients with 
Parkinson’s disease but was present in 47% of 
patients with multiple system atrophy. 


Thus urinary tract dysfunction was prominent in both 
diseases but patients with Parkinson’s disease had 
less severe dysfunction: primarily detrusor overacti- 
vity starting at small volumes and urethral obstruc- 
tion. (Unfortunately these findings may make it dif- 
ficult to distinguish from dysfunction associated 
with benign prostatic obstruction). However, a post- 
void residual urine volume > 100 ml, detrusor-stria- 
ted sphincter dyssynergia, or an open bladder neck at 
the start of bladder filling are suggestive of multiple 
system atrophy. 


7. RECOMMENDATIONS 


a) Recommendations for clinical practice 


1 Post-void residual urine measurement by a 
noninvasive method is recommended before 
institution of pharmacological or surgical 
treatment of incontinence. It should be repea- 
ted to monitor the effect of such treatment 
(Grade of recommendation C). 
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2 Uroflowmetry may be used to screen for voi- 


ding abnormalities prior to such treatment 
(Grade of recommendation C). 


Filling cystometry alone has limited value in 
this patient population. “Simple cystometry” is 
not recommended unless a urethral or suprapu- 
bic catheter is already present for management 
and must be interpreted with care (Grade of 
recommendation C). 


Comprehensive urodynamics including, at a 
minimum, filling cystometry and pressure-flow 
study of voiding, is recommended in difficult 
and intractable cases that have not responded to 
behavioral or pharmacological therapy, and in 
whom further therapy is desired; and in compli- 
cated cases or cases with complicated comorbi- 
dity, where treatment is desired but the nature 
and aetiology of the urinary tract problems are 
unclear (Grade of recommendation C). 


If stress incontinence is suspected, extra tests of 
urethral function and/or pelvic floor mobility 
may be useful, although stress incontinence is 
not only less common than in younger patients 
but may be difficult to prove or rule out in this 
population (Grade of recommendation C). 


The committee recommends that comprehensi- 
ve urodynamic testing be performed in specia- 
lized centres with a special interest in inconti- 
nence, by trained and certified staff who routi- 
nely perform urodynamic testing of any 
patients referred with suspected lower urinary 
tract dysfunction (Grade of recommendation 
C). To maintain adequate urodynamic expertise 
in this difficult-to-examine patient population, 
to provide a background of ‘regular’ patients 
against whom specific patients can be judged, it 
is essential that such centres examine substan- 
tial numbers of frail elderly patients (Grade of 
recommendation C). 


b) Recommendations for research 


1 


Study of biological mechanisms of continence 
and incontinence in the frail elderly, especially 
those related to supraspinal control or lack the- 
reof. 


Development and testing of treatments specific 
to the frail elderly. 

Establishment of the reproducibility and reliabi- 
lity of urodynamic measurements in the frail 
elderly. 


E. DYNAMIC TESTING FOR 
FAECAL INCONTINENCE 


I. INTRODUCTION 


In contrast to testing for urinary incontinence, “dyna- 
mic” testing for faecal incontinence is not yet well 
defined. The causes of faecal incontinence fall into 
two broad interactive categories: factors that are 
associated with the nature of stool and the frequency 
of bowel movements; and anatomical or functional 
disturbances of the anorectal area. The stool features 
commonly associated with incontinence are loose 
and frequent bowel movements, that is, diarrhoea. 
However severe constipation and packing of the rec- 
tum with stool can lead to “overflow incontinence”. 
The local anorectal mechanisms that maintain conti- 
nence include the specialized anatomy and innerva- 
tion of the region, the sensory-motor function of the 
rectum, and the resting, voluntary and reflex function 
of the musculature (both smooth and striated) of the 
anal sphincter apparatus. [431] Other factors such as 
cognitive ability, mobility, and drugs can impact the 
anorectal continence mechanisms and/or the 
patient’s ability to defaecate normally. Testing of the 
anorectal continence mechanisms has included many 
approaches directed at different anatomical and phy- 
siological sensory-motor aspects, and functional 
behaviours. [431-433] 


Although urodynamics can be considered the study 
of (lower) urinary tract function and dysfunction by 
any relevant method, it has developed primarily into 
assessment of pressure, volume and flow, electro- 
myogram activity and responses of the urethral 
sphincter, and bladder sensation. These measure- 
ments are made in relation to dynamic activities such 
as bladder filling, micturition, and contraction of the 
urethral sphincter and pelvic floor musculature. It is 
reasonable at this stage to approach dynamic testing 
for faecal incontinence in the same way. That is, to 
assess those tests that measure pressure, volume 
and/or flow, electromyogram activity and responses 
of the external anal sphincter, and rectal sensation — 
these in relation to dynamic activities such as rectal 
distension and contraction, defaecation, and contrac- 
tion of the anal sphincter and pelvic floor musculatu- 
re. Perhaps a term such as “faecodynamics” will 
arise. 
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Anorectal testing techniques are directed primarily at 
four aspects of function and dysfunction: 1) the ana- 
tomical integrity and function of the anal sphinc- 
ter(s); 2) the sensory-motor activity of the rectum; 3) 
puborectalis and pelvic floor muscle function; and 4) 
integrity and function of external innervation from 
the periphery to the brain. [431-433] In the context 
of faecal incontinence, there are few large scale stu- 
dies that validate anorectal tests against other tech- 
niques, or properly controlled treatment trials with 
placebo components, adequate control populations, 
and careful outcome assessment. In particular, there 
is little experience with or information about the 
external sphincter innervation and its functional 
behaviour during defaecation and rectal activation. 
Therefore, this review documents some of the rele- 
vant information available about testing modalities 
that address the dynamic aspects of faecal inconti- 
nence, with attention to their reproducibility and 
reliability, and the active physiological mechanisms 
they monitor. Further assessment of the literature and 
future research is required to fully understand the 
practical use of these tests in the investigation and 
management of different clinical conditions causing 
faecal incontinence. A major confounding factor in 
their use is the knowledge that up to 80% of patients 
with faecal incontinence have more than one contri- 
buting pathogenesis. 


IL. WHAT IS USUALLY INVESTIGATED? 


The testing modalities that will be discussed are ano- 
rectal manometry and rectal pressure-volume rela- 
tionships, pudendal nerve terminal latency, external 
anal sphincter electromyography, rectal sensory- 
motor and sensory activity, anal-sphincter electro- 
myography, and dynamic imaging of the anorectal 
area. 


1. ANORECTAL MANOMETRY 


A recent AGA (American Gastroenterological Asso- 
ciation) technical review of anorectal testing tech- 
niques has noted that in patients with faecal inconti- 
nence, anorectal manometry can be useful in two 
main ways: to define functional weakness of one or 
both sphincter muscles; and to perform and predict 
responses to biofeedback training. [431] Both of 
these aspects relate to dynamic activity. These 
conclusions are based on clinical experience and 
uncontrolled studies. Alone or in combination with 
other tests of anorectal function, manometry has 
been assessed for its ability to characterize different 


features that may contribute to faecal incontinence 
and/or aid in its management. These aspects include: 
localization of structural damage to the sphincters by 
vector manometry;[434-437] assessment of rectal 
sensation; [438-441] assessment of rectal compliance 
and irritability;[438,439] demonstration of sponta- 
neous relaxations of the sphincters and their relation- 
ships to rectal events;[439,440] and assessment of 
electromechanical dissociation. [442] However, 
there is little or no well-documented evidence of the 
clinical value of the information provided about 
these aspects by anorectal manometry, over and 
above a good history and physical examination, and 
beyond other more sensitive and specific tests. This 
lack of evidence reveals the need for adequate 
research and proper evaluation of these and other 
aspects of anorectal dysfunction. 


a) Sphincter pressures 


Seemingly satisfactory measurements of anal canal 
pressures and anal sphincter responses can be obtai- 
ned with open-tipped or side-opening water-perfused 
catheters, catheter-mounted solid-state microtrans- 
ducers, or air- or water-filled balloons of various 
sizes and configurations. As with urethral pressure 
measurements, however, catheter-mounted micro- 
transducers do not measure pressure but record a dif- 
ferent property of the anal canal (see section B.I on 
stress urinary incontinence). Early studies indicated 
that the recorded pressure was a measure of sphinc- 
ter strength. [443] Normal anal canal pressures vary 
according to gender, age and technique employed. 
[431] In general, pressures are higher in males and in 
younger persons but there is a considerable overlap 
of recorded values. Males have longer anal canals 
than do females, albeit with considerable overlap. 
Sphincter pressures decrease with age, especially 
after age 50-55, the decrease being most marked in 
females. [431] 


There have been studies of whether simple physical 
rectal examination at rest and/or during voluntary 
contraction of the anal sphincter can assess sphincter 
integrity and activity just as well as manometry. In a 
study of 66 patients, digital assessment was signifi- 
cantly correlated (r=0.56, p<0.001) with anal canal 
resting pressure, and with maximum squeeze pressu- 
re (r=0.72 , p<0.001), although in individual patients 
the digital assessment was often inaccurate. [444] 
Similar observations were made in two studies of 
280 patients [445] and 191 patients. [446] In another 
study of 64 patients, the agreement between digital 
assessment and resting anal canal pressure was found 
to be only moderate (contingency coefficient 0.41) 
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and the agreement between digital exam and squee- 
ze pressure was only slightly better (contingency 
coefficient 0.52). [447] These correlations with 
objective measurements are too low to support the 
use of digital examination alone in the assessment of 
anal sphincter function. 


A number of studies have examined the reproducibi- 
lity of anorectal manometry. Rogers and colleagues 
[448] evaluated 16 patients on 2 occasions 20 days 
apart, and found that the average difference between 
studies was 10 cm H20 (95% confidence interval, 
-25 to 4.7 cm H20) for resting pressure, and 9 cm 
H20 (95% CI, -32 to 14 cm H20) for squeeze pres- 
sure. In a study of only 14 subjects, Hallan and col- 
leagues [444] found that independent resting pressu- 
re measurements were well correlated (r=0.77, 
p<0.001), and independent squeeze pressure measu- 
rements also were correlated (r=0.66, p<0.01). Ano- 
ther study in 11 subjects demonstrated that indivi- 
dual variation of resting pressures measured on two 
separate days was less than 12%. [449] Read et al, 
[450] in a study of 27 subjects, reported that maxi- 
mum pressures measured on two separate days were 
significantly correlated (r=0.78 and r=0.88 for basal 
and squeeze pressures respectively). In a more recent 
study of 19 subjects assessed on two separate days, 
Bharucha et al reported that resting pressures, maxi- 
mum (r=0.8) and average (r=0.73), and squeeze pres- 
sures, maximum (r=0.75) and average (r=0.9), were 
significantly correlated between the separate days. 
Values measured on initial and subsequent study 
days did not differ significantly. [451] Although it is 
difficult to draw conclusions about reproducibility 
from correlation coefficients, it appears from these 
figures that anorectal functional measurements may 
be more reproducible than their urinary counterparts. 


b) Resting sphincter pressure 


Resting pressures reflect the tonic activities of both 
the internal and external anal sphincters, the internal 
anal sphincter accounting for up to 75-85% of the 
measured pressure. Incontinence of liquid stool is 
reported to be associated primarily with low internal 
anal sphincter pressures; patients incontinent of both 
liquid and solid stool have abnormally low squeeze 
pressures (external anal sphincter) in addition. [452] 
In patients with faecal incontinence, resting anal- 
sphincter pressure is decreased but the sensitivity of 
this decrease is poor in discriminating between 
incontinent and continent patients, as reported in 
older [449,450 ,453,454] as well as more recent stu- 
dies. [455] In one study of 143 incontinent subjects, 
39% of females and 44% of males had both resting 


sphincter pressures and maximum squeeze pressures 
within the normal range. [449] A more recent study 


taking into account the gsth percentile reported that 
in 45 incontinent patients, 23% and 27% had normal 
resting anal-sphincter pressure and maximum squee- 
ze pressures respectively. [456] 


The concept that the internal anal sphincter just acts 
as a fine-tuning mechanism and provides control of 
flatus and liquids has been challenged. [457] It may 
have a more significant role in continence. This alter- 
native view is that low resting pressures (poor inter- 
nal anal sphincter function) are associated with pas- 
sive incontinence of solid, liquid or gas throughout 
the day. [458] Low squeeze pressures (poor external 
anal sphincter function) are associated with leakage 
of solid, liquid or gas at times when the normal conti- 
nence mechanism is challenged. For example, when 
the sampling reflex allows faeces into the anal canal 
and there is a desire to defaecate, a normal person 
will contract the external anal sphincter (if defaeca- 
tion is inappropriate) and this will aid propulsion of 
stool back into the rectum. If external anal sphincter 
function is compromised, ability to contract it is 
impaired; once the desire to defaecate is felt, there is 
limited ability to defer it and it may be impossible to 
get to the toilet in time. [459] 


It is usual to take the maximum (or average) resting 
pressure along the anal canal as a measure of internal 
sphincter function. Some measure these parameters 
relative to atmospheric pressure and some measure it 
relative to the rectal pressure. There is no consensus 
about which is more valuable. There is no consisten- 
cy in the terms used for these parameters: maximum 
resting pressure and maximum basal pressure are 
commonly used, but neither defines what is being 
measured. 


c) Maximum squeeze pressure 


A decrease in maximum squeeze pressure has the 
greatest sensitivity and specificity for identifying 
faecal incontinence, the efficiency of this measure- 
ment depending on the cutoff pressure considered as 
normal and the sex of the patient. [439,460] Felt- 
Bersma et al [461] studied 178 patients who were 
faecally incontinent by history, and 80 normal 
controls. Maximum squeeze pressure had the grea- 
test sensitivity and specificity; at a cut-off of less 
than 60 mm Hg in females, sensitivity was 60% and 
specificity was 78%. At a cut-off of 120 mm Hg in 
males, sensitivity was 67% and specificity was 67%. 
Sun et al [439] compared anorectal physiological 
tests in 302 faecally incontinent subjects and 65 heal- 
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thy controls. Taking the mean minus 2 standard 
deviations for controls as the cutoff, the sensitivity 
for maximum squeeze pressure was 92% and speci- 
ficity was 97%. 


It is usual to quantify external anal sphincter function 
by the maximum pressure achieved in the anal canal 
on voluntary contraction. Some measure this relative 
to atmospheric pressure, some relative to rectal pres- 
sure, some relative to the resting pressure at the same 
point, and some relative to the maximum resting 
pressure (even if this is found at a different point 
along the anal canal). There is no consensus on 
which of these is the most valuable and none on ter- 
minology. Maximal or maximum squeeze pressure, 
maximal voluntary squeeze and maximum voluntary 
contraction pressure are all commonly used terms, 
but do not define what is measured. Presumably 
maximum squeeze pressure should refer to the incre- 
mental increase relative to resting pressure, while 
maximum contraction pressure should refer to the 
total pressure generated, relative either to rectal or to 
atmospheric pressure. However, these terms require 
standardisation. 


The maximum duration of squeeze (e.g. > 5mm Hg 
in lower anal canal) is about 2 minutes; this is often 
decreased in patients with incontinence. [462] The 
rate of decrease in pressure can also be greater in 
incontinent patients. [463] However, the value of 
these measurements in distinguishing such patients 
from normal subjects is unknown and requires study. 
In incontinent patients with diarrhoea, the duration 
was not different from controls. [450] 


In 1998, Marcello et al [464] studied fatigue of the 
external anal sphincter by manometry and proposed 
a fatigue rate index based on a 40 second squeeze. 
They showed that the index was lower in subjects 
with faecal incontinence than in controls and that it 
was highly correlated with the degree of incontinen- 
ce. In 2004, Telford et al [463] modified the index by 
reducing the time of the squeeze to the more practi- 
cal value of 20 seconds. They showed that the index 
was lower in subjects with faecal incontinence than 
in controls even though there was no significant dif- 
ference in resting pressure or squeeze pressure. The 
study of fatiguability demands continued investiga- 
tion. 


d) Vector manometry 


This approach assesses the “pressure” profile as 
measured in a number of radial directions along the 
length of the anal sphincter. It is recorded both at rest 
and with voluntary contraction, and is used to locali- 


ze any area of anatomical sphincter damage. [434- 
437,465] A few studies of small numbers of inconti- 
nent patients have compared its effectiveness with 
more objective measures of sphincter damage such 
as ultrasound, electromyography or MRI. If 8 radial- 
ly oriented recording tips are used the test can pro- 
bably detect major damage, especially of the external 
anal sphincter, but it is not as accurate as intra-anal 
or intravaginal ultrasound. [435-437,466] or MRI 
[467,468] If 4 recording tips are used, the test is use- 
less. [434] The reproducibility of vector-manometric 
studies has not been reported, nor are there adequate 
studies to properly assess sensitivity and specificity. 
Furthermore, there are technical objections to such 
studies. They do not measure sphincter pressure, but 
directionally dependent forces that vary unpredicta- 
bly with the stiffness and position of the catheter 
(section B.I on stress urinary incontinence). 


e Transient internal sphincter relaxations 


Transient spontaneous relaxations of the internal 
anal sphincter occur and are considered part of the 
sampling mechanism whereby proximal anal senso- 
ry receptors can distinguish the nature of rectal 
contents. [469] Patients with faecal incontinence can 
exhibit an increase in spontaneous episodes of inter- 
nal sphincter relaxation which are not associated 
with compensatory increases in external sphincter 
activity. These episodes last about 45 seconds and in 
the incontinent patient are more frequently associa- 
ted with increases in rectal pressure. [439,440] These 
relaxations have not been adequately evaluated for 
distinguishing incontinent patients and their diverse 
aetiologies. For example, they have been reported as 
increased [470] or decreased [471] in diabetic 
patients with faecal incontinence. Furthermore, their 
contribution to incontinence can be viewed from two 
perspectives: if increased in frequency they may lead 
to incontinence through excessive relaxation of the 
anal sphincter, [440] while if decreased they may 
lead to incontinence through defective anorectal 
sampling. [469] 

e) Anorectal pressure gradient 

The gradient (difference) in pressure between rectum 
and resting anal-sphincter pressure and maximum 
squeeze pressure has been assessed in patients with 


faecal incontinence, and found not to discriminate 
these patients from control subjects. [472] 


J) Rectoanal reflexes 


Normally, the internal anal sphincter relaxes in res- 
ponse to rectal distension and during attempted 
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defaecation. During assessment, this recto-anal inhi- 
bitory reflex may be elicited by distending a rectal 
balloon with different volumes of air or water. The 
resting pressure within the anal canal is monitored 
and, if the reflex is present, a drop in resting pressu- 
re is seen. [473-475] During a defaecation 
manoeuvre the external anal sphincter should also 
relax. This can be assessed by simultaneous EMG 
recording of external anal sphincter activity during 
attempted defaecation, to establish that decreased 
pressures are indeed associated with inhibition of 
external anal sphincter activity. Absence of the rec- 
toanal inhibitory reflex is suggestive of Hirschs- 
prung’s disease, for which it is the first line screening 
test, or Chaga’s disease. However, absence of rectoa- 
nal reflex when the resting anal pressure is low may 
be an artifact, because relaxation is hard to detect if 
the pressure is already low. 


g) Internal anal sphincter relaxation 


In addition to increased spontaneous transient 
relaxations, incontinent patients have low thresholds 
for relaxation induced by inflation of a rectal balloon 
and show post-squeeze or post-strain relaxations. 
The latter are not usually seen in normal controls. 
[440] When sphincter pressures are very low, the bal- 
loon-induced relaxation may be absent, indicating 
markedly impaired internal anal sphincter function. 
[476] These findings require further study to identify 
their value. 


h) External anal sphincter contraction 


Rectal balloon distension also induces a transient 
external anal sphincter contraction that precedes the 
internal anal sphincter relaxation. [477,478] These 
contractions, which are considered to be protective, 
are reported to be decreased in faecal incontinence. 
[479] These findings require further study to identify 
their value. 


i) Ambulatory anorectal manometry 


A number of studies have used micro-transducers or 
multilumen perfused sleeve catheters, with or 
without EMG recording of the external anal sphinc- 
ter, to monitor anorectal motor activity over time. 
[480-482] Although transient spontaneous anal 
sphincter relaxation has been seen in patients with 
pruritis ani, [483] the technology has not been 
applied to patients with faecal incontinence. 


J) Clinical application 


In addition to discriminating faecally incontinent 
patients from controls, anorectal manometry is used 


in combination with other techniques to a) attempt to 
identify some of the dynamic features of the internal 
anal sphincter and external anal sphincter associated 
with the incontinence of various aetiologies, and b) 
monitor the effectiveness of any prescribed treat- 
ment. It may help to distinguish and classify the 
various types of anal incontinence, just as it does for 
urinary incontinence. 


As noted above, the measurement of pressures at 
rest, with voluntary contraction and in response to 
rectal distension, can to some extent differentiate 
faecally incontinent patients from controls, assess 
regions of sphincter damage, and partially separate 
internal anal sphincter from external anal sphincter 
function. However, it should not be surprising that 
anal canal pressures are not perfectly correlated with 
continence. There is a wide range of normal pres- 
sures, and there are other factors associated with fae- 
cal incontinence even in the absence of decreased 
anal canal pressures. The relationship between these 
other factors and anal canal pressures requires future 
study in various clinical conditions causing faecal 
incontinence. 


In certain conditions causing incontinence, there is 
some consistency in manometric findings. Obstetric 
injury is associated primarily with external anal 
sphincter damage and reduced maximum sphincter 
pressure, but the pressure abnormality may not rela- 
te well to the presence or severity of incontinence, 
and additional abnormality such as decreased rectal 
sensation is often present. [484-487] In diabetes, 
similar findings are consistently noted, [470, 
471,474] while in addition spontaneous transient 
internal anal sphincter relaxations are reported as 
being either increased or decreased. In other condi- 
tions such as rectal prolapse, a sphincter pressure 
abnormality is often found, but its relationship to 
incontinence has not been determined. [488,489] A 
similar lack of adequate study is also seen in the des- 
cending perineum syndrome, [490] Parkinson’s 
disease, [491] and central and peripheral nerve inju- 
ry. [492-494] 


Anorectal manometry has been one of many tech- 
niques used to monitor the effect of numerous medi- 
cal, surgical and radiation therapies. [495-513] 
However, the direct relationships of the manometric 
findings to faecal incontinence and the mechanisms 
of incontinence are not established in these reports. 
Research directed to this end is urgently required. 


Anal manometry is a tool universally used by gastro- 
intestinal physiologists to quantify closure of the 
anal canal. These measurements appear to have good 
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inter-operator reproducibility. [514] However, the 
many variations in devices, technique and terminolo- 
gy limit their universal usefulness and make it diffi- 
cult or impossible to compare or combine results bet- 
ween centres. Even units of pressure vary from 
centre to centre. Some use mm Hg, some cm HoO. A 
working party in 1989 [515] recommended the use of 
kPa but this attempt at standardisation failed. Stan- 
dardisation of terms and units is necessary to unders- 
tand the place of anal manometry. It would facilitate 
communication and help any accreditation process. 
When some standardisation has been achieved it will 
be possible to begin to determine which measure- 
ments are most useful and perhaps establish Good 
Anal Manometry Practices, similar to the Good Uro- 
dynamic Practices recommended by the Internatio- 
nal Continence Society. [33] 


2. PUDENDAL NERVE TERMINAL MOTOR 
LATENCY 


The external anal sphincter is innervated by the 
pudendal nerve, arising from the S2-S4 spinal cord 
region. Terminal latency is measured using a glove- 
like device with electrodes to stimulate the nerve 
intrarectally at the ischial spine and to record the res- 
ponse at the external sphincter. Prolonged latencies 
seen in patients with idiopathic faecal incontinence 
[516] demonstrate that a neuropathic process may be 
involved. 


In the clinical setting, latency measurement has been 
found by some [517] but not others [518] to be a use- 
ful prognostic indicator for certain anorectal proce- 
dures. The diversity of opinion may be partly due to 
the operator-dependence of the measurement. Even 
the upper limit of normal (2.2 — 2.6 ms) is debated. 
[519,520] To obtain reliable results it is essential to 
deliver a supramaximal stimulus in the correct loca- 
tion, but even if this is done the measurement is inhe- 
rently insensitive to small amounts of nerve damage 
and at best distinguishes the clearly normal from the 
obviously abnormal. Moreover, prolonged latency 
does not necessarily mean that there is abnormal 
squeeze pressure or abnormal muscle function. [521] 
There is a clear need to develop more sensitive and 
specific tests of muscle and nerve in the lower gas- 
tro-intestinal tract that are patient-acceptable and 
more useful in the research or the clinical setting. 


3. EXTERNAL ANAL SPHINCTER ELECTROMYO- 
GRAPHY (EMG) 


From the dynamic point of view, electromyography 
is performed to determine whether the external anal 


sphincter contracts or relaxes (i.e. it is a kinesiologi- 
cal EMG). Electromyography can be performed 
using a needle electrode, [522] [523] a fine wire elec- 
trode, [442] a surface electrode on the perianal skin, 
[524] an anal plug, or an assembly of multiple surfa- 
ce EMG electrodes placed in the anal canal. 
[525,526] 


Surface EMG has been used for biofeedback training 
[527,528] and in the evaluation of anal sphincter 
function. The firing pattern of the motor unit poten- 
tials is reduced in incontinent patients in conjunction 
with the lower resting anal-sphincter pressure and 
maximum squeeze pressure. [524] The quantitative 
aspect of this EMG information relative to sphincter 
integrity and function has not been assessed, and it is 
unlikely that obtaining this data will supplant the 
easy and well-established use of manometry. As 
noted above, simultaneous recording of the external 
anal sphincter activity with EMG helps to ensure that 
decreased pressures are associated with inhibition of 
external anal sphincter activity. The multichannel 
surface EMG can also serve to identify the pattern of 
innervation and/or denervation of the external anal 
sphincter in patients with faecal incontinence. [529] 
The role for this information is still not clear and fur- 
ther testing is required to elucidate it. 


To identify areas of both internal anal sphincter and 
external anal sphincter injury, mapping of the exter- 
nal anal sphincter by needle EMG has been supplan- 
ted by ultrasound and MRI imaging and will not be 
discussed. However, needle EMG is useful for asses- 
sing the severity, progression and mechanism of neu- 
ral injury. [530] EMG of the smooth muscle internal 
anal sphincter has been performed, [442,531,532] 
but its clinical value has not been assessed. 


4. RECTAL SENSORY-MOTOR AND SENSORY 
ACTIVITY 


From the dynamic point of view the rectum is of 
major importance in the maintenance of continence 
and the production of faecal incontinence. As noted 
above, sensory-motor reflexes regulating external 
anal sphincter and internal anal sphincter function 
and anal sampling are present and active, and can be 
monitored by anorectal manometry. Two other inter- 
related aspects of rectal function are also important: 
a) the cognitive sensations such as the desire to have 
a bowel movement that motivate voluntary actions 
such as external anal sphincter contraction or defae- 
cation; and b) the sensory-motor activities that regu- 
late contractile activity of the rectum. These two 
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aspects are inter-related because muscle activity 
regulating rectal wall tone and contractions also 
impacts on the mechanisms for cognitive sensation. 
This discussion will deal primarily with the sensory- 
motor aspects. 


Measurement of the motor activity of the rectum and 
its sensory-motor relationships is generally perfor- 
med with two main techniques: simple catheter 
manometry as in the anal canal; or rectal balloons. In 
the case of catheter manometry, the rectum can be 
challenged with infusion of a substance such as 
water while the rectal pressure is measured. With a 
balloon, the volume-pressure relationship of the rec- 
tum can be assessed also. 


a) Irritability of the rectum 


Irritability of the rectum that is associated with an 
early and vigorous rectal contraction and the sensa- 
tion of urgency has been considered a factor contri- 
buting to faecal incontinence. The threshold volume 
of distension or fluid for induction of a motor res- 
ponse has been used to assess this irritability in 
conditions such as irritable bowel syndrome and 
inflammatory bowel disease. [533-537] Another 
approach has been to infuse saline [450] or a sub- 
stance with stool-like consistency such as porridge 
[538] into the rectum, and then monitor the time (and 
volume) of first leak, and the total volume leaked. 
This latter testing will not only be subject to the rec- 
tal motor response, but also the anal sphincters’ abi- 
lity to resist stress. The clinical value of these assess- 
ments is unknown, although the responses may rela- 
te to the sensory thresholds and/or to rectal com- 
pliance. 


b) Rectal tone and compliance 


Increased rectal tone and decreased rectal complian- 
ce, that is a “tight rectum”, can be perceived as 
contributing to incontinence in a number of ways, 
such as reducing the reservoir capacity of the rectum 
and/or serving to accentuate the rectal motor respon- 
se to sensory stimulation such as distension. Neither 
of these mechanisms has been carefully assessed or 
applied in detail to the dynamic motor aspects of fae- 
cal incontinence resulting from various aetiologies. 
More attention has been directed to the relationship 
of these mechanisms to cognitive sensation, [455, 
461, 539,540] especially in patients with irritable 
bowel syndrome (IBS) where faecal incontinence is 
common. [541,542] 


For measurement of rectal tone and compliance, the 
rectum can be distended using an isometric or an iso- 


tonic (isobaric) technique. With the isometric tech- 
nique, the inflation occurs at a fixed flow rate and the 
pressure is measured at specified volumes or times. 
However, there is no agreement as to where on the 
curve to select endpoints. Moreover, the balloon is 
blind, and it is uncertain when it engages the rectal 
wall or how far it extends up the lumen. Conse- 
quently the results are variable and difficult to com- 
pare. With isobaric distensions, a constant pressure is 
maintained by altering the volume in the organ in 
response to rectal tonic or phasic contraction, and to 
changes associated with the resistance to flow of the 
balloon catheter. The volume is measured and related 
to the pressure maintained in the system. 


Regardless of which technique is used, the rectum is 
a dynamic organ and its physical and reflex res- 
ponses, as well as its fundamental physiological 
principles and physical properties, must be conside- 
red. [543,544] Constant-rate infusion while measu- 
ring pressure with the isometric technique, and conti- 
nuous ramp or ramp-step increases in pressure while 
measuring volume with the isobaric technique, both 
produce an s-shaped curve. Such a curve has a sound 
physiological basis. For example, inflation at a 
constant rate of filling results in an initial rapid rise 
in pressure, followed by a slower rise, before another 
more rapid rise ensues, [545] while a steadily increa- 
sing distension pressure results initially in little 
increase in volume, followed by a rapid increase in 
volume, which then slows down again. 
[544,546,547] These findings are attributed to an ini- 
tial resistance to distension due to resting tone (less 
compliant), followed by a decrease in tone due to 
receptive reflex-mediated relaxation (more com- 
pliant), and finally increased resistance to stretch as 
further lengthening of the rectal wall is limited by 
less compliant passive elastic components. It has 
been suggested that compliance should only be mea- 
sured after conditioning stimuli have been applied to 
stabilize the reflex accommodation. 
[447,463 544,548] However, this approach may 
effectively remove important physiological compo- 
nents normally contributing to compliance. [543] 
Furthermore, the relationship of compliance to sen- 
sation may be subject to a similar distortion since the 
sensory receptors responsible for symptom reporting 
appear to be behave as if in series with the contracti- 
le elements. Finally, the calculation and expression 
of compliance as either “dynamic” or “static” intro- 
duces other methodological differences. [543] Inde- 
pendent of the aetiology of the faecal incontinence, 
the methodology used and whether or not conditio- 
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ning stimuli have been introduced can also contribu- 
te to the variability of the findings that have been 
reported. 


In general, rectal compliance in patients with faecal 
incontinence has been reported as decreased in many 
conditions. [461,470,472,489 494,496,539] Howe- 
ver one study reports normal compliance. [455] 
Since the mechanisms resulting in decreased com- 
pliance will vary depending on the clinical disorder, 
further research is necessary to establish the role of 
compliance and its changes in faecal incontinence. 


It is common to use a simple balloon distension tech- 
nique (without manometry) to measure the threshold 
(volume) for sensation, sensation of desire to defeca- 
te, and maximum tolerated capacity. However, this 
technique has not been validated. 


5. IMAGING OF THE ANORECTAL AREA 


From the dynamic point of view, primarily two ima- 
ging techniques are employed, defaecography and 
magnetic resonance imaging (MRI). Neither is nor- 
mally combined with simultaneous pressure measu- 
rement. Endoanal ultrasonography is used primarily 
to identify damage to the anal sphincters, and is 
especially useful for the internal anal sphincter, 
while MRI may be superior for the external anal 
sphincter, including assessment of muscle atrophy. 
[549-552] Endoanal ultrasound can be carried out at 
the same time and by the same personnel as anorec- 
tal manometry. MRI is an important research tool but 
is only used in selected cases in the clinical setting. 


Defaecography is an X-ray study of the anal canal 
and rectum. It involved inserting a thick barium 
paste into the rectum, usually until the patient has 
some desire to defecate. Images are taken (and recor- 
ded on videotape) at rest, on voluntary contraction of 
the sphincters, on straining without defaecation, and 
on evacuation. This procedure can identify various 
anatomical features such as rectal prolapse, perineal 
descent, rectocoele, enterocoele, inappropriate 
contraction of the anal sphincters and/or puborecta- 
lis, and abnormal anorectal angle. It is mainly used in 
cases of difficulty with defaecation (which may para- 
doxically coexist with incontinence). However, there 
is no evidence that the information obtained in this 
way is as good as or better than a clinical examina- 
tion or other imaging techniques, nor that it is of 
significant value in patients with faecal incontinence 
uncomplicated by prolapse or difficulty with defae- 
cation. [431,432,553 554] 


Dynamic MRI imaging has also been used to assess 


the pelvic floor musculature in real time and during 
procedures such as straining and defaecation. This 
technique can be performed using a phased-array 
coil placed around the pelvis. [555] The procedure 
can assess dynamic aspects such as contraction and 
relaxation of pelvic floor musculature, pelvic organ 
prolapse, and pelvic floor descent. [556-558] Howe- 
ver, this procedure is still evolving, the optimal tech- 
nique is still not established, and its use and value in 
faecal incontinence are still to be assessed by further 
research. [553,554] 


6. OTHER DYNAMIC TESTING TECHNIQUES 


One other technique, that of measuring the force and 
travel of the levator ani musculature, has been pro- 
posed and reported on for patients with faecal incon- 
tinence. [443,456] This test appears to have a good 
correlation with the severity of incontinence, as well 
as being a predictor of response to biofeedback the- 
rapy. [456] Further research is necessary to establish 
its value. 


HI CONCLUSIONS: FAECAL 
INCONTINENCE 


1. RECOMMENDATIONS FOR CLINICAL 
PRACTICE 


Anorectal manometry is an optional test that may 
be used in difficult-to-evaluate cases of faecal 
(anal) incontinence. 


2. RECOMMENDATIONS FOR RESEARCH 


1 Establishment of normal values for parameters 
obtained by anorectal testing 


2 Determination of the reliability, reproducibility 
and association with symptoms of anorectal 
testing parameters, using appropriate statistical 
methods 


3 Determination of the prognostic value of ano- 
rectal testing parameters. 


657 


F. CONCLUSION 


I. GENERAL 


1. KNOWLEDGE-BASED MEDICINE 


In this chapter we have argued that: 


a 


Urodynamics (and by extension, dynamic testing 
for faecal problems) is the only way of obtaining 
quantitative knowledge of function and dysfunc- 
tion in the field of incontinence 


Any intervention for incontinence that is based 
on knowledge of the (dys)function to be treated 
must rely on urodynamic assessment 


Whenever pathophysiology is uncertain or unpre- 
dictable, and especially if irreversible treatment is 
necessary or contemplated, it is an ethical requi- 
rement to gather as much quantitative knowledge 
of the dysfunction as possible in order to make a 
rational treatment choice 


In such situations, the aim of urodynamic evalua- 
tion is to identify all factors contributing to the 
dysfunction, expected or unexpected; therefore 
the evaluation must be comprehensive 


In most patient groups, for example children or 
patients with neurogenic incontinence, the patho- 
physiology is unpredictable and comprehensive 
urodynamic evaluation is essential in order to 
practice knowledge-based medicine (see recom- 
mendations below) 


There are a few well-defined, uncomplicated 
patient groups in whom treatment without urody- 
namics may be justified. Women with uncompli- 
cated stress incontinence, confirmed by history 
and physical examination (stress test) and 
without voiding difficulties, are an example. 
Complicated or unclear cases however require 
urodynamics 


Within such well-defined patient groups, the 
principles of evidence-based medicine can be 
applied. There is limited current evidence (and 
randomized trials to increase the evidence base 
are required), but such information as there is 
may suggest that quantitative knowledge of the 
dysfunction does not greatly affect treatment 
choice or outcome 


h Reasons why treatment within these patient 
groups can be carried out without attempting to 
obtain such knowledge by urodynamics include: 


Non-specific, non-quantitative therapies that 
apply equally well or poorly in all circumstances 
(due to lack of understanding of aetiology and 
pathophysiology) 


Poor choice of urodynamic variables (resulting 
from a lack of understanding of biological 
mechanisms) 


Poorly carried out urodynamics 


i Reasons why the attempt to obtain knowledge 
may confuse rather than enlighten the practitioner 
include: 


Intrinsic variability of urodynamic parameters 
Consequent weak associations with symptoms 
Poorly carried out urodynamics 

Poor interpretive skills 


j Some of the intrinsic variability of urodynamic 
parameters is not due to poor measurement but 
reflects the operation of neural control, especial- 
ly cerebral control. The origin of this variability 
is not understood, but deserves intense study, 
since what can vary physiologically can be 
controlled, for diagnostic or therapeutic purposes. 


2. TRAINING AND CERTIFICATION 


Urodynamic evaluation is required in complicated 
cases in which the underlying pathophysiology is 
uncertain. In such cases, the aim is not just to “repro- 
duce the symptom” but to identify all the factors that 
may be contributing. Thus, a comprehensive and 
reliable evaluation of the function and dysfunction of 
the lower urinary tract is required. In those strictly 
defined, straightforward patient groups where invasi- 
ve urodynamic evaluation is not important it can be 
omitted. There is therefore no clear place for simpli- 
fied urodynamic testing performed and interpreted 
by questionably qualified personnel. 


Because good urodynamics is not easy to perform, it 
is important to examine sufficient numbers so that 
abnormalities can be judged against a background of 
more nearly normal cases. Therefore urodynamics 
should be performed in specialized centres that are 
accredited to do so, and that handle large volumes of 
patients. Accreditation criteria should be based on 
staff training (certification and/or the following of 
recognized training procedures), evidence of practi- 
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ce in accordance with guidelines, and an adequate 
volume of patient examinations. 


At the primary or secondary levels of care it would 
be unreasonable to require that all patients should 
receive comprehensive urodynamics. Thus compli- 
cated cases, or cases in whom incontinence remains 
bothersome in spite of appropriate conservative the- 
rapy, would be referred to a specialized laboratory. 
Whether the remaining straightforward cases require 
urodynamics at all, especially if they are to receive 
conservative treatment, is questionable. Neverthe- 
less, if urodynamics is to be performed at a seconda- 
ry or even primary level, it should be simple (for 
example, it might aim just to “reproduce the symp- 
tom”) and it should be certified and reimbursed 
appropriately. 


H RECOMMENDATIONS FOR 
CLINICAL PRACTICE 


The following recommendations are at Grade C 
except where noted. 


1) Invasive urodynamic studies should be performed 
in accredited urodynamic laboratories, by trained 
and certified staff, with formal control of the qua- 
lity of the results. To this end the establishment of 
national accreditation, training, certification 
and quality-control programs is highly recom- 
mended. 


2) A simple assessment of possible anorectal dys- 
function by history and physical examination 
should be performed whenever lower urinary tract 
function is evaluated. 


3) Non-invasive urodynamic testing, including a 
voiding/incontinence record or diary, determina- 
tion of post-void residual urine (preferably by 
ultrasound), and uroflowmetry, should be perfor- 
med prior to treatment in every patient. 


4) It is recommended that invasive urodynamic 
evaluation should be tailored to each individual 
and should include at least: 

- Filling cystometry (with provocation) 
- Pressure-flow study of voiding 


together with one or more of the following, as 
indicated for the individual patient: 


- Abdominal leak-point pressure measurement 


- Urethral pressure measurement (made by a 
technically sound method) 


- Simple neurological assessment 


- Simple assessment of anorectal abnormalities 


5) Invasive urodynamic evaluation is recommen- 
ded: 


Prior to invasive or irreversible treatment or re- 
treatment of all types of incontinence except for 
the following: 


- Uncomplicated female stress incontinence 
- Uncomplicated female urge incontinence 
- Post-void dribbling in males 


- Male urge incontinence, associated with other 
typical LUTS, for which surgical therapy has 
not been performed nor is planned 


- Functional disorders in children that respond to 
a trial of behavioral therapy 


- Incontinence in frail elderly patients in whom 
conservative management has not been 
attempted 


Wherever there is any doubt about the underlying 
pathophysiology, or doubt whether the inconti- 
nence is truly uncomplicated 


In neurogenic bladder dysfunction, as an initial 
assessment and as part of long-term surveillance 
(Grade of recommendation B) 


6) For children it is recommended that: 


Those with neurological or anatomical abnormali- 
ties affecting the urinary tract should be investiga- 
ted with invasive urodynamics if invasive treat- 
ment is considered or if there is any risk of irre- 
versible deterioration if treatment is omitted 


Such children should have an evaluation of bowel 
function as well 


If conservative therapy fails in children with func- 
tional disorders then they should receive compre- 
hensive urodynamic investigation in a urodyna- 
mic laboratory specializing in pediatric testing 


7) In frail elderly patients with incontinence, mea- 


surement of post-void residual urine by a nonin- 
vasive method is recommended before instituting 
pharmacological or surgical treatment for the 
incontinence. It should be repeated to monitor the 
effect of such treatment at an appropriate time. 


8) For patients with faecal (anal) incontinence, it is 


recommended that dynamic anorectal testing 
should be considered if therapy based on simpler 
assessments fails to yield the desired improve- 
ment. 
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HI RECOMMENDATIONS 
FOR RESEARCH 


The committee recommends that no new therapy 
should be introduced without extensive urodyna- 
mic testing of all accessible aspects of its effect on 
lower urinary tract function and dysfunction. Such 
urodynamic testing should form an essential part 
of the evaluation of new therapies such as botuli- 
num toxin injection. 


Research is recommended in many areas in which 
current knowledge is inadequate, including: 


Design and performance of randomized controlled 
trials that may provide objective evidence of the 
utility of performing urodynamics in well-defined 
patient groups, including those with and without 
overt neurogenic dysfunction 


Development of new and more complete biome- 
chanical models of normal and abnormal pelvic 
and bladder outlet mechanics, and of new methods 
of measuring urethral, vaginal and rectal pressure 


Development of new urodynamic tests, for 
example tests of urethral properties, with a sound 
technical and physiological basis 


Integrated approaches to the study and manage- 
ment of urinary and faecal (anal) incontinence 


Definitive studies of the reproducibility and phy- 
siological variability of urodynamic parameters in 
normal subjects, as well as in specific patient 
groups, such as women, men, children, frail elder- 
ly, and patients with various types of neurogenic 
dysfunction 

Study of cerebral and emotional control of lower 
urinary tract function 

New methods of recording afferent signals during 
cystometry 

Establishment of normal values for parameters 
obtained by anorectal testing 

For anorectal testing parameters, determination of 
reliability, reproducibility, association with symp- 
toms, and prognostic value 


Establishment of standardisation for terminology 
and techniques in anorectal testing 


10. 


11. 


12. 


13. 


14. 


15; 


16. 


17. 


18. 


19. 


REFERENCES 


Homma, Y., Batista, J., Bauer, S. et al.: Urodynamics. In: Incon- 
tinence: 2nd International Consultation on Incontinence, Edited 
by P. Abrams, L. Cardozo, S. Khoury et al. Plymouth, United 
Kingdom: pp. 317, 2002 


Homma, Y., Batista, J., Bauer, S. et al.: Urodynamics. In: Incon- 
tinence: lst International Consultation on Incontinence, Edited 
by P. Abrams, S. Khoury and A. Wein. Plymouth, United King- 
dom: Plymbridge Distributors Ltd, pp. 351, 1999 


Abrams, P., Blaivas, J. G., Stanton, S. et al.: The Standardisation 
of Terminology of lower urinary tract function. Neurourology 
and Urodynamics, 7: 403, 1988 


Abrams, P., Cardozo, L., Fall, M. et al.: The standardisation of 
terminology of lower urinary tract function: report from the 
Standardisation Sub-committee of the International Continence 
Society. Neurourology & Urodynamics, 21: 167, 2002 


Weber, A. M.: Is urethral pressure profilometry a useful diagnos- 
tic test for stress urinary incontinence? Obstet Gynecol Surv, 56: 
720, 2001 


Glazener, C. M. and Lapitan, M. C.: Urodynamic investigations 
for management of urinary incontinence in adults. Cochrane 
Database of Systematic Reviews. Cochrane Library, Glazener 
CMA, Lapitan MC. Urodynamic investigations for management 
of urinary incontinence in adults. .]: CD003195, 2002 


Ramsay, I. N., Ali, H. M., Hunter, M. et al.: A randomized contro- 
led trial of urodynamic investigations prior to conservative treat- 
ment of urinary incontinence in the female. International Urogy- 
necology Journal, 6: 277, 1995 


Khullar, V., Salvatore, S., Cardozo, L. et al. in 30th Annual Mee- 
ting of International Continence Society (Tampere, Finland, 
2000). 


International Continence Society. (2004). www.icsoffice.org 


Griffiths, D. J., McCracken, P. N., Harrison, G. M. et al.: Urge 
incontinence in elderly people: factors predicting the severity of 
urine loss before and after pharmacological treatment. Neurouro- 
logy & Urodynamics, 15: 53, 1996 


Kranse, R. and Van Mastrigt, R.: Causes for variability in repea- 
ted pressure-flow measurements. Urology, 61: 930, 2003 


Schafer, W.: Some biomechanical aspects of continence function. 
Scand J Urol Nephrol: 44, 2001 


Thind, P.: The significance of smooth and striated muscles in the 
sphincter function of the urethra in healthy women. Neurourolo- 
gy & Urodynamics, 14: 585, 1995 


Bump, R. C., Fantl, J. A. and Hurt, W. G.: Dynamic urethral pres- 
sure profilometry pressure transmission ratio determinations 
after continence surgery: understanding the mechanism of suc- 
cess, failure, and complications. Obstetrics & Gynecology, 72: 
870, 1988 


Thind, P., Lose, G., Jorgensen, L. et al.: Variations in urethral and 
bladder pressure during stress episodes in healthy women. Briti- 
sh Journal of Urology, 66: 389, 1990 


van der Kooi, J. B., van Wanroy, P. J., De Jonge, M. C. et al.: 
Time separation between cough pulses in bladder, rectum and 
urethra in women. Journal of Urology, 132: 1275, 1984 


Constantinou, C. E. and Govan, D. E.: Urodynamic analysis of 
urethral, vesical and perivesical pressure distribution in the heal- 
thy female. Urologia Internationalis, 35: 63, 1980 


Constantinou, C. E. and Govan, D. E.: Spatial distribution and 
timing of transmitted and reflexly generated urethral pressures in 
healthy women. Journal of Urology, 127: 964, 1982 


Thind, P., Lose, G. and Colstrup, H.: Initial urethral pressure 


660 


20. 


21. 


22. 


23, 


24. 


25, 


26. 


27. 


28. 


29. 


30. 


31. 


32, 


33, 


34. 


35, 


36. 


37. 


increase during stress episodes in genuine stress incontinent 
women. British Journal of Urology, 69: 137, 1992 


Thind, P. and Lose, G.: The effect of bilateral pudendal blockade 
on the adjunctive urethral closure forces in healthy females. 
Scand J Urol Nephrol, 28: 249, 1994 


Kamo, I., Torimoto, K., Chancellor, M. B. et al.: Urethral closu- 
re mechanisms under sneeze-induced stress condition in rats - A 
new animal model for evaluation of stress urinary incontinence. 
American Journal of Physiology, 285: R356, 2003 


Turner-Warwick, R.: Observation on the function and dysfunc- 
tion of the sphincter and detrusor mechanism. Urol Clin North 
Am, 6: 13, 1979 


Turner-Warwick, R. and Brown, A. D.: A urodynamic evaluation 
of urinary incontinence in the female and its treatment. Urologic 
Clinics of North America, 6: 203, 1979 


Norton, P. A.: Etiology of genuine stress incontinence. In: The 
Female Pelvic Floor: Disorders of Function and Support, Edited 
by S.T. Brubaker LT, eds. Philadelphia: Davis, pp. 153, 1996 


Luber, K. M.: The definition, prevalence, and risk factors for 
stress urinary incontinence. Rev Urol, 6(suppl 3): S3, 2004 


Ashton-Miller, J. A., Howard, D. and DeLancey, J. O.: The func- 
tional anatomy of the female pelvic floor and stress continence 
control system. Scand J Urol Nephrol Suppl: 1, 2001 


Blaivas, J. G. and Olsson, C. A.: Stress incontinence: classifica- 
tion and surgical approach. J Urol, 139: 727, 1988 


Fleischmann, N., Flisser, A. J., Blaivas, J. G. et al.: Sphincteric 
urinary incontinence: relationship of vesical leak point pressure, 
urethral mobility and severity of incontinence. Journal of Urolo- 
gy, 169: 999, 2003 


Schick, E., Dupont, C., Bertrand, P. E. et al.: Predictive value of 
maximum urethral closure pressure, urethral hypermobility and 
urethral incompetence in the diagnosis of clinically significant 
female genuine stress incontinence. Journal of Urology, 171: 
1871, 2004 


Schick, E., Jolivet-Tremblay, M., Tessier, J. et al.: Observations 
on the function of the female urethra: II: An overview with spe- 
cial reference to the relation between urethral hypermobility and 
urethral incompetence. Neurourology & Urodynamics, 23: 22, 
2004 


Dietz, H. P. and Wilson, P. D.: The ‘iris effect’: how two-dimen- 
sional and three-dimensional ultrasound can help us understand 
anti-incontinence procedures. Ultrasound in Obstetrics & Gyne- 
cology, 23: 267, 2004 


Sarlos, D., Kuronen, M. and Schaer, G. N.: How does tension- 
free vaginal tape correct stress incontinence? investigation by 
perineal ultrasound. International Urogynecology Journal, 14: 
395, 2003 


Schafer, W., Abrams, P., Liao, L. et al.: Good urodynamic prac- 
tices: uroflowmetry, filling cystometry, and pressure-flow stu- 
dies. Neurourology & Urodynamics, 21: 261, 2002 


Wang, K. H., Neimark, M. and Davila, G. W.: Voiding dysfunc- 
tion following TVT procedure. International Urogynecology 
Journal, 13: 353, 2002 


Griffiths, D.: The pressure within a collapsed tube, with special 
reference to urethral pressure. Physics in Medicine & Biology, 
30: 951, 1985 


Lose, G., Griffiths, D., Hosker, G. et al.: Standardisation of ure- 
thral pressure measurement: report from the Standardisation 
Sub-Committee of the International Continence Society. Neurou- 
rology & Urodynamics, 21: 258, 2002 


Schick, E., Tessier, J., Bertrand, P. E. et al.: Observations on the 
function of the female urethra: I: relation between maximum ure- 
thral closure pressure at rest and urethral hypermobility. Neurou- 
rology & Urodynamics, 22: 643, 2003 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Si: 


52. 


53: 


54. 


55. 


56. 


57. 


58. 


Anderson, R. S., Shepherd, A. M. and Feneley, R. C.: Micro- 
transducer urethral profile methodology: variations caused by 
transducer orientation. J Urol, 130: 727, 1983 


Plevnik, S., Janez, J., Vrtacnik, P. et al.: Directional differences 
in urethral pressure recordings: contributions from stiffness and 
weight of the recording catheter. Neurourol Urodyn, 4: 117, 1985 


Lose, G., Griffiths, D., Hosker, G. et al.: Standardisation of ure- 
thral pressure measurement: report from the Standardisation 
Sub-Committee of the International Continence Society. Neurou- 
rology & Urodynamics, 21: 258, 2002 


Wang, A. C. and Chen, M. C.: A comparison of urethral pressure 
profilometry using microtip and double-lumen perfusion cathe- 
ters in women with genuine stress incontinence. BJOG: an Inter- 
national Journal of Obstetrics & Gynaecology, 109: 322, 2002 


Culligan, P. J., Goldberg, R. P., Blackhurst, D. W. et al.: Compa- 
rison of microtransducer and fiberoptic catheters for urodynamic 
studies. Obstetrics & Gynecology, 98: 253, 2001 


Enhorning, G.: Simultaneous recording of intravesical and intra- 
urethral pressure. A study on urethral closure in normal and stress 
incontinent women. Acta Chir Scand Suppl, 276: 1, 1961 


Tanagho, E. A. and Jonas, U.: Membrane catheter: effective for 
recording pressure in lower urinary tract. Urology, 10: 173, 1977 


Lose, G.: Simultaneous recording of pressure and cross-sectional 
area in the female urethra: A study of the urethral closure func- 
tion in healthy and stress incontinent women. Neurourology and 
Urodynamics, 11: 55, 1992 


Peschers, U. M., Fanger, G., Schaer, G. N. et al.: Bladder neck 
mobility in continent nulliparous women. BJOG: an International 
Journal of Obstetrics & Gynaecology, 108: 320, 2001 


Venema, P. L. and Kramer, A. E. J. L.: Treatment of female 
incontinence with or without urethral instability. World J Urol, 4: 
27, 1986 


Heidler, H.: Urethradruckprofil. In: Urodynamik, Edited by H. 
Palmtag, M. GoepelandH. Heidler. Berlin: Springer, pp. 97, 2004 


de Jonge, M. C., van der Kooi, J. B., Kornelis, J. A. et al.: Cough- 
induced microtransducer movements in the urethra affecting 
pressure measurements. Journal of Urology, 135: 634, 1986 


Lane, T. M. and Shah, P. J.: Leak-point pressures. BJU Interna- 
tional, 86: 942, 2000 


Peschers, U. M., Jundt, K. and Dimpfl, T.: Differences between 
cough and Valsalva leak-point pressure in stress incontinent 
women. Neurourology & Urodynamics, 19: 677, 2000 


Kuo, H. C.: Videourodynamic analysis of the relationship of Val- 
salva and cough leak point pressures in women with stress urina- 
ry incontinence. Urology, 61: 544, 2003 


Madjar, S., Balzarro, M., Appell, R. A. et al.: Baseline abdomi- 
nal pressure and valsalva leak point pressures-correlation with 
clinical and urodynamic data. Neurourology & Urodynamics, 22: 
2, 2003 


Weber, A. M.: Leak point pressure measurement and stress uri- 
nary incontinence. Curr Womens Health Rep, 1: 45, 2001 


Betson, L. H., Siddiqui, G. and Bhatia, N. N.: Intrinsic urethral 
sphincteric deficiency: critical analysis of various diagnostic 
modalities. Curr Opin Obstet Gynecol, 15: 411, 2003 


Maniam, P. and Goldman, H. B.: Removal of transurethral cathe- 
ter during urodynamics may unmask stress urinary incontinence. 
Journal of Urology, 167: 2080, 2002 


Baseman, A. G., Baseman, J. G., Zimmern, P. E. et al.: Effect of 
6F urethral catheterization on urinary flow rates during repeated 
pressure-flow studies in healthy female volunteers. Urology, 59: 
843, 2002 


Faerber, G. J. and Vashi, A. R.: Variations in Valsalva leak point 
pressure with increasing vesical volume. Journal of Urology, 
159: 1909, 1998 


661 


59. 


60. 


61. 


62. 


63, 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72, 


73: 


74. 


75. 


76. 


dds 


78. 


Hoefner, K., Oelke, M., Wagner, T. et al.: Computerunterstuetzte 
Messung und Standardisierung des Leak Point Pressure beim 
Husten (Cough Leak Point Pressure — CLLP) zur Diagnostik der 
Stressinkontinenz. Aktuelle Urologie, 30: 321, 1999 


Slack, M., Culligan, P., Tracey, M. et al.: Relationship of urethral 
retro-resistance pressure to urodynamic measurements and 
incontinence severity. Neurourology and Urodynamics, 23: 109, 
2004 


Schäfer, W. and Laval, K. U.: Combined radiographic-manome- 
tric investigation of sphincter function in the female urethra. 
Urological Research, 4: 4, 1977 


Klarskov, N. and Lose, G. in 33rd Annual Meeting of Internatio- 
nal Continence Society abstract # 426 (Florence, Italy, 2003). 


DeLancey, J. O.: Structural support of the urethra as it relates to 
stress urinary incontinence: the hammock hypothesis. [see com- 
ment]. American Journal of Obstetrics & Gynecology, 170: 1713, 
1994 


Abrams, P., Cardozo, L., Fall, M. et al.: The standardisation of 
terminology in lower urinary tract function: report from the stan- 
dardisation sub-committee of the International Continence 
Society. [Review] [43 refs]. Urology. 2003 Jan;61(1):37-49, 
2003 


Arnold, E. P.: Cystometry - postural effect in incontinent women. 
Urologia Internationalis, 29: 185, 1974 


Miller, K. L., DuBeau, C. E., Bergmann, M. et al.: Quest for a 
detrusor overactivity index. Journal of Urology, 167: 578, 2002 


Kulseng-Hanssen, S. and Kristoffersen, M.: Urethral pressure 
variations in females with and without neurourological symp- 
toms. Scand J Urol Nephrol, Suppl 114: 48, 1988 


Sgrensen, S. e. a.: Continuous recording of urethral activity in 
healthy female volunteers. Neurourol Urodyn, 5: 5, 1986 


Flisser, A. J., Walmsley, K. and Blaivas, J. G.: Urodynamic clas- 
sification of patients with symptoms of overactive bladder. Jour- 
nal of Urology, 169: 529, 2003 


Griffiths, D. J., McCracken, P. N., Harrison, G. M. et al.: Cere- 
bral aetiology of urinary urge incontinence in elderly people. Age 
& Ageing, 23: 246, 1994 


Griffiths, D. J., McCracken, P. N., Harrison, G. M. et al.: Urina- 
ry incontinence in the elderly: the brain factor. Scand J Urol 
Nephrol Suppl, 157: 83, 1994 


Geirsson, G., Fall, M. and Lindstrom, S.: Subtypes of overactive 
bladder in old age. Age & Ageing, 22: 125, 1993 


Morrison, J., Steers, W. D., Brading, A. et al.: Neurophysiology 
and Neuropharmacology. In: Incontinence: 2nd International 
Consultation on Incontinence, Edited by P. Abrams, L. Cardozo, 
S. Khoury et al. Plymouth, United Kingdom: Plymbridge Distri- 
butors Ltd, pp. 83, 2002 


Van Os-Bossagh, P., Kosterman, L. M., Hop, W. C. et al.: Micro- 
motions of bladder wall in chronic pelvic pain (CPP): a pilot 
study. International Urogynecology Journal, 12: 89, 2001 


Bates, P., Bradley, W. E., Glen, E. et al.: The standardization of 
terminology of lower urinary tract function. Journal of Urology, 
121: 551, 1979 


Koelbl, H., Mostwin, J., Boiteux, J. P. et al.: Pathophysiology. In: 
Incontinence: 2nd International Consultation on Incontinence, 
Edited by P. Abrams, L. Cardozo, S. Khoury et al. Plymouth, 
United Kingdom: Plymbridge Distributors Ltd, pp. 203, 2002 


Mostwin, J. L.: Pathophysiology: The varieties of bladder ove- 
ractivity. Urology, 60, Suppl 5A: 22, 2002 


Hunskaar, S., Burgio, K., Diokno, A. C. et al.: Ch.3 Epidemiolo- 
gy and Natural History of Urinary Incontinence (UI). In: Incon- 
tinence: 2nd International Consultation on Incontinence, Edited 
by P. Abrams, L. Cardozo, S. Khoury et al. Plymouth, United 
Kingdom: Plymbridge Distributors Ltd, pp. 165, 2002 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


Colstrup, H., Andersen, J. T. and Walter, S.: Detrusor reflex insta- 
bility in male infravesical obstruction: Fact or artifact. Neurourol 
Urodyn, 1: 183, 1982 


Choe, J. M., Gallo, M. L. and Staskin, D. R.: A provocative 
maneuver to elicit cystometric instability: measuring instability 
at maximum infusion. Journal of Urology, 161: 1541, 1999 


Dmochowski, R.: Cystometry. Urologic Clinics of North Ameri- 
ca, 23: 243, 1996 


Zinner, N. R.: Clinical aspects of detrusor instability and the 
value of urodynamics. European Urology, 34: 16, 1998 


Griffiths, D. J., McCracken, P. N., Harrison, G. M. et al.: Cha- 
racteristics of urinary incontinence in elderly patients studied by 
24-hour monitoring and urodynamic testing. Age & Ageing, 21: 
195, 1992 


Malone-Lee, J., Henshaw, D. J. and Cummings, K.: Urodynamic 
verification of an overactive bladder is not a prerequisite for anti- 
muscarinic treatment response. BJU International, 92: 415, 2003 


Nordling, J., Meyhoff, H. H., Andersen, J. T. et al.: Urinary 
incontinence in the female. The value of detrusor reflex activa- 
tion procedures. British Journal of Urology, 51: 110, 1979 


Romanzi, L. J., Groutz, A., Heritz, D. M. et al.: Involuntary 
detrusor contractions: correlation of urodynamic data to clinical 
categories. Neurourology & Urodynamics, 20: 249, 2001 


Cucchi, A., Siracusano, S., Di Benedetto, P. et al.: Urgency of 
voiding and abdominal pressure transmission in women with 
mixed urinary incontinence. Neurourol Urodyn, 23: 43, 2004 


Fall, M., Geirsson, G. and Lindstrom, S.: Toward a new classifi- 
cation of overactive bladders. Neurourology & Urodynamics, 14: 
635, 1995 


Blok, B. F. and Holstege, G.: The central nervous system control 
of micturition in cats and humans. Behavioral Brain Research, 
92: 119, 1998 


Nordling, J. and Meyhoff, H. H.: Dissociation of urethral and 
anal sphincter activity in neurogenic bladder dysfunction. 352, 


Blok, B. F., Willemsen, A. T. and Holstege, G.: A PET study on 
brain control of micturition in humans. Brain, 120: 111, 1997 


Nour, S., Svarer, C., Kristensen, J. K. et al.: Cerebral activation 
during micturition in normal men. Brain, 123: 781, 2000 


Athwal, B. S., Berkley, K. J., Hussain, I. et al.: Brain responses 
to changes in bladder volume and urge to void in healthy men. 
Brain, 124: 369, 2001 


Matsuura, S., Kakizaki, H., Mitsui, T. et al.: Human brain region 
response to distention or cold stimulation of the bladder: a posi- 
tron emission tomography study. J Urol, 168: 2035, 2002 

Lose, G., Jørgensen, L. and Johnsen, A.: Predictive value of 
detrusor instability index in surgery for female urinary inconti- 
nence. Neurourol Urodyn, 7: 141, 1988 

Groen, J., Klijn, A. J., Bosch, J. L. et al.: Diagnosis and grading 
of detrusor instability using a computerized algorithm. Journal of 
Urology, 159: 1669, 1998 

Groen, J., van Mastrigt, R. and Bosch, J. L.: Computerized 
assessment of detrusor instability in patients treated with sacral 
neuromodulation. Journal of Urology, 165: 169, 2001 

Geirsson, G., Fall, M. and Lindstrom, S.: The ice-water test—a 
simple and valuable supplement to routine cystometry. British 
Journal of Urology, 71: 681, 1993 

Kageyama, S., Watanabe, T., Kurita, Y. et al.: Can persisting 
detrusor hyperreflexia be predicted after transurethral prostatec- 
tomy for benign prostatic hypertrophy? Neurourology & Urody- 
namics, 19: 233, 2000 


100. Wyndaele, J. J. and De Wachter, S.: Cystometrical sensory data 


from a normal population: comparison of two groups of young 
healthy volunteers examined with 5 years interval. European 
Urology, 42: 34, 2002 


662 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111; 


112. 


113. 


114. 


MEN 


116. 


117. 


118. 


119. 


120. 


121. 


Oliver, S., Fowler, C., Mundy, A. et al.: Measuring the sensa- 
tions of urge and bladder filling during cystometry in urge 
incontinence and the effects of neuromodulation. Neurourology 
& Urodynamics, 22: 7, 2003 


Blok, B., Groen, J., Veltman, D. et al.: Brain plasticity and urge 
incontinence: PET studies during the first hours of sacral neuro- 
modulation. Neurourol Urodyn, 22: 490, 2003 


Yoo, S. S. and Jolesz, F. A.: Functional MRI for neurofeedback: 
feasibility study on a hand motor task. Neuroreport, 13: 1377, 
2002 


Bump, R. C., Norton, P. A., Zinner, N. R. et al.: Mixed urinary 
incontinence symptoms: urodynamic findings, incontinence 


severity, and treatment response. Obstetrics & Gynecology, 102: 
76, 2003 


Kreder, K. J., Jr., Brubaker, L. and Mainprize, T.: Tolterodine is 
equally effective in patients with mixed incontinence and those 
with urge incontinence alone. BJU International, 92: 418, 2003 


Osman, T.: Stress incontinence surgery for patients presenting 
with mixed incontinence and a normal cystometrogram. BJU 
International, 92: 964, 2003 


Venhola M, Reunanen M, Taskinen S et al.: Interobserver and 
intra-observer agreement in interpreting urodynamic measure- 
ments in children. J Urol, 169: 2344, 2003 


Kortmann, B. B., Sonke, G. S., Wijkstra, H. et al.: Intra- and 
inter-investigator variation in the analysis of pressure-flow stu- 
dies in men with lower urinary tract symptoms. Neurourology & 
Urodynamics, 19: 221, 2000 


Brostrom, S., Jennum, P. and Lose, G.: Short-term reproducibi- 
lity of cystometry and pressure-flow micturition studies in heal- 
thy women. Neurourology & Urodynamics, 21: 457, 2002 


Mortensen, S., Lose, G. and Thyssen, H.: Repeatability of cys- 
tometry and pressure-flow parameters in female patients. Inter- 
national Urogynecology Journal, 13: 72, 2002 

Chin-Peuckert, L., Komlos, M., Rennick, J. E. et al.: What is the 
variability between 2 consecutive cystometries in the same 
child? Journal of Urology, 170: 1614, 2003 

Griffiths, D. and Scholtmeijer, R. J.: Detrusor instability in chil- 
dren. Neurourology & Urodynamics, 1: 187, 1982 

Hess, M. J., Lim, L. and Yalla, S. V.: Reliability of cystometri- 
cally obtained intravesical pressures in patients with neurogenic 
bladders. Journal of Spinal Cord Medicine, 25: 293, 2002 
Homma, Y., Kondo, Y., Takahashi, S. et al.: Reproducibility of 
cystometry in overactive detrusor. European Urology, 38: 681, 
2000 

Sorensen, S., Gregersen, H. and Sorensen, S. M.: Long term 
reproducibility of urodynamic investigations in healthy fertile 
females. Scand J Urol Nephrol, 114: 35, 1988 

van Waalwijk van Doorn, E. S., Remmers, A. and Janknegt, R. 
A.: Conventional and extramural ambulatory urodynamic tes- 
ting of the lower urinary tract in female volunteers. Journal of 
Urology, 147: 1319, 1992 

Robertson, A. S., Griffiths, C. J., Ramsden, P. D. et al.: Bladder 
function in healthy volunteers: Ambulatory monitoring and 
conventional urodynamic studies. British Journal of Urology, 
73: 242, 1994 

Sorensen, S.: Urodynamic investigations and their reproducibi- 
lity in healthy postmenopausal females. Scand J Urol Nephrol, 
114: 42, 1988 

Sorensen, S., Knudsen, U. B., Kirkeby, H. J. et al.: Urodynamic 
investigations in healthy fertile females during the menstrual 
cycle. Scand J Urol Nephrol, 114: 28, 1988 


Heslington, K. and Hilton, P.: Ambulatory monitoring and 
conventional cystometry in asymptomatic female volunteers. 
British Journal of Obstetrics & Gynaecology, 103: 434, 1996 


Walter, S., Olesen, K. P., Nordling, J. et al.: Bladder function in 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


134. 


135. 


138. 


139. 


140. 


urologically normal middle aged females. Scand J Urol 
Nephrol, 13: 249, 1979 


Salvatore, S., Khullar, V., Cardozo, L. et al.: Evaluating ambu- 
latory urodynamics: a prospective study in asymptomatic 
women. BJOG: an International Journal of Obstetrics & Gynae- 
cology, 108: 107, 2001 


Robertson, A. S.: Behaviour of the human bladder during natu- 
ral filling: the Newcastle experience of ambulatory monitoring 
and conventional artificial filling cystometry. Scand J Urol 
Nephrol, 201: 19, 1999 


Bristow, S. E. and Neal, D. E.: Ambulatory urodynamics. Br J 
Urol, 77:333,1996 


Ertberg, P., Moller, L. A. and Lose, G.: A comparison of three 
methods to evaluate maximum bladder capacity: cystometry, 
uroflowmetry and a 24-h voiding diary in women with urinary 
incontinence. Acta Obstetricia et Gynecologica Scandinavica, 
82: 374, 2003 


Weber, A. M.: Is urethral pressure profilometry a useful dia- 
gnostic test for stress urinary incontinence? Obstet Gynecol 
Surv, 56: 720, 2001 


Awad, S. A., Bryniak, S. R., Lowe, P. J. et al.: Urethral pressure 
profile in female stress incontinence. Journal of Urology, 120: 
475, 1978 


Bunne, G. and Obrink, A.: Urethral closure pressure with 
stress—a comparison between stress-incontinent and continent 
women. Urol Res, 6: 127, 1978 


Hendriksson, L., Andersson, K. E. and Ulmsten, U.: The ure- 
thral pressure profiles in continent and _ stress-incontinent 
women. Scand J Urol Nephrol, 13: 5, 1979 


Kaufman, J. M.: Urodynamics in stress urinary incontinence. 
Journal of Urology, 122: 778, 1979 

Godec, C. J., Esho, J. and Cass, A. S.: Correlation among cysto- 
metry, urethral pressure profilometry and pelvic floor electro- 
myography in the evaluation of female patients with voiding 
dysfunction symptoms. Journal of Urology, 124: 678, 1980 
Rud, T.: The effects of estrogens and gestagens on the urethral 
pressure profile in urinary continent and stress incontinent 
women. Acta Obstetricia et Gynecologica Scandinavica, 59: 
265, 1980 

de Jonge, M. C., Kornelis, J. A. and van den Berg, J.: The static 
urethral closure pressure profile in female incontinence. A com- 
parison between sphincter and detrusor incontinence. Prog Clin 
Biol Res, 78: 231, 1981 

Kujansuu, E. and Kauppila, A.: Urodynamics in female stress 
incontinence of urine. Diagnostic and pathophysiological 
aspects. Arch Gynecol, 231: 23, 1981 

Kach, O. and Aeberhard, A.: Urodynamic evaluation of urinary 
incontinence using a microtransducer. Arch Gynecol, 234: 269, 
1984 


. Richardson, D. A.: Value of the cough pressure profile in the 


evaluation of patients with stress incontinence. American Jour- 
nal of Obstetrics & Gynecology, 155: 808, 1986 


. Versi, E., Cardozo, L. D. and Studd, J.: Evaluation of urethral 


pressure profilometry for the diagnosis of genuine stress incon- 
tinence. World J Urol, 4: 6, 1986 


Cadogan, M., Awad, S. A. and Field, C.: A comparison of the 
cough and standing urethral pressure profile in the diagnosis of 
stress incontinence. Neurourology and Urodynamics, 7: 327, 
1988 


Versi, E.: Discriminant analysis of urethral pressure profilome- 
try data for the diagnosis of genuine stress incontinence. British 
Journal of Obstetrics & Gynaecology, 97: 251, 1990 


Abrams, P. and Torrens, M.: Urethral closure pressure in the 
male. An analysis of 280 patients. Urologia Internationalis, 32: 
137, 1977 


663 


141. 


142. 


143. 


144. 


145. 


146. 


147. 


148. 


149. 


150. 


151, 


152, 


153. 


154. 


155; 


156. 


157. 


158. 


159. 


160. 


161. 


Yalla, S. V. and Fraser, A.: Total and static pressure measure- 
ment for male lower urinary tract. Neurourol Urodyn, 1: 159, 
1982 


Toguri, A. G., Bee, D. E. and Bunce, H. R.: Variability of water 
urethral closure pressure profiles. J Urol, 124: 407, 1980 


McGuire, E. J., Fitzpatrick, C. C., Wan, J. et al.: Clinical assess- 
ment of urethral sphincter function. Journal of Urology, 150: 
1452, 1993 


Jensen, J. K., Nielsen, F. R., Jr. and Ostergard, D. R.: The role 
of patient history in the diagnosis of urinary incontinence. Obs- 
tetrics & Gynecology, 83: 904, 1994 


Handa, V. L., Jensen, J. K. and Ostergard, D. R.: Federal guide- 
lines for the management of urinary incontinence in the United 
States: Which patients should undergo urodynamic testing? 
International Journal Gynaecology Obstetrics, 6: 198, 1995 


Haeusler, G., Hanzal, E., Joura, E. et al.: Differential diagnosis 
of detrusor instability and stress-incontinence by patient history: 
the Gaudenz-incontinence-questionnaire revisited. Acta Obstet 
Gynecol Scand, 74: 635, 1995 


Cundiff, G. W., Harris, R. L., Coates, K. W. et al.: Clinical pre- 
dictors of urinary incontinence in women. Am J Obstet Gynecol, 
177: 262, 1997 


Videla, F. L. and Wall, L. L.: Stress incontinence diagnosed 
without multichannel urodynamic studies. Obstetrics & Gyne- 
cology, 91: 965, 1998 


Diokno, A. C., Dimaculangan, R. R., Lim, E. U. et al.: Office 
based criteria for predicting type II stress incontinence without 
further evaluation studies. Journal of Urology, 161: 1263, 1999 


James, M., Jackson, S., Shepherd, A. et al.: Pure stress leakage 
symptomatology: is it safe to discount detrusor instability? Bri- 
tish Journal of Obstetrics & Gynaecology, 106: 1255, 1999 


Lemack, G. E. and Zimmern, P. E.: Identifying patients who 
require urodynamic testing before surgery for stress incontinen- 
ce based on questionnaire information and surgical history. Uro- 
logy, 55: 506, 2000 


Van Waalwijk van Doorn, E. S. C. in Doctoral thesis pp 15 
(Rijksuniversiteit Limburg, Maastricht, The Netherlands, 1993). 


Colli, E., Artibani, W., Goka, J. et al.: Are urodynamic tests use- 
ful tools for the initial conservative management of non-neuro- 
genic urinary incontinence? A review of the literature. European 
Urology, 43: 63, 2003 


Awad, S.A. and McGinis, R. H.: Factors that influence the inci- 
dence of detrusor instability in women. J Urol, 130: 114, 1983 


Bent, A. E., Richardson, D. A. and Ostergard, D. R.: Diagnosis 
of lower urinary tract disorders in postmenopausal patients. Am 
J Obstet Gynecol, 145: 218, 1983 


Cantor, T. J. and Bates, C. P.: A comparative study of symptoms 
and objective urodynamic findings in 214 incontinent women. 
Br J Urol, 87: 889, 1980 


De Muylder, X., Claes, H., Neven, P. et al.: Usefulness of uro- 
dynamic investigations in female incontinence. Eur J Obstet 
Gynecol Reprod Biol, 44: 205, 1992 


Glezerman, M., Glasner, M., Rikover, M. et al.: Evaluation of 
reliability of history in women complaining of urinary stress 
incontinence. Eur J Obstet Gynecol Reprod Biol, 21: 159, 1986 


Hilton, P. and Stanton, S. L.: Algorithmic method for assessing 
urinary incontinence in elderly women. Br Med J, 292: 940, 
1981 


Jarvis, G. J., Hall, S., Stamp, S. et al.: An assessment of urody- 
namic examination in incontinent women. Br J Obstet Gynae- 
col, 87: 893, 1980 


Korda, A., Krieger, M., Hunter, P. et al.: The value of clinical 
symptoms in the diagnosis of urinary incontinence in the fema- 
le. Aust N Z Obstet Gynaecol, 27: 148, 1987 


162. 


163. 


164. 


165. 


166. 


167. 


168. 


169. 


170. 


171. 


172. 


173. 


174. 


175. 


176. 


177. 


178. 


179. 


180. 


181. 


Lagro-Janssen, A. L. M., Debruyne, F. M. J. and Van Weel, C.: 
Value of the patient’s case history in diagnosing urinary incon- 
tinence in general practice. Br J Urol, 67: 569, 1991 


Ouslander, J., Staskin, D., Raz, S. et al.: Clinical versus urody- 
namic diagosis in an incontinent geriatric female population. J 
Urol, 137: 68, 1987 


Phua, S. M., Low, J. J. and Chew, S. Y.: The role of urodynamics 
in evaluating incontinent females. Singapore Medical Journal, 
33: 139, 1992 

Sand, P. K., Hill, R. C. and Ostergard, D. R.: Incontinence his- 
tory as predictor of detrusor instability. Obstet Gynecol, 71: 257, 
1988 

Summitt, R. L., Stovall, T. G., Bent, A. E. et al.: Urinary incon- 
tinence: correlation of history and brief office evaluation with 
multi-channel urodynamic testing. Am J Obstet Gynecol, 166: 
1835, 1992 

Thiede, H. A. and Saini, V. D.: Urogynecology: comments and 
caveats. Am J Obstet Gynecol, 157: 563, 1987 

Valente, S.: The usefulness of urodynamics in urogynaecologi- 
cal disorders. Clin Exp Obstet Gynecol, 15: 102, 1988 

Walters, M. D. and Shields, L. E.: The diagnostic value of his- 
tory, physical examination, and the Q-tip cotton swab test in 
women with urinary incontinence. Am J Obstet Gynecol, 159: 
145, 1988 

Sandvik, H., Hunskaar, S., Vanvik, A. et al.: Diagnostic classifi- 
cation of female urinary incontinence: an epidemiological sur- 
vey corrected for validity. J Clin Epidemiol, 48: 339, 1995 
Fantl, J. A., Wyman, J. F., McClish, D. K. et al.: Urinary incon- 
tinence in community-dwelling women: clinical, urodynamic, 
and severity characteristics. Am J Obstet Gynecol, 162: 946, 
1990 


van Brummen, H. J., Heintz, A. P. and van der Vaart, C. H.: The 
association between overactive bladder symptoms and objective 
parameters from bladder diary and filling cystometry. Neurou- 
rology & Urodynamics, 23: 38, 2004 

Digesu, G. A., Khullar, V., Cardozo, L. et al.: Overactive blad- 
der symptoms: do we need urodynamics?[erratum appears in 
Neurourol Urodyn. 2003;22(4):356]. Neurourology & Urodyna- 
mics, 22: 105, 2003 

Hyman, M. J., Groutz, A. and Blaivas, J. G.: Detrusor instabili- 
ty in men: correlation of lower urinary tract symptoms with uro- 
dynamic findings. Journal of Urology, 166: 550, 2001 
Defreitas, G. A., Lemack, G. E., Zimmern, P. E. et al.: Distin- 
guishing neurogenic from non-neurogenic detrusor overactivity: 
a urodynamic assessment of lower urinary tract symptoms in 
patients with and without Parkinson’s disease. Urology, 62: 651, 
2003 

Fowler, C. J.: Urinary disorders in Parkinson’s disease and mul- 
tiple system atrophy. Functional Neurology, 16: 277, 2001 
Webster, G. D., Sihelnik, S. A. and Stone, A. R.: Female urina- 
ry incontinence: the incidence, identification, and characteristics 
of detrusor instability. Neurourol Urodyn, 3:: 235, 1984 
Colstrup, H., Andersen, J. T. and Walter, S. in 72th Annual Mee- 
ting of the International Continence Society 201 (Leiden, Ger- 
many, 1982). 

Blaivas, J. G., Groutz, A. and Verhaaren, M.: Does the method 
of cystometry affect the incidence of involuntary detrusor 
contractions? A prospective randomized urodynamic study. 
Neurourology & Urodynamics, 20: 141, 2001 


Cassidenti, A. P. and Ostergard, D. R.: Multichannel urodyna- 
mics: ambulatory versus standard urodynamics. Current Opi- 
nion in Obstetrics & Gynecology, 11: 485, 1999 

Radley, S. C., Rosario, D. J., Chapple, C. R. et al.: Conventio- 
nal and ambulatory urodynamic findings in women with symp- 


toms suggestive of bladder overactivity. Journal of Urology, 
166: 2253, 2001 


664 


182. 


183. 


184. 


185. 


186. 


187. 


188. 


189. 


190. 


191. 


192. 
193. 


194. 


195. 


196. 
197: 


198. 


199. 
200. 


201. 


202. 


203. 


204. 


Wagg, A., Bayliss, M., Ingham, N. J. et al.: Urodynamic 
variables cannot be used to classify the severity of detrusor 
instability. Br J Urol, 82: 499, 1998 


Hashimoto, K., Ohnishi, N., Esa, A. et al.: Clinical efficacy of 
oxybutynin on sensory urgency as compared with that on motor 
urgency. Urol Int, 62: 12, 1999 


Holtedahl, K., Verelst, M., Schiefloe, A. et al.: Usefulness of 
urodynamic examination in female urinary incontinence—les- 
sons from a population-based, randomized, controlled study of 
conservative treatment. Scand J Urol Nephrol, 34: 169, 2000 


Friis, E., Hjortrup, A., Nielsen, J. E. et al.: Urinary incontinence 
and genital prolapse: a prospective blind study of the value of 
urodynamic evaluation. Jounal Urology, 128: 764, 1982 


Thompson, P. K., Duff, D. S. and Thayer, P. S.: Stress inconti- 
nence in women under 50: does urodynamics improve surgical 
outcome? Int Urogynecol J Pelvic Floor Dysfunct, 11: 285, 
2000 


Golomb, J., Dotan, Z., Leibovitch, I. et al.: Can preoperative 
urodynamic examination allow us to predict the risk of inconti- 
nence after radical prostatectomy? Progres en Urologie, 9: 288, 
1999 


Brown, K. and Hilton, P.: The incidence of detrusor instability 
before and after colposuspension: a study using conventional 
and ambulatory urodynamic monitoring. BJU International, 84: 
961, 1999 

Gorton, E. and Stanton, S.: Ambulatory urodynamics: do they 
help clinical management? BJOG: an International Journal of 
Obstetrics & Gynaecology, 107: 316, 2000 

Homma, Y.: The clinical significance of the urodynamic inves- 
tigation in incontinence. BJU International, 90: 489, 2002 
Harvey, M. A. and Versi, E.: Predictive value of clinical evalua- 
tion of stress urinary incontinence: a summary of the published 
literature. Int Urogynecol J Pelvic Floor Dysfunct, 2: 31, 2001 
AHCPR. (Rockville . 1992). 


Jarvis, G. J.: Surgery for genuine stress incontinence. Br J Obs- 
tet Gynaecology, 101: 371, 1994 

Wang, A. C. and Chen, M.-C.: Comparison of tension-free vagi- 
nal taping versus modified Burch colposuspension on urethral 
obstruction: A randomized controlled trial. Neurourol Urodyn, 
22: 185, 2003 

McLennan, M. T., Melick, C. F. and Bent, A. E.: Clinical and 
urodynamic predictors of delayed voiding after fascia lata subu- 
rethral sling. Obstetrics & Gynecology, 92: 608, 1998 

Bathia and Bergman: Obstet Gynecol, 63: 85, 1984 


Lose, G., Jorgensen, L., Mortensen, S. O. et al.: Voiding diffi- 
culties after colposuspension. Obstet Gynecology, 69: 33, 1987 
Iglesia, C. B., Shott, S. and Fenner, D. E. et. al.: Effect of post- 
operative voiding mechanism on success rate of autologous rec- 
tus fascia suburethral sling procedure. Obstet Gynecol, 91, 1998 
Coolsaet, B. in JCS Annual Meeting 253 (1979). 


Tan, T. L., Bergmann, M. A., Griffiths, D. et al.: Which stop test 
is best? Measuring detrusor contractility in older females. Jour- 
nal of Urology, 169: 1023, 2003 

Pow-Sang, J. M., Lockhart, J. L., Suarez, A. et al.: Female uri- 
nary incontinence: preoperative selection, surgical complica- 
tions and results. J Urol, 136: 831, 1986 

Lockhart, J. L., Vorstman, B. and Politano, V. A.: Anti-inconti- 
nence surgery in female with detrusor instability. Neurourol 
Urodyn, 3: 201, 1984 

Schrepferman, C. G., Griebling, T. L., Nygaard, I. E. et al.: 
Resolution of urge symptoms following sling cystourethropexy. 
J Urol, 164: 1787, 2000 


McGuire, E. J., Lytton, B., Kohorn, E. I. et al.: The value of uro- 


205. 


206. 


207. 


208. 


209. 


210. 


211. 


212. 


213. 


214. 


215. 


216. 


217. 


218. 


219. 


220. 


221. 


222. 


dynamic testing in stress urinary incontinence. J Urol, 124: 256, 
1980 


Nilsson, C. G., Kuuva, N., Falconer, C. et al.: Long term results 
of the tension free vaginal tape (TVT) procedure for surgical 
treatment of female stress urinary incontinence. Int Urogynecol 
J, suppl 2: 5, 2001 


Ward, K. and Hilton, P.: Prospective multicenter randomized 
trial of tension - free vaginal tape and colposuspension as pri- 
mary treatment for stress urinary incontinence. BMJ, 325: 67, 
2002 


McGuire, E. J., Lytton, B., Pepe, V. et al.: Stress urinary incon- 
tinence. Obstet Gynecol, 47: 255, 1976 


Karlson, S.: Experimental studies on the function of the female 
urinary bladder and urethra. Acta Gyn Scand, 32: 285, 1953 


Jung, S. Y., Fraser, M. O., Ozawa, H. et al.: Urethral afferent 
nerve activity affects the micturition reflex: Implication for the 
relationship between stress incontinence and detrusor instabili- 
ty. J Urol, 162: 204, 1999 


Lose, G.: Mechanical properties of the urethra in females with 
genuine stress incontinence: Static measurements in the resting 
urethra. Neurourol Urodyn, 8: 461, 1989 


Beck, R. P. and al., e.: A 25-year experience with 519 anterior 
colporrhaphy procedures. Obstet Gynecol, 82: 387, 1993 


Borstad, E. and Rud, T.: The risk of developing urinary stress 
incontinence after vaginal repair in continent women. A clinical 
and urodynamic follow-up study. Acta Obst Gynec Scand, 68: 
545, 1989 


Ghoniem, G. M., Walters, F. and Lewis, V.: The value of the 
vaginal pack test in large cystoceles. J Urol, 152: 931, 1994 


Versi, E., Lyell, D. J. and Griffiths, D. J.: Videourodynamic dia- 
gnosis of occult genuine stress incontinence in patients with 
anterior vaginal wall relaxation. J Soc Gynecol Investig, 5:327- 
30, 1998 


Rosenzweig, B. A., Pushkin, S., Blumenfeld, D. et al.: Preva- 
lence of abnormal urodynamic test results in continent women 
with severe genitourinary prolapse. Obstet Gynecol, 79: 539, 
1992 

Veronikis, D. K., Nichols, D. H. and Wakamatsu, M. M.: The 
incidence of low-pressure urethra as a function of prolapse- 
reducing technique in patients with massive pelvic organ pro- 
lapse (maximum descent at all vaginal sites). Am J Obstet Gyne- 
col, 177: 1305, 1997 

Romanzi, L. J., Chaikin D.C. and Blaivas, J. G.: The effect of 
genital prolapse on voiding. J Urol, 161: 581, 1999 
Marinkovic, S. P. and Stanton, S. L.: Incontinence and voiding 
difficulties associated with prolapse. J Cogn Neurosci, 171: 
1021, 2004 

Weber, A. M. and Walters, M. D.: Cost-effectiveness of urody- 
namic testing before surgery for women with pelvic organ pro- 
lapse and stress urinary incontinence. Am J Obstet Gynecol, 
183: 1338, 2000 

Gordon, D., Groutz, A., Wolman, I. et al.: Development of post- 
operative urinary stress incontinence in clinically continent 
patients undergoing prophylactic Kelly plication during geni- 
tourinary prolapse repair. Neurourology & Urodynamics, 18: 
193, 1999 


Colombo, M., Maggioni, A., Scalambrino, S. et al.: Surgery for 
genitourinary prolapse and stress incontinence: a randomized 
trial of posterior pubourethral ligament plication and Pereyra 
suspension. American Journal of Obstetrics & Gynecology, 176: 
337, 1997 

Bump, R. C., Hurt, W. G., Theofrastous, J. P. et al.: Randomized 
prospective comparison of needle colposuspension versus endo- 
pelvic fascia plication for potential stress incontinence prophy- 
laxis in women undergoing vaginal reconstruction for stage III 


665 


223. 


224. 


225, 


226. 


227, 


228. 


229, 


230. 


231, 


232, 


233. 


234. 


235, 


236. 


237; 


238. 


239, 


240. 


241. 


242. 


or IV pelvic organ prolapse. The Continence Program for 
Women Research Group. American Journal of Obstetrics & 
Gynecology, 175: 326, 1996 


Weil, E. H. e. a.: The risk of postoperative urinary incontinence 
after surgical treatment of genital prolapse. Int Urogyn J, 4: 74, 
1993 


Morgan, K., Bergmann, M., Kiely, D. et al.: The voiding pattern 
of normal elders. Neurourol Urodyn, 19: 536, 2000 


Elia, G. and Bergman, A.: Urethral pressure changes in women 
with detrusor instability. Int Urogynecol J, 5: 98, 1994 


Kondo, A., Saito, M., Yamada, Y. et al.: Prevalence of hand- 
washing urinary incontinence in healthy subjects in relation to 
stress and urge incontinence. Neurourol Urodyn, 11: 519, 1992 


Kondo, A., Lin, T. L., Nordling, J. et al.: Conservative treatment 
in men. In: Incontinence: 2nd International Consultation on 
Incontinence, Edited by P. Abrams, L. Cardozo, S. Khoury et al. 
Plymouth, United Kingdom: Health Publication Ltd, pp. 553, 
2002 


Vandoninck, V., Van Balken, M. R., Agro, E. F. et al.: Percuta- 
neous tibial nerve stimulation in the treatment of overactive 
bladder: urodynamic data. Neurourol Urodyn, 22: 227, 2003 


Kaplan, S. A., Olsson, C. A. and Te, A. E.: The American Uro- 
logical Association symptom score in the evaluation of men 
with lower urinary tract symptoms: at 2 year of followup, Does 
it work? J Urol, 155: 1971, 1996 


Das, A., Kennett, K., Fraundorfer, M. et al.: Holmium laser 
resection of the prostate (HoLRP): 2-year follow-up data. Tech 
Urol, 7: 252, 2001 


Mebust, W. K. and Holtgrewe, H. L.: Current status of transure- 
thral prostatectomy: a review of the AUA National Cooperative 
Study. World J Urol, 6: 194, 1989 


Kuo, H.-C.: Analysis of the pathophysiology of lower urinary 
tract symptoms in patients after prostatectomy. Urol Int, 68: 99, 
2002 


Krane, R. J.: Urinary incontinence after treatment for localized 
prostate cancer. Mol Urol, 4: 279, 2000 


Kao, T. C., Cruess, D. F. and Garmer, D. e. a.: Multicenter 
patient self-reporting questionnaire on impotence, incontinence 
and stricture after radical prostatectomy. J Urol, 163: 858, 2000 


Moore, K. N., Griffiths, D. and Hughton, A.: Urinary inconti- 
nence after radical prostatectomy: a randomized controlled trial 
comparing pelvic muscle exercises with or without electrical sti- 
mulation. BJU International, 83: 57, 1999 


Moinzadeh, A., Shunaigat, A. N. and Libertino, J. A.: Urinary 
incontinence after radical retropubic prostatectomy: the outco- 
me of a surgical technique. BJU Int, 92: 355, 2003 


Steiner, M. S.: Anatomic basis for the continence-preserving 
radical retropubic prostatectomy. Semin Urol Oncol, 18: 9, 2000 


Groutz, A., Blaivas, J. G., Chaikin, D. C. et al.: The pathophy- 
siology of post-radical prostatectomy incontinence: a clinical 
and video urodynamic study. J Urol, 163: 1767, 2000 


McCallum, T. J., Moore, K. N. and Griffiths, D.: Urinary incon- 
tinence after radical prostatectomy: implications and urodyna- 
mics. Urol Nurs, 124: 113, 2001 


Do, V., Choo, R., Deboer, G. et al.: Urodynamic findings 3 
months after radiotherapy in patients treated with conformal 
external beam radiotherapy for prostatic carcinoma. BJU Inter- 
national, 90: 62, 2002 

Choo, R., Do, V., Herschorn, S. et al.: Urodynamic changes at 
18 months post-therapy in patients treated with external beam 
radiotherapy for prostate carcinoma. Int J Radiation Oncology 
Biol Phys, 53: 290, 2002 

Henderson, A., Cahill, D., Laing, R. W. et al.: 125-Iodine pros- 
tate brachytherapy: outcome from the first 100 consecutive 


243. 


244. 


245. 


246. 


247. 


248. 


249. 


250. 


251. 


252. 


253. 


254. 


255; 


256. 


257. 


258. 


259. 


260. 


261. 


262. 


263. 


patients and selection strategies incorporating urodynamics. 
BJU International, 90: 567, 2002 


Gomha, M. A. and Boone, T. B.: Artificial urinary sphincter for 
post-prostatectomy incontinence in men who had prior radio- 
therapy: a risk and outcome analysis. J Urol, 167: 591, 2002 


Castille, Y., Opsomer, R. J., Tombal, B. et al.: Contribution of 
the preoperative urodynamic findings in the determination of 
risks factors of urinary incontinence after radical retropubic 
prostatectomy. Ann Readapt Med Phys, 46: 79, 2003 


Yurkanin, J. P., Dalkin, B. L. and Cui, H.: Evaluation of cold 
knife urethrotomy for the treatment of anastomotic stricture 
after radical retropuboic prostatectomy. J Urol, 165: 1545, 2001 


Sakamoto, K. and Blaivas, J. G.: Adult onset nocturnal enuresis. 
J Urol, 165: 1914, 2001 


Hindley, R. G., Mostafid, A. H., Brierly, R. D. et al.: The 2-year 
symptomatic and urodynamic results of a prospective randomi- 
zed trail of interstitial radiofrequency therapy vs transurethral 
resection of the prostate. BJU International, 88: 217, 2001 


Hunsballe, J. M.: Increased delta component in computerized 
sleep electroencephalographic analysis suggests abnormally 
deep sleep in primary monosymptomatic nocturnal enuresis. 
Scand J Urol Nephrol, 34: 294, 2000 


Uygur, M. C., Tan, M. O., Altug, U. et al.: Clinical , urodynamic 
and endoscopic characteristics of the Stanford pouch ileal neo- 
bladder construction with absorbable staples. Int J Urol, 7: 440, 
2000 


Steers, W. D.: Voiding dysfunction in the orthotopic neobladder. 
World J Urol, 18: 330, 2000 


El Bahnasawy, M. S., Osman, Y., Gomha, M. A. et al.: Noctur- 
nal enuresis in men with an orthotopic ileal reservoir: urodyna- 
mic evaluation. J Urol, 164: 10, 2000 


Marinkovic, S. and Badlani, G.: Voiding and sexual dysfunction 
after cerebrovascular accidents. J Urol, 165: 359, 2001 


Badlani, G. H., Vohara, S. and Mutola, J. A.: Detrusor behavior 
in patients with dominant hemispheric strokes. Neurourol Uro- 
dyn, 10: 119, 1991 


Sakakibara, R., Hattori, T., Uchiyama, T. et al.: Videourodyna- 
mic and sphincter motor unit potential analyses in Parkinson’s 
disease and multiple system atrophy. J Neurol Neurosurg Psy- 
chiatry, 71: 600, 2001 


Rivas, D. A. and Chancellor, M. B.: Neurogenic vesical dys- 
function. Urologic Clinics of North America, 22: 579, 1995 


Stohrer, M.: Alterations in the lower urinary tract after spinal 
cord injury - diagnosis, prevention and therapy of late sequelae. 
World J Urol, 7: 205, 1990 


Stohrer, M., Kramer, G., Lochner-Ernst, D. et al.: Diagnosis and 
treatment of bladder dysfunction in spinal cord injury patients. 
European Urology Update series, 1994 

McGuire, E. J. and Woodside, J. R.: Diagnostic advantages of 
fluoroscopic monitoring during urodynamic evaluation. Journal 
of Urology, 125: 830, 1981 

Rickwood, A. M. and Arnold, A. J.: Current management of 
childhood neuropathic bladder: review of 156 cases. Z Kinder- 
chir, 45: 238, 1990 

Lapides, J., Friend, C. R., Ajemian, E. P. et al.: A new test for 
neurogenic bladder. Journal of Urology, 88: 245, 1962 

Diokno, A. C., Davis, R. and Lapides, J.: Urecholine test for 
denervated bladder. Investigative Urology, 13: 233, 1975 
Blaivas, J. G., Labib, K. B., Michalik, S. J. et al.: Failure of 
bethanechol denervation supersensitivity as a diagnostic aid. 
Journal of Urology, 123: 199, 1980 

Pavlakis, A. J., Siroky, M. B. and Krane, R. J.: Neurogenic 
detrusor areflexia: correlation of perineal electromyography and 


666 


264. 


265. 


266. 


267. 


268. 


269. 


270. 


271; 


272. 


273. 


274. 


275, 


2706. 


ZTT 


278. 


279. 


280. 


281. 


282. 


283. 


bethanechol chloride supersensitivity testing. Journal of Urolo- 
gy, 129: 1182, 1983 


Bross, S., Braun, P. M., Weiss, J. et al.: The role of the carbachol 
test and concomitant diseases in patients with nonobstructive 
urinary retention undergoing sacral neuromodulation. World 
Journal of Urology, 20: 346, 2003 


Tanaka, H., Kakizaki, H., Kobayashi, S. et al.: The relevance of 
urethral resistance in children with myelodysplasia: its impact 
on upper urinary tract deterioration and the outcome of conser- 
vative management. Journal of Urology, 161: 929, 1999 


Kurzrock, E. A. and Polse, S.: Renal deterioration in myelodys- 
plastic children: urodynamic evaluation and clinical correlates. 
Journal of Urology, 159: 1657, 1998 


McGuire, E. J., Cespedes, R. D. and O’Connell, H. E.: Leak- 
point pressures. Urologic Clinics of North America, 23: 253, 
1996 


Bomalaski, M. D., Teague, J. L. and Brooks, B.: The long-term 
impact of urological management on the quality of life of chil- 
dren with spina bifida. J Urol, 154: 778, 1995 


Cardenas, D. D. and Mayo, M. E.: Lower urinary tract changes 
over time in suprasacral spinal cord injury. Paraplegia, 33: 326, 
1995 


Sidi, A. A., Dykstra, D. D. and Gonzalez, R.: The value of uro- 
dynamic testing in the management of neonates with myelodys- 
plasia: a prospective study. Journal of Urology, 135: 90, 1986 


McGuire, E. J., Woodside, J. R., Borden, T. A. et al.: Prognostic 
value of urodynamic testing in myelodysplastic patients. Journal 
of Urology, 126: 205, 1981 


Bauer, S. B., Hallett, M., Khoshbin, S. et al.: Predictive value of 
urodynamic evaluation in newborns with myelodysplasia. 
JAMA, 252: 650, 1984 


McLellan, D. and Bauer, S. B. in Section on Urology, American 
Academy of Pediatrics (New Orleans, 2003). 


Palmer, L. S., Richards, I. and Kaplan, W. E.: Age related blad- 
der capacity and bladder capacity growth in children with mye- 
lomeningocele. Journal of Urology, 158: 1261, 1997 


Starfield, B.: Functional bladder capacity in enuretic and non- 
enuretic children. J. Pediatr., 70: 777, 1967 


Koff, S. A.: Estimating bladder capacity in children. Urology, 
21: 248, 1983 


Kaefer, M., Rosen, A., Darbey, M. et al.: Pressure at residual 
volume: a useful adjunct to standard fill cystometry. Journal of 
Urology, 158: 1268, 1997 


Landau, E. H., Churchill, B. M., Jayanthi, V. R. et al.: The sen- 
sitivity of pressure specific bladder volume versus total bladder 
capacity as a measure of bladder storage dysfunction. Journal of 
Urology, 152: 1578, 1994 


Dator, D. P., Hatchett, L., Dyro, F. M. et al.: Urodynamic dys- 
function in walking myelodysplastic children. Journal of Urolo- 
gy, 148: 362, 1992 


Bauer, S. B.: The management of spina bifida from birth 
onwards. In: Pediatric urology, Edited by R. WhitakerandJ.R. 
Woodard. London: Butterworths, pp. 85, 1985 


Geraniotis, E., Koff, S. A. and Enrile, B.: The prophylactic use 
of clean intermittent catheterization in the treatment of infants 
and young children with myelomeningocele and neurogenic 
bladder dysfunction. Journal of Urology, 139: 85, 1988 
Teichman, J. M., Scherz, H. C., Kim, K. D. et al.: An alternati- 
ve approach to myelodysplasia management: aggressive obser- 
vation and prompt intervention. Journal of Urology, 152: 807, 
1994 

Spindel, M. R., Bauer, S. B., Dyro, F. M. et al.: The changing 


neurourologic lesion in myelodysplasia. JAMA, 258: 1630, 
1987 


284. 


285. 


286. 


287. 


288. 


289. 


290. 


291. 


293. 


294. 


295. 


296. 


297. 


298. 


299. 


300. 


301. 


302. 


303. 


304. 


Lais, A., Kasabian, N. G., Dyro, F. M. et al.: The neurosurgical 
implications of continuous neurourological surveillance of chil- 
dren with myelodysplasia. Journal of Urology, 150: 1879, 1993 


Tarcan, T., Bauer, S., Olmedo, E. et al.: Long-term followup of 
newborns with myelodysplasia and normal urodynamic fin- 
dings: Is followup necessary? Journal of Urology, 165: 564, 
2001 


Keating, M. A., Rink, R. C., Bauer, S. B. et al.: Neurourological 
implications of the changing approach in management of occult 
spinal lesions. Journal of Urology, 140: 1299, 1988 


Yip, C. M., Leach, G. E., Rosenfeld, D. S. et al.: Delayed dia- 
gnosis of voiding dysfunction: occult spinal dysraphism. Jour- 
nal of Urology, 134: 694, 1985 


Satar, N., Bauer, S. B., Scott, R. M. et al.: Late effects of early 
surgery on lipoma and lipomeningocele in children less than 1 
year old. Journal of Urology, 157: 1434, 1997 


Torre, M., Planche, D., Louis-Borrione, C. et al.: Value of elec- 
trophysiological assessment after surgical treatment of spinal 
dysraphism. Journal of Urology, 168: 1759, 2002 


Satar, N., Bauer, S. B., Shefner, J. et al.: The effects of delayed 
diagnosis and treatment in patients with an occult spinal dysra- 
phism. Journal of Urology, 154: 754, 1995 


Kondo, A., Kato, K., Kanai, S. et al.: Bladder dysfunction 
secondary to tethered cord syndrome in adults: is it curable? 
Journal of Urology, 135: 313, 1986 


2. Fone, P. D., Vapnek, J. M., Litwiller, S. E. et al.: Urodynamic 


findings in the tethered spinal cord syndrome: does surgical 
release improve bladder function? Journal of Urology, 157: 604, 
1997 


Guzman, L., Bauer, S. B., Hallett, M. et al.: Evaluation and 
management of children with sacral agenesis. Urology, 22: 506, 
1983 


Borrelli, M., Bruschini, H. and Nahas, W. C.: Sacral agenesis: 
why is it so frequently misdiagnosed? Urology, 26: 351, 1985 


Koff, S. A. and Deridder, P. A.: Patterns of neurogenic bladder 
dysfunction in sacral agenesis. Journal of Urology, 118: 87, 
1977 


Jakobson, H., Holm-Bentzen, M. and Hald, T.: The evaluation 
and management of children with sacral agenesis and dysgene- 
sis. Neurourology & Urodynamics, 4: 99, 1985 

Gotoh, T., Shinno, Y., Kobayashi, S. et al.: Diagnosis and mana- 
gement of sacral agenesis. European Urology, 20: 287, 1991 
Saito, M., Kondo, A. and Kato, K.: Diagnosis and treatment of 
neurogenic bladder due to partial sacral agenesis. British Jour- 
nal of Urology, 67: 472, 1991 

Boemers, T. M., van Gool, J. D., de Jong, T. P. et al.: Urodyna- 
mic evaluation of children with the caudal regression syndrome 
(caudal dysplasia sequence). Journal of Urology, 151: 1038, 
1994 

Boemers, T. M., Beek, F. J., van Gool, J. D. et al.: Urologic pro- 
blems in anorectal malformations. Part 1: Urodynamic findings 
and significance of sacral anomalies. Journal of Pediatric Sur- 
gery, 31: 407, 1996 

Wilmshurst, J. M., Kelly, R. and Borzyskowski, M.: Presenta- 
tion and outcome of sacral agenesis: 20 years’ experience. [see 
comment]. Developmental Medicine & Child Neurology, 41: 
806, 1999 

Cass, A. S., Luxenberg, M., Johnson, C. F. et al.: Management 
of the neurogenic bladder in 413 children. Journal of Urology, 
132: 521, 1984 


Pannek, J., Diederichs, W. and Botel, U.: Urodynamically 
controlled management of spinal cord injury in children. Neu- 
rourology & Urodynamics, 16: 285, 1997 


Donnelly, J. H. R. and Bunts, R. C.: Present urologic status of 
the WW II paraplegic: 25-year follow-up comparison with sta- 


667 


305. 


306. 


307. 


308. 


309. 


310. 


311. 


312. 


313. 


314. 


315. 


316. 


317. 


319. 


320. 


321. 


322. 


324. 


tus of the 20-year Korean War paraplegic and 5-year Vietnam 
paraplegic. J Urol, 108: 558, 1972 


Decter, R. M. and Bauer, S. B.: Urologic management of spinal 
cord injury in children. Urologic Clinics of North America, 20: 
475, 1993 


Iwatsubo, E., Iwakawa, A., Koga, H. et al.: Functional recovery 
of the bladder in patients with spinal cord injury—prognostica- 
ting programs of an aseptic intermittent catheterization. Hinyo- 
kika Kiyo - Acta Urologica Japonica, 31: 775, 1985 


Fanciullacci, F., Zanollo, A., Sandri, S. et al.: The neuropathic 
bladder in children with spinal cord injury. Paraplegia, 26: 83, 
1988 


Kim, Y. H., Kattan, M. W. and Boone, T. B.: Bladder leak point 
pressure: the measure for sphincterotomy success in spinal cord 
injured patients with external detrusor-sphincter dyssynergia. 
Journal of Urology, 159: 493, 1998 


Weld, K. J., Graney, M. J. and Dmochowski, R. R.: Clinical 
significance of detrusor sphincter dyssynergia type in patients 
with post-traumatic spinal cord injury. Urology, 56: 565, 2000 


Weld, K. J. and Dmochowski, R. R.: Association of level of 
injury and bladder behavior in patients with post-traumatic spi- 
nal cord injury. Urology, 55: 490, 2000 


Weld, K. J., Graney, M. J. and Dmochowski, R. R.: Differences 
in bladder compliance with time and associations of bladder 
management with compliance in spinal cord injured patients. 
Journal of Urology, 163: 1228, 2000 


Watanabe, T., Rivas, D. A. and Chancellor, M. B.: Urodynamics 
of spinal cord injury. Urologic Clinics of North America, 23: 
459, 1996 

Decter, R. M., Bauer, S. B., Khoshbin, S. et al.: Urodynamic 
assessment of children with cerebral palsy. Journal of Urology, 
138: 1110, 1987 

Mayo, M. E.: Lower urinary tract dysfunction in cerebral palsy. 
Journal of Urology, 147: 419, 1992 

Reid, C. J. and Borzyskowski, M.: Lower urinary tract dysfunc- 
tion in cerebral palsy. Archives of Disease in Childhood, 68: 
739, 1993 

Yokoyama, O., Nagano, K., Hirata, A. et al.: [Clinical evaluation 
for voiding dysfunction in patients with cerebral-palsy]. Nippon 
Hinyokika Gakkai Zasshi - Japanese Journal of Urology, 80: 
591, 1989 

Pena, A.: Posterior sagittal approach for the correction of ano- 
rectal malformations. Advances in Surgery, 19: 69, 1986 


. Barnes, P. D., Lester, P. D., Yamanashi, W. S. et al.: MRI in 


infants and children with spinal dysraphism. AJR American 
Journal of Roentgenology, 147: 339, 1986 

Greenfield, S. P. and Fera, M.: Urodynamic evaluation of the 
patient with an imperforate anus: a prospective study. Journal of 
Urology, 146: 539, 1991 


Kakizaki, H., Nonomura, K., Asano, Y. et al.: Preexisting neu- 
rogenic voiding dysfunction in children with imperforate anus: 
problems in management. Journal of Urology, 151: 1041, 1994 


Barry, J. E. and Auldist, A. W.: The Vater association; one end 
of a spectrum of anomalies. American Journal of Diseases of 
Children, 128: 769, 1974 


Emir, H. and Soylet, Y.: Neurovesical dysfunction in patients 
with anorectal malformations. European Journal of Pediatric 
Surgery, 8: 95, 1998 


3. Capitanucci, M. L., Rivosecchi, M., Silveri, M. et al.: Neurove- 


sical dysfunction due to spinal dysraphism in anorectal anoma- 
lies. European Journal of Pediatric Surgery, 6: 159, 1996 


De Gennaro, M., Rivosecchi, M., Lucchetti, M. C. et al.: The 
incidence of occult spinal dysraphism and the onset of neurove- 
sical dysfunction in children with anorectal anomalies. Euro- 
pean Journal of Pediatric Surgery, 4: 12, 1994 


325. 


326. 


331. 


332. 


333. 


334. 


335. 


336. 


337. 


338. 


340. 


341. 


342. 


343. 


344. 


345. 


Capitanucci, M. L., Iacobelli, B. D., Silveri, M. et al.: Long- 
term urological follow-up of occult spinal dysraphism in chil- 
dren. European Journal of Pediatric Surgery, 6: 25, 1996 

Bauer, S. B., Dieppa, R. A., Labib, K. K. et al.: The bladder in 


boys with posterior urethral valves: a urodynamic assessment. 
Journal of Urology, 121: 769, 1979 


. Mitchell, M.: Persistent ureteral dilation following valve resec- 


tion. Dialogues in Pediatric Urology, 5: 8, 1982 


. Glassberg, K. I.: The valve bladder syndrome: 20 years later. 


Journal of Urology, 166: 1406, 2001 


. Kim, Y. H., Horowitz, M., Combs, A. J. et al.: Management of 


posterior urethral valves on the basis of urodynamic findings. 
Journal of Urology, 158: 1011, 1997 


. Holmdahl, G., Sillen, U., Bachelard, M. et al.: The changing 


urodynamic pattern in valve bladders during infancy. Journal of 
Urology, 153: 463, 1995 


Holmdahl, G., Sillen, U., Hanson, E. et al.: Bladder dysfunction 
in boys with posterior urethral valves before and after puberty. 
Journal of Urology, 155: 694, 1996 


Holmdahl, G.: Bladder dysfunction in boys with posterior ure- 
thral valves. Scand J Urol Nephrol, 188: 1, 1997 


De Gennaro, M., Mosiello, G., Capitanucci, M. L. et al.: Early 
detection of bladder dysfunction following posterior urethral 
valves ablation. European Journal of Pediatric Surgery, 6: 163, 
1996 

De Gennaro, M., Capitanucci, M. L., Mosiello, G. et al.: The 
changing urodynamic pattern from infancy to adolescence in 
boys with posterior urethral valves. BJU International, 85: 1104, 
2000 

Peters, C. A., Bolkier, M., Bauer, S. B. et al.: The urodynamic 
consequences of posterior urethral valves. Journal of Urology, 
144: 122, 1990 

Lopez Pereira, P., Martinez Urrutia, M. J., Espinosa, L. et al.: 
Bladder dysfunction as a prognostic factor in patients with pos- 
terior urethral valves. BJU International, 90: 308, 2002 
Hollowell, J. G., Hill, P. D., Duffy, P. G. et al.: Lower urinary 
tract function after exstrophy closure. Pediatric Nephrology, 6: 
428, 1992 

Hollowell, J. G., Hill, P. D., Duffy, P. G. et al.: Evaluation and 
treatment of incontinence after bladder neck reconstruction in 


exstrophy and epispadias. British Journal of Urology, 71: 743, 
1993 


. Diamond, D. A., Bauer, S. B., Dinlenc, C. et al.: Normal urody- 


namics in patients with bladder exstrophy: are they achievable? 
Journal of Urology, 162: 841, 1999 

Abrahamsson, K., Hansson, E., Sillen, U. et al.: Bladder dys- 
function: an integral part of the ectopic ureterocele complex. 
Journal of Urology, 160: 1468, 1998 

Sherman, N. D., Stock, J. A. and Hanna, M. K.: Bladder dys- 
function after bilateral ectopic ureterocele repair. Journal of 
Urology, 170: 1975, 2003 

Holmes, N. M., Coplen, D. E., Strand, W. et al.: Is bladder dys- 
function and incontinence associated with ureteroceles congeni- 
tal or acquired? Journal of Urology, 168: 718, 2002 

Koff, S. A., Lapides, J. and Piazza, D. H.: Association of urina- 
ry tract infection and reflux with uninhibited bladder contrac- 
tions and voluntary sphincteric obstruction. Journal of Urology, 
122: 373, 1979 

Griffiths, D. J. and Scholtmeijer, R. J.: Vesicoureteral reflux and 
lower urinary tract dysfunction: evidence for 2 different 
reflux/dysfunction complexes. Journal of Urology, 137: 240, 
1987 

Sillen, U., Bachelard, M., Hansson, S. et al.: Video cystometric 
recording of dilating reflux in infancy. Journal of Urology, 155: 
1711, 1996 


668 


346. 


347. 


348. 


349. 


350. 


351. 


352. 


353. 


354. 


355. 


356. 


357. 


358. 


359. 


360. 


361. 


362. 


363. 


364. 


365. 


366. 


Greenfield, S. P. and Wan, J.: The relationship between dys- 
functional voiding and congenital vesicoureteral reflux. Current 
Opinion in Urology, 10: 607, 2000 


Capitanucci, M. L., Silveri, M., Mosiello, G. et al.: Prevalence 
of hypercontractility in male and female infants with vesico-ure- 
teral reflux. European Journal of Pediatric Surgery, 10: 172, 
2000 


Podesta, M. L., Castera, R. and Ruarte, A. C.: Videourodynamic 
findings in young infants with severe primary reflux. Journal of 
Urology, 171: 829, 2004 


Chandra, M., Maddix, H. and McVicar, M.: Transient urodyna- 
mic dysfunction of infancy: relationship to urinary tract infec- 
tions and vesicoureteral reflux. Journal of Urology, 155: 673, 
1996 


Chandra, M. and Maddix, H.: Urodynamic dysfunction in 
infants with vesicoureteral reflux. Journal of Pediatrics, 136: 
754, 2000 


Webster, G. D., Koefoot, R. B., Jr. and Sihelnik, S.: Urodynamic 
abnormalities in neurologically normal children with micturi- 
tion dysfunction. Journal of Urology, 132: 74, 1984 


Sillen, U., Hjalmas, K., Aili, M. et al.: Pronounced detrusor 
hypercontractility in infants with gross bilateral reflux. Journal 
of Urology, 148: 598, 1992 


Sillen, U., Bachelard, M., Hermanson, G. et al.: Gross bilateral 
reflux in infants: gradual decrease of initial detrusor hypercon- 
tractility. Journal of Urology, 155: 668, 1996 


Yeung, C. K., Godley, M. L., Dhillon, H. K. et al.: The charac- 
teristics of primary vesico-ureteric reflux in male and female 
infants with pre-natal hydronephrosis. British Journal of Urolo- 
gy, 80: 319, 1997 


Bachelard, M., Sillen, U., Hansson, S. et al.: Urodynamic pat- 
tern in asymptomatic infants: siblings of children with vesicou- 
reteral reflux. Journal of Urology, 162: 1733, 1999 


Nielsen, J. B.: Lower urinary tract function in vesicoureteral 
reflux. Scand J Urol Nephrol, 125: 15, 1989 


Homsy, Y. L., Nsouli, I., Hamburger, B. et al.: Effects of oxybu- 
tynin on vesicoureteral reflux in children. Journal of Urology, 
134: 1168, 1985 


Scholtmeijer, R. J. and Nijman, R. J.: Vesicoureteric reflux and 
videourodynamic studies: results of a prospective study after 
three years of follow-up. Urology, 43: 714, 1994 


Batista Miranda, J. E., Arano Bertran, P., Caffaratti, J. et al.: 
[Efficacy of oxybutynin chloride in children with vesico-urete- 
ral reflux and detrusor instability]. Anales Espanoles de Pedia- 
tria, 47: 251, 1997 


Seruca, H.: Vesicoureteral reflux and voiding dysfunction: a 
prospective study. Journal of Urology, 142: 494, 1989 


van Gool, J. D., Hjalmas, K., Tamminen-Mobius, T. et al.: His- 
torical clues to the complex of dysfunctional voiding, urinary 
tract infection and vesicoureteral reflux. The International 
Reflux Study in Children. Journal of Urology, 148: 1699, 1992 


Yeung, C. K., Godley, M. L., Dhillon, H. K. et al.: Urodynamic 
patterns in infants with normal lower urinary tracts or primary 
vesico-ureteric reflux. British Journal of Urology, 81: 461, 1998 


Bachelard, M., Sillen, U., Hansson, S. et al.: Urodynamic pat- 
tern in infants with urinary tract infection. [see comment]. Jour- 
nal of Urology, 160: 522, 1998 


Sillen, U.: Bladder dysfunction in children with vesico-ureteric 
reflux. Acta Paediatrica Supplement, 88: 40, 1999 


Moran Penco, J. M., Gomez Fraile, A., Rodriguez Alarcon, J. et 
al.: Evolution of the treatment of vesicoureteral reflux in Spain. 
Journal of Urology, 171: 834, 2004 


Martin-Crespo Izquierdo, R., Luque Mialdea, R., Cerda Berro- 
cal, J. et al.: [Indications for urodynamic studies in childhood: 


367. 


368. 


369. 


370. 
371. 


372. 


373. 


374. 


375. 


376. 


377. 


378. 


379. 


380. 


381. 


382. 


383. 


384. 


385. 


386. 


387. 


388. 


389. 


our experience with 214 surgical patients]. Cirugia Pediatrica, 8: 
31, 1995 


Bukurov, N. S., Stefanovic, K. B. and Marinkovic, J. M.: Uro- 
flow via stenotic urethra. International Urology & Nephrology, 
24: 55, 1992 


MacKeith, R., Meadow, S. R. and Turner, R. K.: How children 
become dry. In: Bladder control and enuresis, Edited by I. Kol- 
vin, R.L. MacKeithand S.R. Meadow. Philadelphia: Lippincott, 
pp. 3, 1973 


Yeats, W.: Bladder function in normal micturition. In: Bladder 
control and enuresis, Edited by I. Kolvin, R.L. MacKeithand 
S.R. Meadow. Philadelphia: Lippincott, pp. 28, 1973 


Bellman, N.: Encopresis. Acta Paediatr. Scand., 70: 1, 1966 


O’Regan, S., Yazbeck, S. and Schick, E.: Constipation, bladder 
instability, urinary tract infection syndrome. Clinical Nephrolo- 
gy, 23: 152, 1985 


Koff, S. A., Wagner, T. T. and Jayanthi, V. R.: The relationship 
among dysfunctional elimination syndromes, primary vesicou- 
reteral reflux and urinary tract infections in children. Journal of 
Urology, 160: 1019, 1998 


Pohl, H. G., Bauer, S. B., Borer, J. G. et al.: The outcome of voi- 
ding dysfunction managed with clean intermittent catheteriza- 
tion in neurologically and anatomically normal children. BJU 
International, 89: 923, 2002 


McKenna, P. H., Herndon, C. D., Connery, S. et al.: Pelvic floor 
muscle retraining for pediatric voiding dysfunction using inter- 
active computer games. Journal of Urology, 162: 1056, 1999 


Borer, J.: Predominant urodynamic parameters in girls with 
recurrent UTI. J. Urol., 161: 162, 1999 


Mueller, S.: Development of urinary control in children. JAMA, 
172: 1256, 1987 


Lebowitz, R. L. and Mandell, J.: Urinary tract infection in chil- 
dren: putting radiology in its place. Radiology, 165: 1, 1987 


Hanna, M. K., Di Scipio, W., Suh, K. K. et al.: Urodynamics in 
children. Part II. The pseudoneurogenic bladder. Journal of Uro- 
logy, 125: 534, 1981 

Borzyskowski, M. and Mundy, A. R.: Videourodynamic assess- 
ment of diurnal urinary incontinence. Archives of Disease in 
Childhood, 62: 128, 1987 

Rodriguez, E., Delucchi, A., Holzer, J. et al.: Urodynamics in 
children with recurrent urinary infection, enuresis and bladder 
incontinence. Revista Chilena de Pediatria, 60: 283, 1989 
Glazier, D. B., Murphy, D. P., Fleisher, M. H. et al.: Evaluation 
of the utility of video-urodynamics in children with urinary tract 
infection and voiding dysfunction. British Journal of Urology, 
80: 806, 1997 

Parekh, D. J., Pope, J. C., Adams, M. C. et al.: The use of radio- 
graphy, urodynamic studies and cystoscopy in the evaluation of 
voiding dysfunction. Journal of Urology, 165: 215, 2001 
Fergusson, D. M., Horwood, L. J. and Shannon, F. T.: Factors 
related to the age of attainment of nocturnal bladder control: an 
8-year longitudinal study. Pediatrics, 78: 884, 1986 

Hoebeke, P., Van Laecke, E., Raes, A. et al.: Bladder function 
and non-neurogenic dysfunction in children: classification and 
terminology. Acta Urologica Belgica, 63: 93, 1995 


Husmann, D. A.: Enuresis. Urology, 48: 184, 1996 


Wan, J. and Greenfield, S.: Enuresis and common voiding 
abnormalities. Pediatric Clinics of North America, 44: 1117, 
1997 


Hjalmas, K.: Pathophysiology and impact of nocturnal enuresis. 
Acta Paediatrica, 86: 919, 1997 


Chandra, M.: Nocturnal enuresis in children. Current Opinion in 
Pediatrics, 10: 167, 1998 


Schultz-Lampel, D.: [Pathophysiology and diagnosis of functio- 


669 


390. 


391. 


398. 


399. 


400. 


401. 


402. 


403. 


404. 


405. 


406. 


407. 


408. 


409. 


410. 


411. 


nal disorders of micturition]. Urologe (Ausg A), 38: 14, 1999 


Jalkut, M. W., Lerman, S. E. and Churchill, B. M.: Enuresis. 
Pediatric Clinics of North America, 48: 1461, 2001 


Mayo, M. E. and Burns, M. W.: Urodynamic studies in children 
who wet. British Journal of Urology, 65: 641, 1990 


. Weerasinghe, N. and Malone, P. S.: The value of videourodyna- 


mics in the investigation of neurologically normal children who 
wet. British Journal of Urology, 71: 539, 1993 


3. Arena, F., Romeo, C. and Manganaro, A.: Rilievi videourodina- 


mici nel bambino con enuresi. Pediatr. Med. Chir., 18: 515, 
1996 


. Medel, R., Ruarte, A. C., Castera, R. et al.: Primary enuresis: a 


urodynamic evaluation. British Journal of Urology, 81: 50, 1998 


. Hellerstein, S. and Linebarger, J. S.: Voiding dysfunction in 


pediatric patients. Clinical Pediatrics, 42: 43, 2003 


. Kawauchi, A., Tanaka, Y., Naito, Y. et al.: Bladder capacity at 


the time of enuresis. Urology, 61: 1016, 2003 


. Firlit, C. F., Smey, P. and King, L. R.: Micturition urodynamic 


flow studies in children. Transactions of the American Associa- 
tion of Genito-Urinary Surgeons, 69: 8, 1977 


Haddad, E., Brunel, P. and Delmas, V.: Le bilan urodynamique 
de l’enuresie de l'adulte jeune est-il justifie? Prog. Urol., 3: 462, 
1993 


Persson-Junemann, C., Seemann, O., Kohrmann, K. U. et al.: 
Comparison of urodynamic findings and response to oxybutynin 
in nocturnal enuresis. European Urology, 24: 92, 1993 

Porter, T., Weerasinghe, N. and Malone, P. S.: Modification of 
therapy based on videourodynamics in neurologically normal 
children: Southampton 1988-1993. British Journal of Urology, 
76: 779, 1995 

Kosar, A., Arikan, N. and Dincel, C.: Effectiveness of oxybuty- 
nin hydrochloride in the treatment of enuresis nocturna—a cli- 
nical and urodynamic study. Scand J Urol Nephrol, 33: 115, 
1999 

Hoebeke, P., Raes, A. and Vande Walle, J.: Urodynamics in chil- 
dren: what and how to do it? Acta Urol. Belg., 66: 23, 1998 
Yeung, C. K.: Continuous real-time ambulatory urodynamic 
monitoring in infants and young children using infrared teleme- 
try. British Journal of Urology, 81: 76, 1998 

Sillen, U., Hellstrom, A. L., Hermanson, G. et al.: Comparison 
of urodynamic and free voiding pattern in infants with dilating 
reflux. Journal of Urology, 161: 1928, 1999 

Norgaard, J. P.: Technical aspects of assessing bladder function 
in children. Scand J Urol Nephrol, 173: 43, 1995 

Griffiths, D. J. and Scholtmeijer, R. J.: Precise urodynamic 
assessment of meatal and distal urethral stenosis in girls. Neu- 
rourology & Urodynamics, 1: 89, 1982 

Griffiths, D. J. and Scholtmeijer, R. J.: Precise urodynamic 
assessment of anatomic urethral obstruction in boys. Neurouro- 
logy & Urodynamics, 1: 97, 1982 

Yeung, C. K., Chiu, H. N. and Sit, F. K.: Bladder dysfunction in 
children with refractory monosymptomatic primary nocturnal 
enuresis. Journal of Urology, 162: 1049, 1999 

Yeung, C. K., Chiu, H. N. and Sit, F. K.: Sleep disturbance and 
bladder dysfunction in enuretic children with treatment failure: 
fact or fiction? Scand J Urol Nephrol, 202: 20, 1999 


Araki, I., Zakoji, H., Komuro, M. et al.: Lower urinary tract 
symptoms in men and women without underlying disease cau- 
sing micturition disorder: a cross-sectional study assessing the 
natural history of bladder function. Journal of Urology, 170: 
1901, 2003 


Jones, K. W. and Schoenberg, H. W.: Comparison of the inci- 
dence of bladder hyperreflexia in patients with benign prostatic 
hypertrophy and age-matched female controls. J Urol, 133: 425, 
1985 


412. 


413. 


414. 


415. 


416. 


417. 


418. 


419. 


420. 


421. 


422. 


423. 


424. 


425. 


426. 


427. 


428. 


429. 


430. 


Resnick, N. M., Yalla, S. V. and Laurino, E.: The pathophysio- 
logy of urinary incontinence among institutionalized elderly 
persons. New England Journal of Medicine, 320: 1, 1989 


Homma, Y., Imajo, C. and Takahashi, S. e. a.: Urinary symptoms 
and urodynamics in a normal elderly population. Scand J Urol 
Nephrol Suppl, 157: 27, 1994 


Okorocha, I., Cumming, G. and Gould, I.: Female urodynamics 
and lower urinary tract infection. BJU Int, 89: 863, 2002 


Fonda, D., Benvenuti, F., Cottenden, A. et al.: Urinary inconti- 
nence and bladder dysfunction in older persons. In: Incontinen- 
ce: 2nd International Consultation on Incontinence, Edited by P. 
Abrams, L. Cardozo, S. Khoury et al. Plymouth, UK: Plymbrid- 
ge Distributing Ltd, pp. 625, 2002 


Lin, H. H., Torng, P. L., Sheu, B. C. et al.: Urodynamically age- 
specific prevalence of urinary incontinence in women with uri- 
nary symptoms. Neurourology & Urodynamics, 22: 29, 2003 


Resnick, N. M. and Yalla, S. V.: Detrusor hyperactivity with 
impaired contractile function. An unrecognized but common 
cause of incontinence in elderly patients. JAMA, 257: 3076, 
1987 

Resnick, N. M., Brandeis, G. H., Baumann, M. M. et al.: Eva- 
luating a national assessment strategy for urinary incontinence 
in nursing home residents: reliability of the minimum data set 
and validity of the resident assessment protocol. Neurourol Uro- 
dyn, 15:: 583, 1996 

Wall, L. L., Wiskind, A. K. and Taylor, P. A. e. a.: Simple blad- 
der filling with a cough stress test compared with subtracted 
cystometry for the diagnosis of urinary incontinence. Am J Obs- 
tet Gynecol, 171:: 1472, 1994 

Fonda, D., Brimage, P. J. and D’astoli, M.: Simple screening for 
urinary incontinence in the elderly: comparison of simple and 
multichannel cystometry. Urology, 42: 536, 1993 

Ouslander, J., Leach, G. and Abelson, S. et. al.: Simple versus 
multicannel cystometry in the evaluation of bladder function in 
an incontinent geriatric population. J Urol, 140: 1482, 1988 
Sutherst, J. R. and Brown, M. C.: Comparison of single and 
multichannel cystometry in diagnosing bladder instability. Br 
Med J (Clin Res Ed), 288: 1720, 1984 

Sand, P. K., Brubaker, L. T. and and Novak, T.: Simple standing 
incremental cystometry as a screening method for detrusor 
instability. Obstet Gynecol, 77: 453, 1991 

Dennis, P. J., Rohner, T. J. J. and Hu, T. W. et. al.: Simple uro- 
dynamic evaluation of incontinence elderly female nursing 
home patients. A descriptive analysis. Urology, 37: 173, 1991 
Galarneau, L.: Bedside cystometry —a useful diagnostic tool for 
nurse continence advisors. Perspectives, 27: 3, 2003 


Resnick, N. M., Brandeis, G. H., Baumann, M. M. et al.: Mis- 
diagnosis of urinary incontinence in nursing home women: pre- 
valence and a proposed solution. Neurourology & Urodyna- 
mics, 15: 599, 1996 


Goode, P. S., Burgio, K. L., Locher, J. L. et al.: Urodynamic 
changes associated with behavioral and drug treatment of urge 
incontinence in older women. Journal of the American Geria- 
trics Society, 50: 808, 2002 


Abrams, P., Griffiths, D., Höfner, K. et al.: The urodynamics of 
LUTS. In: Benign Prostatic Hyperplasia, Edited by C. Chate- 
lain, L. Denis, K.T. Foo et al. Plymouth, United Kingdom: 
Plymbridge Distributors Ltd, pp. 227, 2001 


Sevestre, S., Ciofu, C., Deval, B. et al.: Results of the tension- 
free vaginal tape technique in the elderly. European Urology, 
44:128, 2003 

Gormley, E. A., Griffiths, D. J., McCracken, P. N. et al.: Effect 
of transurethral resection of the prostate on detrusor instability 


and urge incontinence in elderly males. Neurourology & Uro- 
dynamics, 12: 445, 1993 


670 


431. 


432. 


433. 


434. 


435. 


436. 


437. 


438. 


439. 


440. 


441. 


442. 


443. 


444. 


445. 


446. 


447. 


448. 


449. 


450. 


451. 


Diamant, N. E., Kamm, M. A., Wald, A. et al.: AGA technical 
review on anorectal testing techniques. Gastroenterology, 116: 
735, 1999 


Bharucha, A. E.: Fecal incontinence. Surg Clin North Am, 82: 
1253, 2002 


Rao, S. S. and Sun, W. M.: Current techniques of assessing defe- 
cation dynamics. Digestive Diseases, 15: 64, 1997 


Yang, Y. K. and Wexner, S. D.: Anal pressure vectography is of 
no apparent benefit for sphincter evaluation. International Jour- 
nal of Colorectal Disease, 9: 92, 1994 


Tjandra, J. J., Sharma, B. R., McKirdy, H. C. et al.: Anorectal 
physiological testing in defecatory disorders: a prospective 
study. Australian & New Zealand Journal of Surgery, 64: 322, 
1994 


Braun, J. C., Treutner, K. H., Dreuw, B. et al.: Vectormanome- 
try for differential diagnosis of fecal incontinence. Diseases of 
the Colon & Rectum, 37: 989, 1994 


Perry, R. E., Blatchford, G. J., Christensen, M. A. et al.: Mano- 
metric diagnosis of anal sphincter injuries. American Journal of 
Surgery, 159: 112, 1990 


Rao, S. S. and Patel, R. S.: How useful are manometric tests of 
anorectal function in the management of defecation disorders? 
American Journal of Gastroenterology, 92: 469, 1997 


Sun, W. M., Donnelly, T. C. and Read, N. W.: Utility of a com- 
bined test of anorectal manometry, electromyography, and sen- 
sation in determining the mechanism of ‘idiopathic’ faecal 
incontinence. Gut, 33: 807, 1992 

Sun, W. M., Read, N. W., Miner, P. B. et al.: The role of tran- 
sient internal sphincter relaxation in faecal incontinence? Inter- 
national Journal of Colorectal Disease, 5: 31, 1990 

Buser, W. D. and Miner, P. B., Jr.: Delayed rectal sensation with 
fecal incontinence. Successful treatment using anorectal mano- 
metry. Gastroenterology, 91: 1186, 1986 

Farouk, R., Duthie, G. S., MacGregor, A. B. et al.: Evidence of 
electromechanical dissociation of the internal anal sphincter in 
idiopathic fecal incontinence. Diseases of the Colon & Rectum, 
37: 595, 1994 

Diamant, N. E. and Harris, L. D.: Comparison of objective mea- 
surement of anal sphincter strength with anal sphincter pres- 
sures and levator ani function. Gastroenterology, 56: 110, 1969 
Hallan, R. I., Marzouk, D. E., Waldron, D. J. et al.: Comparison 
of digital and manometric assessment of anal sphincter function. 
British Journal of Surgery, 76: 973, 1989 

Felt-Bersma, R. J., Klinkenberg-Knol, E. C. and Meuwissen, S. 
G.: Investigation of anorectal function. British Journal of Surge- 
ry, 75: 53, 1988 

Buch, E., Alos, R., Solana, A. et al.: Can digital examination 
substitute anorectal manometry for the evaluation of anal canal 
pressures? Revista Espanola de Enfermedades Digestivas, 90: 
85, 1998 


Eckardt, V. F. and Kanzler, G.: How reliable is digital examina- 
tion for the evaluation of anal sphincter tone? International Jour- 
nal of Colorectal Disease, 8: 95, 1993 


Rogers, J., Laurberg, S., Misiewicz, J. J. et al.: Anorectal phy- 
siology validated: a repeatability study of the motor and senso- 
ry tests of anorectal function. British Journal of Surgery, 76: 
607, 1989 


McHugh, S. M. and Diamant, N. E.: Effect of age, gender, and 
parity on anal canal pressures. Contribution of impaired anal 
sphincter function to fecal incontinence. Digestive Diseases & 
Sciences, 32: 726, 1987 

Read, N. W., Harford, W. V., Schmulen, A. C. et al.: A clinical 
study of patients with fecal incontinence and diarrhea. Gas- 
troenterology, 76: 747, 1979 


Bharucha, A. E., Seide, B., Fox, J. C. et al.: Day-to-day repro- 


452. 


453. 


454. 


455. 


456. 


457. 


458. 


459. 


460. 


461. 


462. 


463. 


464. 


465. 


466. 


467. 


468. 


469. 


470. 


ducibility of anorectal sensorimotor assessments in healthy sub- 
jects. Neurogastroenterology & Motility, 16: 241, 2004 


Read, N. W., Bartolo, D. C. and Read, M. G.: Differences in anal 
function in patients with incontinence to solids and in patients 
with incontinence to liquids. British Journal of Surgery, 71: 39, 
1984 


Allen, M. L., Orr, W. C. and Robinson, M. G.: Anorectal func- 
tioning in fecal incontinence. Digestive Diseases & Sciences, 
33: 36, 1988 


Rex, D. K. and Lappas, J. C.: Combined anorectal manometry 
and defecography in 50 consecutive adults with fecal inconti- 
nence. Diseases of the Colon & Rectum, 35: 1040, 1992 


Salvioli, B., Bharucha, A. E., Rath-Harvey, D. et al.: Rectal 
compliance, capacity, and rectoanal sensation in fecal inconti- 
nence. American Journal of Gastroenterology, 96: 2158, 2001 


Fernandez-Fraga, X., Azpiroz, F. and Malagelada, J. R.: Signifi- 
cance of pelvic floor muscles in anal incontinence. Gastroente- 
rology, 123: 1441, 2002 


Henry, M. M.: Physiology of anal continence and defecation. In: 
Female pelvic floor disorders - Investigation and management, 
Edited by J. Benson. New York: Norton Medical Books, pp. 51, 
1992 


Frencken, B. and Von Euler, C.: Influence of pudendal block on 
the function of the anal sphincters. Gut, 16: 482, 1975 


Dickinson, V. A.: Maintenance of anal continence: a review of 
pelvic floor physiology. Gut, 19: 1163, 1978 


Felt-Bersma, R. J., Klinkenberg-Knol, E. C. and Meuwissen, S. 
G.: Anorectal function investigations in incontinent and conti- 
nent patients. Differences and discriminatory value. Diseases of 
the Colon & Rectum, 33: 479, 1990 


Felt-Bersma, R. J., Sloots, C. E., Poen, A. C. et al.: Rectal com- 
pliance as a routine measurement: extreme volumes have direct 
clinical impact and normal volumes exclude rectum as a pro- 
blem. Diseases of the Colon & Rectum, 43: 1732, 2000 


Chiarioni, G., Scattolini, C., Bonfante, F. et al.: Liquid stool 
incontinence with severe urgency: anorectal function and effec- 
tive biofeedback treatment. Gut, 34: 1576, 1993 


Telford, K. J., Ali, A. S., Lymer, K. et al.: Fatigability of the 
external anal sphincter in anal incontinence. Diseases of the 
Colon & Rectum, 47: 746, 2004 

Marcello, P. W., Barrett, R. C., Coller, J. A. et al.: Fatigue rate 
index as a new measure of external sphincter function. Dis 
Colon Rectum, 41: 336, 1998 

Jorge, J. M. and Habr-Gama, A.: The value of sphincter asym- 
metry index in anal incontinence. International Journal of Colo- 
rectal Disease, 15: 303, 2000 

Fynes, M. M., Behan, M., O’Herlihy, C. et al.: Anal vector volu- 
me analysis complements endoanal ultrasonographic assess- 
ment of postpartum anal sphincter injury. British Journal of Sur- 
gery, 87: 1209, 2000 

Zbar, A. P., Kmiot, W. A., Aslam, M. et al.: Use of vector volu- 
me manometry and endoanal magnetic resonance imaging in the 
adult female for assessment of anal sphincter dysfunction. 
Diseases of the Colon & Rectum, 42: 1411, 1999 


Cornella, J. L., Hibner, M., Fenner, D. E. et al.: Three-dimen- 
sional reconstruction of magnetic resonance images of the anal 
sphincter and correlation between sphincter volume and pressu- 
re. American Journal of Obstetrics & Gynecology, 189: 130, 
2003 


Miller, R., Bartolo, D. C., Cervero, F. et al.: Anorectal sampling: 
a comparison of normal and incontinent patients. British Journal 
of Surgery, 75: 44, 1988 


Russo, A., Botten, R., Kong, M. F. et al.: Effects of acute hyper- 
glycaemia on anorectal motor and sensory function in diabetes 
mellitus. Diabetic Medicine, 21: 176, 2004 


671 


471. 


472. 


473. 


474. 


475. 


476. 


477. 


478. 


479. 


480. 


481. 


482. 


483. 


484. 


485. 


486. 


487. 


488. 


489. 


Epanomeritakis, E., Koutsoumbi, P., Tsiaoussis, I. et al.: Impair- 
ment of anorectal function in diabetes mellitus parallels duration 
of disease. Diseases of the Colon & Rectum, 42: 1394, 1999 


Rasmussen, O. O., Ronholt, C., Alstrup, N. et al.: Anorectal 
pressure gradient and rectal compliance in fecal incontinence. 
International Journal of Colorectal Disease, 13: 157, 1998 


Loening-Baucke, V. and Anuras, S.: Anorectal manometry in 
healthy elderly subjects. Journal of the American Geriatrics 
Society, 32: 636, 1984 


Wald, A. and Tunuguntla, A. K.: Anorectal sensorimotor dys- 
function in fecal incontinence and diabetes mellitus. Modifica- 
tion with biofeedback therapy. New England Journal of Medici- 
ne, 310: 1282, 1984 


Merkel, I. S., Locher, J., Burgio, K. et al.: Physiologic and psy- 
chologic characteristics of an elderly population with chronic 
constipation. American Journal of Gastroenterology, 88: 1854, 
1993 


Sun, W. M., Read, N. W. and Donnelly, T. C.: Impaired internal 
anal sphincter in a subgroup of patients with idiopathic fecal 
incontinence. Gastroenterology, 97: 130, 1989 


Whitehead, W. E., Orr, W. C., Engel, B. T. et al.: External anal 
sphincter response to rectal distension: Learned response or 
reflex. Psychophysiology, 19: 57, 1982 


Engel, B. T.: Fecal incontinence. In: Behavioural Approaches to 
Medical Treatment, Edited by: pp. 166, 1995 


Mitrani, C., Chun, A., Desautels, S. et al.: Anorectal manometric 
characteristics in men and women with idiopathic fecal inconti- 
nence. Journal of Clinical Gastroenterology, 26: 175, 1998 


Kumar, D., Waldron, D., Williams, N. S. et al.: Prolonged ano- 
rectal manometry and external anal sphincter electromyography 


in ambulant human subjects. Digestive Diseases & Sciences, 35: 
641, 1990 


Ferrara, A., Pemberton, J. H., Grotz, R. L. et al.: Prolonged 
ambulatory recording of anorectal motility in patients with 
slow-transit constipation. American Journal of Surgery, 167: 73, 
1994 


Ferrara, A., Pemberton, J. H., Levin, K. E. et al.: Relationship 
between anal canal tone and rectal motor activity. Diseases of 
the Colon & Rectum, 36: 337, 1993 


Farouk, R., Duthie, G. S., Pryde, A. et al.: Abnormal transient 
internal sphincter relaxation in idiopathic pruritus ani: physiolo- 
gical evidence from ambulatory monitoring. British Journal of 
Surgery, 81: 603, 1994 


Sato, T., Konishi, F., Minakami, H. et al.: Pelvic floor distur- 
bance after childbirth: vaginal delivery damages the upper 
levels of sphincter innervation. Diseases of the Colon & Rec- 
tum, 44: 1155, 2001 


Fitzpatrick, M., Behan, M., O’Connell, P. R. et al.: Randomised 
clinical trial to assess anal sphincter function following forceps 
or vacuum assisted vaginal delivery. BJOG: an International 
Journal of Obstetrics & Gynaecology, 110: 424, 2003 


Zetterstrom, J., Lopez, A., Holmstrom, B. et al.: Obstetric 
sphincter tears and anal incontinence: an observational follow- 
up study. Acta Obstetrica et Gynecologica Scandinavica, 82: 
921, 2003 


Chaliha, C., Sultan, A. H., Bland, J. M. et al.: Anal function: 
effect of pregnancy and delivery. American Journal of Obste- 
trics & Gynecology, 185: 427, 2001 


Damon, H., Henry, L., Roman, S. et al.: Influence of rectal pro- 
lapse on the asymmetry of the anal sphincter in patients with 
anal incontinence. BMC Gastroenterology, 3: 23, 2003 


Siproudhis, L., Bellissant, E., Juguet, F. et al.: Rectal adaptation 
to distension in patients with overt rectal prolapse. British Jour- 
nal of Surgery, 85: 1527, 1998 


490. 


491. 


492. 


493. 


494. 


495. 


496. 


497. 


498. 


499. 


500. 


501. 


502. 


503. 


504. 


505. 


506. 


507. 


508. 


Harewood, G. C., Coulie, B., Camilleri, M. et al.: Descending 
perineum syndrome: audit of clinical and laboratory features 
and outcome of pelvic floor retraining. American Journal of 
Gastroenterology, 94: 126, 1999 


Stocchi, F., Badiali, D., Vacca, L. et al.: Anorectal function in 
multiple system atrophy and Parkinson’s disease. Movement 
Disorders, 15: 71, 2000 


Snooks, S. J., Swash, M. and Henry, M. M.: Abnormalities in 
central and peripheral nerve conduction in patients with anorec- 
tal incontinence. Journal of the Royal Society of Medicine, 78: 
294, 1985 


Tjandra, J. J., Ooi, B. S. and Han, W. R.: Anorectal physiologic 
testing for bowel dysfunction in patients with spinal cord 
lesions. Diseases of the Colon & Rectum, 43: 927, 2000 


Womack, N. R., Morrison, J. F. and Williams, N. S.: The role of 
pelvic floor denervation in the aetiology of idiopathic faecal 
incontinence. British Journal of Surgery, 73: 404, 1986 


Kenefick, N. J., Vaizey, C. J., Cohen, R. C. et al.: Medium-term 
results of permanent sacral nerve stimulation for faecal inconti- 
nence. British Journal of Surgery, 89: 896, 2002 


Broens, P., Van Limbergen, E., Penninckx, F. et al.: Clinical and 
manometric effects of combined external beam irradiation and 
brachytherapy for anal cancer. International Journal of Colorec- 
tal Disease, 13: 68, 1998 


Minguez, M., Melo, F., Espi, A. et al.: Therapeutic effects of dif- 
ferent doses of botulinum toxin in chronic anal fissure. Diseases 
of the Colon & Rectum, 42: 1016, 1999 


Cheetham, M. J., Kamm, M. A. and Phillips, R. K.: Topical phe- 
nylephrine increases anal canal resting pressure in patients with 
faecal incontinence. Gut, 48: 356, 2001 


Womack, N. R., Morrison, J. F. and Williams, N. S.: Prospecti- 
ve study of the effects of postanal repair in neurogenic faecal 
incontinence. British Journal of Surgery, 75: 48, 1988 


van Duijvendijk, P., Slors, F., Taat, C. W. et al.: A prospective 
evaluation of anorectal function after total mesorectal excision 
in patients with a rectal carcinoma. Surgery, 133: 56, 2003 


Ha, H. T., Fleshman, J. W., Smith, M. et al.: Manometric squee- 
ze pressure difference parallels functional outcome after over- 


lapping sphincter reconstruction. Diseases of the Colon & Rec- 
tum, 44: 655, 2001 


Garcia-Aguilar, J., Belmonte Montes, C., Perez, J. J. et al.: 
Incontinence after lateral internal sphincterotomy: anatomic and 
functional evaluation. Diseases of the Colon & Rectum, 41: 423, 
1998 


Halverson, A. L., Hull, T. L., Remzi, F. et al.: Perioperative res- 
ting pressure predicts long-term postoperative function after 
ileal pouch-anal anastomosis. Journal of Gastrointestinal Surge- 
ry, 6: 316, 2002 


Chang, S. C. and Lin, J. K.: Change in anal continence after sur- 
gery for intersphincteral anal fistula: a functional and manome- 
tric study. International Journal of Colorectal Disease, 18: 111, 
2003 


van Dam, J. H., Huisman, W. M., Hop, W. C. et al.: Fecal conti- 
nence after rectocele repair: a prospective study. International 
Journal of Colorectal Disease, 15: 54, 2000 


Poen, A. C., Felt-Bersma, R. J., Strijers, R. L. et al.: Third- 
degree obstetric perineal tear: long-term clinical and functional 
results after primary repair. British Journal of Surgery, 85: 1433, 
1998 


Pinedo, G., Vaizey, C. J., Nicholls, R. J. et al.: Results of repeat 
anal sphincter repair. British Journal of Surgery, 86: 66, 1999 


Osterberg, A., Edebol Eeg-Olofsson, K. and Graf, W.: Results of 
surgical treatment for faecal incontinence. British Journal of 
Surgery, 87: 1546, 2000 


672 


509. 


510. 


S11. 


512. 


513. 


514. 


515, 


516. 


517. 


518. 


519. 


520. 


521. 


522. 


523. 


524. 


525. 


526. 


527, 


528. 


529. 


Goffeng, A. R., Andersch, B., Andersson, M. et al.: Objective 
methods cannot predict anal incontinence after primary repair of 
extensive anal tears. Acta Obstetricia et Gynecologica Scandi- 
navica, 77: 439, 1998 


Davis, K., Kumar, D., Stanton, S. L. et al.: Symptoms and anal 
sphincter morphology following primary repair of third-degree 
tears. British Journal of Surgery, 90: 1573, 2003 

Herman, R. M., Richter, P., Walega, P. et al.: Anorectal sphinc- 
ter function and rectal barostat study in patients following trans- 
anal endoscopic microsurgery. International Journal of Colorec- 
tal Disease, 16: 370, 2001 


Carapeti, E. A., Kamm, M. A. and Phillips, R. K.: Randomized 
controlled trial of topical phenylephrine in the treatment of fae- 
cal incontinence. British Journal of Surgery, 87: 38, 2000 


Mander, B. J., Wexner, S. D., Williams, N. S. et al.: Preliminary 
results of a multicentre trial of the electrically stimulated graci- 
lis neoanal sphincter. British Journal of Surgery, 86: 1543, 1999 


Nicholls, T. J. e. a.: Inter-examiner reproducibility of anorectal 
motor and sensory function tests. Gut, 50, suppl. 11: A60, 2002 


Keighley, M. R., Henry, M. M., Bartolo, D. C. et al.: Anorectal 
physiology measurement: report of a working party. 356, 


Kiff, E. S. and Swash, M.: Slowed conduction in the pudendal 
nerves in idiopathic (neurogenic) faecal incontinence. 614, 
Gilliland, R., Altomare, D. F., Moreira, H., Jr. et al.: Pudendal 
neuropathy is predictive of failure following anterior overlap- 
ping sphincteroplasty. 1516, 

Chen, A. S., Luchtefeld, M. A., Senagore, A. J. et al.: Pudendal 
nerve latency. Does it predict outcome of anal sphincter repair? 
: 1005, 

Allen, R. E., Hosker, G. L., Smith, A. R. et al.: Pelvic floor 
damage and childbirth: a neurophysiological study. [see com- 
ment]. 770, 

Tjandra, J. J., Han, W. R. and Thorne, A. M. in 2001 Annual 
Meeting of The American Society of Colon and Rectal Surgeons 
P92 (C92) (2001). 

Hill, J., Hosker, G. and Kiff, S.: Pudendal nerve terminal motor 
latency measurements: what they do and do not tell us. Br J 
Surg, 89: 1268, 2002 

Cheong, D. M., Vaccaro, C. A., Salanga, V. D. et al.: Electro- 
diagnostic evaluation of fecal incontinence. [erratum appears in 
Muscle Nerve 1995 Nov;18(11):1368]. Muscle & Nerve, 18: 
612, 1995 

Law, P. J., Kamm, M. A. and Bartram, C. I.: A comparison bet- 
ween electromyography and anal endosonography in mapping 
external anal sphincter defects. Diseases of the Colon & Rec- 
tum, 33: 370, 1990 


Ferrara, A., Lujan, J. H., Cebrian, J. et al.: Clinical, manometric, 
and EMG characteristics of patients with fecal incontinence. 
Techniques in Coloproctology, 5: 13, 2001 


Merletti, R., Bottin, A. and Cescon, C. e. a.: Multichannel sur- 
face EMG for the non-invasive assessment of the anal sphincter 
muscle. Digestion, 69: 112, 2004 


Enck, P., Franz, H. and Azpiroz, F. e. a.: Innervation zones of the 
external anal sphincter in healthy male and female subjects. Pre- 
liminary results. Digestion, 69: 123, 2004 


Beddy, P., Neary, P., Eguare, E. I. et al.: Electromyographic bio- 
feedback can improve subjective and objective measures of 
fecal incontinence in the short term. Journal of Gastrointestinal 
Surgery, 8: 64, 2004 

Rieger, N. A., Wattchow, D. A., Sarre, R. G. et al.: Prospective 


trial of pelvic floor retraining in patients with fecal incontinen- 
ce. Diseases of the Colon & Rectum, 40: 821, 1997 


Enck, P., Hinninghofen, H., Wietek, B. et al.: Functional asym- 
metry of pelvic floor innervation and its role in the pathogene- 
sis of fecal incontinence. Digestion, 69: 102, 2004 


530. 


531. 


532. 


533. 


534. 


535. 


536. 


537. 


538. 


539. 


540. 


541. 


542. 


543. 


544. 


545. 


546. 


547. 


548. 


549. 


Podnar, S.: Electrodiagnosis of the anorectum: a review of tech- 
niques and clinical applications. Techniques in Coloproctology, 
7: 71, 2003 


Lubowski, D. Z., Nicholls, R. J., Burleigh, D. E. et al.: Internal 
anal sphincter in neurogenic fecal incontinence. Gastroenterolo- 
gy, 95: 997, 1988 


Monges, H., Salducci, J., Naudy, B. et al.: The electrical activi- 
ty of the internal anal sphincter: A comparative study in man and 
cats. In: Gastrointestinal Motility, Edited by J. Christensen. New 
York: Raven Press, pp. 495, 1980 


Rao, S. S., Read, N. W., Stobart, J. A. et al.: Anorectal contrac- 
tility under basal conditions and during rectal infusion of saline 
in ulcerative colitis. Gut, 29: 769, 1988 


Rao, S. S., Read, N. W., Davison, P. A. et al.: Anorectal sensiti- 
vity and responses to rectal distention in patients with ulcerati- 
ve colitis. Gastroenterology, 93: 1270, 1987 


Whitehead, W. E., Holtkotter, B., Enck, P. et al.: Tolerance for 
rectosigmoid distention in irritable bowel syndrome. Gastroen- 
terology, 98: 1187, 1990 


Whitehead, W. E., Engel, B. T. and Schuster, M. M.: Irritable 
bowel syndrome: physiological and psychological differences 
between diarrhea-predominant and constipation-predominant 
patients. Digestive Diseases & Sciences, 25: 404, 1980 


Prior, A., Maxton, D. G. and Whorwell, P. J.: Anorectal mano- 
metry in irritable bowel syndrome: differences between diar- 
rhoea and constipation predominant subjects. Gut, 31: 458, 1990 


Pemberton, J. H.: Scintigraphic assessment of the anorectal 
angle and evacuation. Endoscopy Review, 3, 1990 


Siproudhis, L., Bellissant, E., Juguet, F. et al.: Perception of and 
adaptation to rectal isobaric distension in patients with faecal 
incontinence. Gut, 44: 687, 1999 


Ferguson, G. H., Redford, J., Barrett, J. A. et al.: The apprecia- 
tion of rectal distention in fecal incontinence. Diseases of the 
Colon & Rectum, 32: 964, 1989 


Bouin, M., Plourde, V., Boivin, M. et al.: Rectal distention tes- 
ting in patients with irritable bowel syndrome: sensitivity, spe- 
cificity, and predictive values of pain sensory thresholds. Gas- 
troenterology, 122: 1771, 2002 


Whitehead, W. E. and Palsson, O. S.: Is rectal pain sensitivity a 
biological marker for irritable bowel syndrome: psychological 
influences on pain perception. Gastroenterology, 115: 1263, 
1998 


Kwan, C. L., Davis, K. D., Mikula, K. et al.: Abnormal rectal 
motor physiology in patients with irritable bowel syndrome. 
Neurogastroenterology & Motility, 16: 251, 2004 


Bharucha, A. E., Hubmayr, R. D., Ferber, I. J. et al.: Viscoelas- 
tic properties of the human colon. American Journal of Physio- 
logy - Gastrointestinal & Liver Physiology, 281: G459, 2001 


Sun, W. M., Read, N. W., Prior, A. et al.: Sensory and motor res- 
ponses to rectal distention vary according to rate and pattern of 
balloon inflation. Gastroenterology, 99: 1008, 1990 


Mertz, H., Naliboff, B., Munakata, J. et al.: Altered rectal per- 
ception is a biological marker of patients with irritable bowel 
syndrome. [erratum appears in Gastroenterology 1997 
Sep;113(3):1054]. Gastroenterology, 109: 40, 1995 


Penning, C., Steens, J., van der Schaar, P. J. et al.: Motor and 
sensory function of the rectum in different subtypes of constipa- 
tion. Scandinavian Journal of Gastroenterology, 36: 32, 2001 
Hammer, H. F., Phillips, S. F., Camilleri, M. et al.: Rectal tone, 
distensibility, and perception: reproducibility and response to 
different distensions. American Journal of Physiology, 274: 
G584, 1998 

Briel, J. W., Zimmerman, D. D., Stoker, J. et al.: Relationship 
between sphincter morphology on endoanal MRI and histopa- 


673 


550. 


251. 


552. 


556. 


5357; 


558. 


thological aspects of the external anal sphincter. International 
Journal of Colorectal Disease, 15: 87, 2000 


Rociu, E., Stoker, J., Eijkemans, M. J. et al.: Fecal incontinen- 
ce: endoanal US versus endoanal MR imaging. Radiology, 212: 
453, 1999 


Beets-Tan, R. G., Morren, G. L., Beets, G. L. et al.: Measure- 
ment of anal sphincter muscles: endoanal US, endoanal MR 
imaging, or phased-array MR imaging? A study with healthy 
volunteers. Radiology, 220: 81, 2001 

Malouf, A. J., Williams, A. B., Halligan, S. et al.: Prospective 
assessment of accuracy of endoanal MR imaging and endoso- 
nography in patients with fecal incontinence. AJR American 
Journal of Roentgenology, 175: 741, 2000 


3. Fuchsjager, M. H. and Maier, A. G.: Imaging fecal incontinen- 


ce. European Journal of Radiology, 47: 108, 2003 


. Stoker, J., Halligan, S. and Bartram, C. I.: Pelvic floor imaging. 


Radiology, 218: 621, 2001 


. Fletcher, J. G., Busse, R. F., Riederer, S. J. et al.: Magnetic reso- 


nance imaging of anatomic and dynamic defects of the pelvic 
floor in defecatory disorders. American Journal of Gastroente- 
rology, 98: 399, 2003 


Busse, R. F., Riederer, S. J., Fletcher, J. G. et al.: Interactive fast 
spin-echo imaging. Magnetic Resonance in Medicine, 44: 339, 
2000 


Law, P. A., Danin, J. C., Lamb, G. M. et al.: Dynamic imaging 
of the pelvic floor using an open-configuration magnetic reso- 
nance scanner. Journal of Magnetic Resonance Imaging, 13: 
923, 2001 


Eguare, E. I., Neary, P., Crosbie, J. et al.: Dynamic magnetic 
resonance imaging of the pelvic floor in patients with idiopathic 
combined fecal and urinary incontinence. Journal of Gastroin- 
testinal Surgery, 8: 73, 2004 


674 


Committee 8 


Clinical Neurophysiology 


Chairman 


D.B. VODUSEK (SLOVENIA), 


Members 
G. AMARENCO (FRANCE), 
A. BATRA (USA), 
T. BENSON (USA), 
A.E. BHARUCHA (USA), 
S. PODNAR (SLOVENIA), 


C.C. YANG (USA) 


Consultant 


B. SCHURCH (SWITZERLAND) 


Disclaimer: The views and opinions expressed in the chapter are those of the authors and do not represent 
the views or the policies of the US Food and Drug Administration. 


675 


CONTENTS 


INTRODUCTION 


A. GENERAL 
CONSIDERATIONS 


I. HISTORICAL BACKGROUND 


II. CLASSIFICATION OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS 


HI. GENERAL METHODOLOGICAL 
CONSIDERATIONS 


B. CLINICAL NEUROPHYSIO- 


LOGICAL TESTS 


I. SOMATIC MOTOR SYSTEM 
TESTS 


IL. SENSORY SYSTEM TESTS 


IHI. SACRAL REFLEXES 


IV. AUTONOMIC NERVOUS SYSTEM 
TESTS 


C. GENERAL COMMENTS ON 


NEUROPHYSIOLOGICAL 
TESTING 


I. EVIDENCE BASED USE, 
CRITERIA FOR ABNORMALITY, 
SENSITIVITY AND SPECIFICITY OF 
CLINICAL NEUROPHYSIOLOGICAL 
TESTS 


676 


IL. USEFULNESS OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS IN 
EVALUATION OF INDIVIDUAL 
PATIENTS WITH LOWER URINARY 
TRACT OR ANORECTAL 
DYSFUNCTION 


IHI. USEFULNESS OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS IN 
RESEARCH 


D. RECOMMENDATIONS 


L CLINICAL RECOMMENDATIONS 


Il. RECOMMENDATION FOR 
TECHNICAL STANDARDS 


HI. RESEARCH 
RECOMMENDATIONS 


E. APPENDIX 


ANALYSIS OF THE CONCENTRIC 
NEEDLE EMG SIGNAL 


REFERENCES 


ABBREVIATIONS USED 
IN TEXT 


BCR - bulbocavernosus reflex 
CMAP - compound muscle 
action potential 

CMCT - central motor 

conduction time 

CNEMG - concentric needle 

electromyography 

EAS - external anal sphincter 
ED - erectile dysfunction 
EMG - electromyography 
GSI - genuine stress 
incontinence 

IP — interference pattern 

MEP — motor evoked potential 


MSA - multiple system atrophy 
MU - motor unit 

MUP - motor unit potential 
PD — Parkinson's disease 
PNTML - pudendal nerve ter- 
minal motor latency 

QST - quantitative sensory 
testing 

SEP — somatosensory evoked 
potential 

SFEMG - single fibre electro- 
myography 

SSR — sympathetic skin 
responses 

SUI — stress urinary 
incontinence 

T/A — turns / amplitude 


Clinical Neurophysiology 


D.B. VODUSEK, 


G. AMARENCO, A. BATRA, T. BENSON, A.E. BHARUCHA, S. PODNAR, C.C. YANG 


INTRODUCTION 


Neurophysiological investigations of the bladder and 
anorectum originated over 60 years ago, and have 
evolved with the developments in general clinical 
neurophysiology. The data from these investigations 
can assist clinicians in diagnosing neurological 
disease or injury of the uro-genital-anal organs. Ano- 
ther application of neurophysiological testing is in 
research, to identify the neural pathways that media- 
te urogenital and anorectal function. Compared to 
neurophysiological testing of the limbs and trunk, 
pelvic neurophysiological testing is relatively limi- 
ted, primarily because of the restrictions imposed by 
pelvic neuroanatomy. 


This chapter details the investigations, their applica- 
tions and limitations, enabling investigators and cli- 
nicians to make a well informed decision about using 
these tests. 


The present text is based on the two previous chap- 
ters on clinical neurophysiology prepared for the 
International Consultations on Incontinence.[1, 2] 


A. GENERAL 
CONSIDERATIONS 


I. HISTORICAL BACKGROUND 


Neurophysiological techniques to investigate pelvic 
organ and pelvic floor function evolved as general 
clinical neurophysiological techniques developed 
and were applied to these structures. Sphincter EMG 
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was first performed by Danish investigators [3] wor- 
king with the founder of electromyography Buch- 
thal. This was followed by the use of kinesiological 
EMG recordings during urodynamics. [4] Latency 
recordings of the bulbocavernosus reflex were repor- 
ted [5] soon after electrical stimulation for motor 
conduction studies had been introduced. Recording 
of evoked potentials following repetitive stimulation 
of the pudendal nerves [6] and other pelvic sensory 
nerves developed within a few years of the introduc- 
tion of somatosensory evoked potential recordings 
into general clinical practice. Cortical and nerve root 
stimulation by first electrical [7] and then magnetic 
stimulation[8] while recording from pelvic floor 
musculature followed afterwards. 


II. CLASSIFICATION OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS 


It is possible to classify neurophysiological tests in 
different ways. As the tests are an extension of the 
clinical examination, a functional anatomic approach 
to classification makes most sense. For the purpose 
of this categorisation, the nervous system is divided 
into the somatic and the autonomic nervous systems. 
The somatic nervous system provides motor innerva- 
tion to the skeletal muscles and joints, and sensory 
innervation from skin and muscle spindles. The auto- 
nomic nervous system provides motor innervation to 
the viscera and other endorgans not under voluntary 
control (e.g., sweat glands). Its sensory fibers are 
referred to as visceral afferents. Both systems have 
central pathways (neurons participating in spinal 
cord and supraspinal control) and peripheral nerves 
(those going to and from endorgans). 


We have applied this simplified classification to the 


innervation of the pelvis, generally classifying the 
electrophysiological tests as tests of the a) the soma- 
tic motor system (EMG, terminal motor latency mea- 
surements/ motor nerve conduction studies, and 
motor evoked potentials (MEP)); b) the somatosen- 
sory system (sensory neurography, somatosensory 
evoked potentials (SEP)); c) reflexes, which assess 
whole reflex arcs including sensory and motor 
nerves; and d) the autonomic nervous system (i.e., 
assessing the function of sympathetic or parasympa- 
thetic fibres). 


II. GENERAL METHODOLOGICAL 
CONSIDERATIONS 


1. EQUIPMENT 


Clinical neurophysiological tests are conducted with 
complex electronic instruments and various devices 
that come into contact with the patient. Though this 
equipment is mostly standard, some specially 
constructed electrodes or stimulating devices have 
been devised to conform to uro-genito-anal anatomy. 
As long as the standards of electrical safety are adhe- 
red to, the risk to patients is negligible. 


The most common form of neurophysiological tes- 
ting is electrophysiological, whereby neurons are 
depolarized with electrical current. Surface elec- 
trodes, which are applied to skin or mucosal sur- 
faces, or needle electrodes are used for electrical sti- 
mulation and to record bioelectrical activity. The 
important neurophysiological difference between 
surface and needle electrodes is their selectivity, and 
the practical difference is their invasiveness. The 
choice and application of electrodes is guided by the 
need for selective recording or stimulation. Less 
commonly, special devices are used for magnetic and 
mechanical stimulation. To date, there are no gene- 
rally accepted guidelines for conducting individual 
uro-genital-anal neurophysiological tests. 


2. STIMULATION PARAMETERS 


The electrical stimulus should be specified and cha- 
racterised both in technical (e.g., rectangular pulse, 
0.2 ms, 15 mA) and physiological terms (e.g., 3- 
times sensory threshold). A stimulus with defined 
technical parameters may have variable biological 
effects because of the variable influences of electro- 
de condition, contact, tissue conductivity etc. Supra- 
maximal stimulation is preferred to elicit a com- 
pound muscle action potential (CMAP) or sensory 
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nerve action potential [9]. Supramaximal stimuli 
yield responses with the largest amplitude and shor- 
test latency, and are the least variable and most 
reproducible. The sites at which stimulation elec- 
trodes are applied should be described using anato- 
mical terms. 


3. RECORDING PARAMETERS 
a) Apparatus settings 


For recording, the apparatus settings (gain, sweep 
speed) have to be adapted to the known range of 
amplitudes, latencies, and duration of the response 
and it has to be appropriately displayed for analysis. 
Particularly important is the frequency setting of fil- 
ters: for surface electrode recordings it is typically 2 
Hz — 1000 Hz; for needle EMG recordings, it is 5 — 
10000 Hz for concentric needle or 500 — 10000 Hz 
for single fibre needle. 


Placement of electrodes on the scalp for evoked 
potential recordings is defined according to the 10- 
20 International EEG System. 


b) Reproducibility and Reliablity 


Any potential elicited by stimulation should be 
reproducible; therefore, as a rule, at least two conse- 
cutive recording procedures need to be performed. 
Some responses need to be averaged because of their 
small amplitude to improve the signal-to-noise ratio. 
Therefore, many repetitions of stimulation/recording 
need to be done (typically 100-200). Even such an 
averaged recording needs to be repeated at least 
twice. CMAPs or M waves, MEP, sacral reflexes and 
sympathetic skin responses (SSR) are recognisable 
after single stimuli. However, as a rule, several res- 
ponses are recorded to demonstrate reproducibility. 
In contrast, other responses (e.g., sympathetic skin 
responses) show marked fatigability with stimulus 
repetition. 


c) Waveform Analysis 


For a particular stimulation procedure, the shape, 
latency, and amplitude of the recorded potentials are 
analysed. Morphologically, a particular response (or 
part of it) needs to be recognised as present or absent. 
The shape of potentials is important to accurately 
determine the latency and amplitude of the response. 
The onset of the response (for M waves, MEP and 
sacral reflex testing) or the individual peaks of the 
potentials (for SEP) are used to determine the laten- 
cy. The amplitudes are analysed relative to the base- 
line or “peak to peak”. 


4. ANATOMIC CORRELATES OF NEUROPHYSIO- 
LOGIC TESTS 


a) Nerve conduction, evoked potential and reflex 
studies 


The electrophysiological responses obtained on 
nerve stimulation are compound action potentials 
and relate to populations of biological units (neu- 
rons, axons, motor units, muscle fibres, etc.). Laten- 
cy and amplitude are commonly measured parame- 
ters during neurophysiologic testing. If the onset of 
the potential is measured, the latency of a compound 
potential represents the fastest conduction through a 
particular neural channel. As a general rule, latency 
measurements are not markedly affected by technical 
factors, but provide little information about the loss 
of biological units, either motor units or axons. The 
amplitude of the compound potential correlates with 
the number of activated biological units (Figure 1). 
In theory, the amplitudes are the more relevant phy- 
siological parameter, as they reflect the functional or 
structural loss of biological units. Unfortunately, 
amplitudes are also strongly influenced by many 
poorly controllable technical factors, and are quite 
variable. Measurements of latencies and amplitudes 
of evoked potentials and reflex responses, including 


Registration 


sympathetic skin responses, relate not only to 
conduction in peripheral and central neural path- 
ways, but also to trans-synaptic transmission. 


b) Electromyography (EMG) 


Knowledge of the structure and function of the motor 
unit is fundamental to understanding the application 
of EMG. Motor neurons, which innervate striated 
muscle, lie in the anterior horn of the spinal cord. 
(Neurons that innervate the sphincters lie in Onuf’s 
nucleus in the sacral spinal cord; they are somewhat 
smaller than those innervating skeletal limb and 
trunk muscles). Within the muscle, the motor axon 
tapers and then branches to innervate a certain num- 
ber of muscle fibres, which are scattered throughout 
the muscle. The innervation is such that it is unlike- 
ly that muscle fibres that are part of the same motor 
unit will be adjacent to one another (Figure 2). This 
dispersion of muscle fibres is said to be non-random, 
although the stage of development at which it occurs 
and the factors determining the arrangement are not 
known [10]. It is difficult to estimate the number of 
muscle fibres innervated by a single axon (i.e., the 
“innervation ratio”) or the number of motor units 
supplying a muscle by clinically available neurophy- 
siological techniques. 


Figure 1. Schematic representation 
of Compound Muscle Action Poten- 
tial changes after a motor nerve 
lesion. On electrical stimulation of 
Y normal nerve (A) a “normal” res- 
ponse is obtained. In partial denerva- 
tion (B) the response is smaller. In 
complete denervation (C) no respon- 
se can be obtained. (Note that the 
latency of response in a partial lesion 
may be normal due to preservation of 
nerve fibres with normal conduc- 
tion). 


Figure 2. Schematic representation of a motor unit. The alpha 
motor neuron with its cell body, its myelinated axon and the per- 
ipheral nerve endings is shown. The muscle fibres innervated by 
this alpha motor neuron are shown in white. (Note that the 
muscle fibres from one motor unit are intermingled with motor 
fibres from other motor units). 


B. CLINICAL NEUROPHYSIO- 
LOGICAL TESTS 


The objectives, methods, technical performance, dia- 
gnostic performance and clinical value will be des- 
cribed. Only specific issues shall be addressed 
herein, as others have been dealt with in the general 
section above or are dealt with in textbooks. Though 
this chapter is not all-inclusive, it does provide a 
substantial overview of previous and current relevant 
literature. 


I. SOMATIC MOTOR SYSTEM 
TESTS 


1. ELECTROMYOGRAPHY (EMG) 


The term “EMG?” is often used for several different 
diagnostic procedures, the common denominator of 
which is the recording of bioelectrical activity from 
muscle. The term applies particularly to electromyo- 
graphic recordings from striated muscles. 


EMG is used to differentiate between normal, dener- 
vated, reinnervated, and myopathic muscle. 


Although EMG abnormalities are detected as a result 
of a host of different lesions and diseases, there are 
in principle only two standard manifestations which 
can occur: a) disease of the muscle fibres them- 
selves, and b) changes in their innervation. Myoge- 
nic changes may result from muscle disease, possi- 
bly even from direct trauma (for instance: to the anal 
sphincter during vaginal delivery). Neurogenic 
changes may be attributable to injury at any level 
along the lower motor neuron supplying the external 
anal sphincter, extending from the sacral nerve roots 
to the small branches within the external sphincter. 
In the pelvic floor muscles, only neurogenic changes 
are well recognised and routinely evaluated. 


The EMG signal may be further used to indicate that 
muscle has been activated through its motor nerve, 
either by stimulation applied to motor pathways (M 
wave, MEP) or to sensory pathways (reflex respon- 
se). 

a) General technique for needle EMG in pelvic 
floor striated muscles 


The external anal sphincter (EAS) is the most practi- 
cal indicator muscle for sacral myotomes because it 
is easy to access, has enough muscle bulk for exact 
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EMG analysis, and its examination is not too uncom- 
fortable. Intramuscular electrodes need to be appro- 
priately placed in the target muscle. The needle elec- 
trode is inserted into the subcutaneous EAS muscle, 
about 1 cm from the anal orifice, to a depth of a 3-6 
mm under the non-keratinised epithelium. For the 
deeper part of the EAS muscle 1-3 cm deep inser- 
tions are made at the anal orifice, at an angle of about 
30° to the anal canal axis. [11, 12]In most patients 
only examination of the subcutaneous EAS muscle is 
needed. Separate examinations of the left and right 
EAS muscles are recommended. The needle is inser- 
ted into the middle of the anterior and posterior 
halves of each side (“quadrants”) of the EAS muscle. 
The needle is — after insertion in two positions on 
each side — turned backwards and forwards in a sys- 
tematic manner. At least 4 sites in each of the subcu- 
taneous and/or the deeper EAS muscle are thus ana- 
lysed. [11, 13] 


Other pelvic muscles can also be examined with 
electromyography, including the levator ani, the bul- 
bocavernosus muscle and the striated urethral 
sphincter muscle. Facility with needle examination 
requires some practice. As a rule, several sites from 
one or more skin penetrations are sampled in needle 
EMG, which is difficult in the small muscles. The 
audio output from the loudspeaker of the EMG appa- 
ratus helps in assessment of the quality of recording 
as well as in recognition of the electrophysiologic 
phenomena. 


All tests requiring needle electrodes are invasive and 
some pain is inevitable, even with use of local anaes- 
thetics. Local anaesthesia is infrequently used for 
needle EMG examination. All abnormalities of para- 
meters evaluated by needle EMG are in principle 
non-specific, i.e. most abnormalities can occur both 
in neuropathic or myopathic conditions. It is the ove- 
rall clinical picture that dictates interpretation of 
results. 


b) Concentric needle (CN) EMG 


The examination is conducted usually with a single 
use, disposable electrode. The needle electrode 
consists of a central insulated platinum wire inserted 
through a steel cannula and the tip ground to give an 
elliptical area of 580 x 150 wm which can record 
spike or near activity from about 20 muscle fibres. 
[14] The number of motor units recorded therefore 
depends both upon the local arrangement of motor 
units within the muscle fascicle and the level of 
contraction of the muscle. 


The commonly used amplifier filter settings for 


CNEMG are 5 Hz — 10 kHz, and need to be defined 
if MUP parameters are to be measured. [15] When 
reporting normative data, use of the filter settings 
employed during data acquisition is obligatory. [16] 


CNEMG can provide information on a) insertion 
activity, b) abnormal spontaneous activity, c) MUPs, 
and d) interference pattern (IP). In normal muscle, 
needle movement elicits a short burst of “insertion 
activity,” which is due to mechanical stimulation of 
excitable muscle cell membranes. This is recorded at 
a gain setting of 50 „uV per division (sweep speed 5- 
10 ms/division), which is also used to record sponta- 
neous activity. Absence of insertion activity with 
appropriately placed needle electrode[11] usually 
means a complete denervation atrophy of the exami- 
ned muscle. [17] 


The amount of recruitable motor units during volun- 
tary and reflex activation can also be estimated. Nor- 
mally, MUPs should intermingle to produce an 
“interference” pattern on the oscilloscope during 
muscle contraction, and during a strong cough. In 
addition, the number of continuously active MUPs 
during relaxation, [18] MUP variability as well as 
MUP recruitment on reflex and voluntary activation 
can be observed. [17] 


MUPs (and occasionally encountered end-plate acti- 
vity) are recordable in resting sphincter muscles in a 
relaxed subject. This is in contrast to limb muscles 
where relaxation is associated with electrical silence 
by EMG. In addition to continuously firing motor 
units, new MUPs are recruited voluntarily and 
reflexly in the sphincters. It has been shown that the 
two MUP populations differ in their characteristics: 
reflexly or voluntarily activated high-threshold 
MUPs being larger than continuously active “low- 
threshold MUPs”. As a consequence, standardised 
level of activity at which a template based multi- 
MUP analysis obtains 3-5 MUPs on a single muscle 
site was suggested [19]. In partially denervated 
sphincter muscle there is — by definition — a loss of 
motor units (MUs). This can be estimated during 
relaxation by counting the number of continuously 
firing low-threshold MUPs. In patients with cauda 
equina or conus medullaris lesions, fewer MUPs fire 
continuously during relaxation, [20] probably due to 
partial axonal loss. The main obstacle to qualified 
assessment of reduced number of activated MUs and 
activation of MUs at increased firing rates (as occurs 
in limb muscles) is a lack of concomitant measure- 
ment of level of contraction of the examined muscle 
(this can be readily assessed when studying limb 
muscles). 
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There are two approaches to analysing the bioelectri- 
cal activity of motor units: either analysis of indivi- 
dual MUPs or analysis of the overall activity of inter- 
mingled MUPs (the “interference pattern” — IP). 
Generally three techniques of MUP analysis (manual- 
MUP, single-MUP and multi-MUP) and 1 technique 
of IP analysis (turn/amplitude — T/A) are available on 
advanced EMG systems. [20] A more detailed des- 
cription is provided in the Appendix. 


Both the template based multi-MUP analysis of 
MUP and T/A analysis of IP are fast (5-10 and 2-3 
minutes per muscle, respectively), easy to apply, and, 
technically, represent clinically useful techniques. 
Use of quantitative MUP and IP analyses of the EAS 
is further facilitated by the availability of normative 
values [16] that can be introduced into the EMG sys- 
tems’ software. It has been shown that normative 
data are not significantly affected by age, gender, 
[16] number of uncomplicated vaginal deliveries, 
[21] mild chronic constipation, [22] and the part of 
EAS muscle (i.e. subcutaneous or deeper) examined. 
[21] This makes quantitative analysis much simpler. 


e CNEMG FINDINGS DUE TO DENERVATION AND 
REINNERVATION 


After complete denervation, all motor unit activity 
ceases. In a denervated muscle, complete “electrical 
silence” is noted in the first days after such an event. 
The diagnosis of complete denervation is confirmed 
by the absence of muscle response during electrical 
stimulation. Because motor axons take days to dege- 
nerate after injury, this proof is not available for up 
to 5-7 days after a denervation injury. However, it is 
rarely necessary to demonstrate complete denerva- 
tion in the acute stage because the clinical condition 
is usually obvious. Denervated muscle fibres become 
hyperexcitable and start to fire spontaneously giving 
rise to abnormal spontaneous activity, but these may 
take days or weeks to appear. The “insertion activi- 
ty” becomes prolonged and short biphasic spikes 
(fibrillation potentials) and biphasic potentials with 
prominent positive deflections (positive sharp 
waves) appear (Figure 3). Thus, concentric needle 
EMG (CNEMG) correlates of denervation are patho- 
logically prolonged insertion activity and pathologi- 
cal spontaneous activity. Completely denervated 
muscle may be reinnervated by axonal regrowth 
from the proximal nerve stump with few muscle 
fibres constituting “nascent” motor units. In partially 
denervated muscle, collateral reinnervation takes 
place. Surviving motor axons will sprout and grow 
out to reinnervate those muscle fibres that have lost 
their nerve supply. This results in a change in the 
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Figure 3. Concentric needle EMG recording from right 
bulbocavernosus muscle of a 49-years old male with uri- 
nary incontinence diagnosed as possible Multiple system 
atrophy. Pathological spontaneous activity (a burst of posi- 
tive sharp waves) is shown. 


arrangement of muscle fibres within the unit. Whe- 
reas in healthy muscle, it is unusual for two adjacent 
muscle fibres to be part of the same motor unit, fol- 
lowing reinnervation, several muscle fibres, all 
belonging to the same motor unit, come to be adja- 
cent to one another. CNEMG correlates are changes 
in motor unit potentials (MUPs) (duration, amplitu- 
de, number of phases, turns, etc). Early in the process 
of reinnervation, the newly outgrown motor sprouts 
are thin. Therefore, they conduct slowly such that the 
time taken for excitatory impulses to spread through 
the axonal tree is abnormally prolonged. Moreover, 
the neuromuscular transmission is unstable due to 
immaturity of the motor end-plates. The CNEMG 
correlate is instability of long-duration complex 
potentials. 


With axonal reinnervation, MUPs appear again; first 
they are short, bi- and triphasic, soon becoming poly- 
phasic, serrated and with prolonged duration. [23] In 
partially denervated muscle, some MUPs remain and 
mingle eventually with abnormal spontaneous activi- 
ty. During reinnervation, MUPs and pathological 
spontaneous activity in sphincter muscles have a 
similar appearance, but can be distinguished by an 
experienced observer. Changes due to collateral rein- 
nervation are reflected by: prolongation of the wave 
form of the MUP (Figure 4) which may have small, 
late components (“satellite potentials”). MUPs show 
“instability” due to insecure transmission in newly 
formed axon sprouts and end-plates. This “instabili- 
ty of potentials” (meaning both “jitter” and “bloc- 
king” of individual components in a complex poten- 
tial) is not routinely assessed during sphincter EMG. 
Nonetheless, it can be a helpful parameter, and may 
be evaluated not only by SFEMG, as originally des- 
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cribed, [24] but also by CNEMG, if a low frequency 
cut-off filter of 0.5 (up to 2) kHz is used along with 
a trigger — delay unit. [25] In skeletal muscle, the 
diameter of reinnervating axonal sprouts and 
conduction velocity increase with time, thereby 
improving synchrony of activation in the reinnerva- 
ted motor unit. Thus MUP amplitude increases while 
MUP duration reverts towards normal. However, in 
degenerative neurological diseases (such as Multiple 
system atrophy), long duration motor units are a pro- 
minent feature of anal sphincter reinnervation [26, 
27] (Figure 4), perhaps due to relentless ongoing 
motor neuron atrophy. It is important to note that in 
patients with more severe neurogenic lesions, rein- 
nervation may be inefficient resulting in MUP with 
parameters below confidence limits describing size 
(area, duration). [12, 28] 


c) Single fibre EMG 


The SFEMG electrode has similar external propor- 
tions to a concentric needle electrode, but with a 
recording surface diameter of 25 um. It will pick up 
activity from within a hemispherical volume 300 m 
in diameter, compared to the volume of muscle tissue 
from which a concentric needle electrode records, 
which has an uptake area of 2 - 3 mm diameter. [29] 
Because of the arrangement of muscle fibres in a 
normal motor unit, a SFEMG needle will record only 
1 - 3 single muscle fibres from the same motor unit. 


The SFEMG parameter that reflects motor unit mor- 
phology is the fibre density, which is defined as the 
mean number of muscle fibres belonging to an indi- 
vidual motor unit per detection site. To assemble this 
data, recordings from 20 different intramuscular 
detection sites are necessary. [24] 


SFEMG is not widely used in general clinical neuro- 
physiological laboratories. The recording needles are 
very expensive, and disposable needles are not avai- 
lable. 


d) Kinesiological EMG 


Kinesiological EMG is used to assess patterns of 
individual muscle activity/inactivity during defined 
manoeuvres (Figure 5) or during urodynamics. As 
such, the specific interpretation of electrical activity 
within a muscle is based on its presence or absence, 
rather than the type of activity. 


When using surface electrodes there are problems 
related to validity of signal (e.g., artefacts, contami- 
nation from other muscles). With intramuscular elec- 
trodes, the procedure is more invasive, and there are 
questions as to whether the whole muscle in large 
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Figure 4. Consecutive firings of motor unit potential (MUP) and its average (left and right, respectively) as obtained from the 
external anal sphincter (EAS) muscle of 59-year-old woman by multi-MUP analysis. Note that multi-MUP analysis does not 
preclude inclusion of late components into MUP duration measurement; this is possible by manual correction of duration 


cursor (see arrow) 
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Figure 5. Kinesiological EMG recording from the urethral 
sphincter muscle of a healthy 53 years old continent fema- 
le. Recruitment of motor units on reflex manoeuvres and on 
a command to contract is shown; regular continuous acti- 
vity of motor units represents “tonic activity”. (Recorded 
with concentric needle electrode). 


pelvic floor muscles is properly represented by the 
sampled muscle portions. 


The kinesiological sphincter EMG recordings in 
health show continuous activity of MUPs at rest. 
Such tonic activity has been recorded for up to two 
hours[30] and even after subjects have fallen asleep 
during the examination. [31] 
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It can be recorded in many but not all detection sites 
of the levator ani muscle. [32] The urethral and anal 
sphincter as well as the other pelvic floor muscula- 
ture (e.g. pubococcygei) can be voluntarily activated 
typically for less than 1 minute. [32, 33] Timely acti- 
vation of the levator ani muscle has been demons- 
trated to be an important aspect of stable bladder 
neck support; its activation precedes activity of other 
muscles in the cough reflex. [34] 


Currently, kinesiological EMG is primarily used in 
polygraphic urodynamics studies to assess detru- 
sor/sphincter coordination. 


Sphincter activity during voiding is characterised by 
the cessation of all EMG activity prior to detrusor 
contraction. Pathologic incoordination of the detru- 
sor and sphincter is called detrusor sphincter dyssy- 
nergia. 


e) Clinical applications of EMG in urinary inconti- 
nence 


° DISORDERS OF PELVIC FLOOR DENERVATION 


Trauma, surgery, neurologic and vascular disease 
have all been implicated in denervation of pelvic 
floor muscles. They are presented in the following 
subsections. 


1. TRAUMATIC PERIPHERAL DENERVATION 


After pelvic floor trauma, gross changes of denerva- 
tion and reinnervation may be detected in pelvic 
floor motor units. Following a cauda equina or a 
conus medullaris lesion, the MUP are prolonged and 
polyphasic, [35] of increased amplitude, area, num- 
ber of turns. [20] Surgical dissections can also affect 
the innervation of the sphincter and lead to loss of 
motor units and reinnervation of those surviving. 
[36] The bulbocavernosus muscle is particularly use- 
ful for examining in men with suspected recent 
minor partial denervation as it lacks on-going activi- 
ty of low-threshold MU during relaxation. In women 
it is difficult to localise the muscle because it is thin. 
A recommended algorithm for neurophysiological 
investigation in a case of suspected cauda equina 
lesion is shown in Figure 7. 


2. DENERVATION DUE TO NEUROLOGIC DISEASE 


Definite “neuropathic” changes can be recorded in 
sphincter muscles of patients with multiple system 
atrophy (MSA), the condition formerly called Shy- 
Drager syndrome[26, 37-40] (Figure 5). MSA is a 
progressive neurodegenerative disease, which is 
often mistaken for Parkinson’s disease (PD). Urinary 
incontinence and erectile dysfunction occur in this 
condition, often some years before the onset of 
obvious neurological features. [41] Sphincter EMG 
has been used in distinguishing MSA from Parkin- 
son’s disease [26, 37, 42, 43] . EMG is probably not 
helpful to distinguish MSA from the later stages of 
Parkinson’s disease and from progressive supranu- 
clear palsy. [44] Extensive discussion on the subject 
can be found in Vodusek 2001. [45] 


In patients with acute idiopathic autonomic neuropa- 
thy and lower urinary tract dysfunction the EMG of 
external sphincter muscles was reported as normal. 
[46] 

3. STRESS INCONTINENCE 

Pelvic floor muscle denervation has been implicated 
in the pathophysiology of genuine stress incontinen- 


ce (GSI). [47] EMG techniques have been used to 
identify sphincter injury after childbirth and to eva- 
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luate women with GSI. Fibre density in the EAS 
measured by SFEMG was increased in women with 
urinary stress incontinence. [48] Stress incontinence 
and genitourinary prolapse were associated with par- 
tial denervation of the pelvic floor. [49] CNEMG 
revealed a significant increase in duration of indivi- 
dual motor units in the pubococcygeus labour and 
vaginal delivery. [50] The changes were most mar- 
ked in women who had urinary incontinence 8 weeks 
after delivery, who had a prolonged second stage of 
labour, and had given birth to heavier babies. 


One recent report claims urethral sphincter EMG can 
assist in selecting the type of surgery for patients 
with intrinsic sphincter deficiency. [51] 


Myogenic histological changes in pelvic floor 
muscles after vaginal delivery were also reported, 
[52] with some EMG support by another group. [53] 
Myopathic EMG changes (i.e. short, small MUPs) 
may, however, be a consequence of deficient rein- 
nervation. [12, 28] 


The practical value of the urethral sphincter CNEMG 
in women with urinary incontinence is not defined, 
but needs to be pursued. Although CNEMG of the 
urethral sphincter seems the logical choice in 
patients with urinary incontinence of possibly neuro- 
genic origin, only a small amount of pathological 
muscle tissue remains in many incontinent parous 
women. [36] CNEMG findings generally will not 
affect therapeutic considerations. [54] 


J) CNEMG Findings in Women with Idiopathic 
Urinary Retention 


In young women with urinary retention (or obstruc- 
ted voiding) complex repetitive discharges in profu- 
se amounts in the external urethral sphincter against 
a full background of rapidly firing motor units have 
been described, suggesting that these findings are of 
pathogenic and diagnostic significance. The external 
urethral sphincter was also hypertrophic in this disor- 
der. A large percentage of these women were hirsute 
and had polycystic ovaries. Only Fowler’s group has 
extensively reported on this new clinical entity. [55, 
56] Findings have been corroborated so far by one 
other group. [57] 


The interpretation of spontaneous discharges is tem- 
pered by the consideration that the striated urethral 
sphincter is prone to develop such activity during 
needle movement, muscle contraction, or even spon- 
taneously in chronically partially denervated sphinc- 
ters, and is present even in a proportion of asympto- 
matic women. [58, 59, 60] The distinguishing featu- 


re of the spontaneous EMG activity defining the par- 
ticular pathology in women with retention seems to 
be its abundance, but the issue -— as well as the dia- 
gnostic entity itself -— remains disputed. 


g) EMG Changes in Primary Muscle Disease 


There are only a few reports of pelvic floor muscle 
EMG in generalised myopathy. In skeletal muscle, 
the “typical” features of a myopathy are small, low 
amplitude polyphasic units recruited at mild effort. 
Myopathic potentials have not been observed in the 
pelvic floor even in patients with a generalised myo- 
pathy. [61] In a nulliparous woman with limb-girdle 
muscular dystrophy, histology revealed involvement 
of pelvic floor muscles, but concentric needle EMG 
of the urethral sphincter was normal. [62] Myopathic 
changes were observed in the puborectalis and the 
EAS in patients with myotonic dystrophy. [63] 


h) Kinesiological EMG Findings on Urodynamic 
and Anorectal Studies 


In health, voiding is characterised by cessation of 
EMG activity in the urethral sphincter prior to detru- 
sor contraction. This coordination is impaired with 
lesions between the lower sacral segments and the 
upper pons. Consequently, sphincter EMG activity is 
not inhibited, and often increased before detrusor 
contraction (i.e., “detrusor-sphincter dyssynergia’). 
On the basis of the temporal relationship between 
urethral sphincter and detrusor contractions, three 
types of dyssynergia have been described. [64] Pseu- 
dodyssynergia may be seen during abdominal strai- 
ning, coughing, attempted inhibition of an involunta- 
ry bladder contraction... Sphincter contraction or at 
least failure of relaxation during involuntary detrusor 
contractions was reported in patients with Parkin- 
son’s disease; [65] striated sphincter behaviour in 
this disease has also been called bradykinetic. 


Neurogenic uncoordinated sphincter behaviour has 
to be differentiated from “voluntary” contractions 
(due to anxiety) that may occur in the unnatural labo- 
ratory setting. The pelvic floor muscle contractions 
of the so-called non-neurogenic voiding dyssynergia 
may be a learned abnormal behaviour, [66] and may 
be encountered in adults and particularly children 
with dysfunctional voiding. [58] 


The pubococcygeus in the healthy female reveals 
similar activity patterns to the urethral and anal 
sphincters at most detection sites: continuous activi- 
ty at rest, often some increase of activity during 
bladder filling, and reflex increases in activity during 
any activation manoeuvre performed by the subject 
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such as talking, deep breathing, coughing. The pubo- 
coccygeus relaxes during voiding; the muscles on 
either side act in unison. [32] In stress-incontinent 
patients, the patterns of activation and the co-ordina- 
tion between the two sides can be lost;[67] a delay in 
muscle activation on coughing has also been 
demonstrated, as compared to continent women. [34] 


Little is known about the complex activity patterns 
of different pelvic floor muscles (the urethral sphinc- 
ter, urethrovaginal sphincter, anal sphincter muscle, 
different parts of the levator ani). It is generally assu- 
med that they all act in a co-ordinated fashion func- 
tionally as one muscle. However there are demons- 
trable differences between the intra- and peri-ure- 
thral sphincter in healthy females [68] and in activa- 
tion of the levator ani and the urethral sphincter. [69] 
Co-ordinated behaviour is frequently lost in abnor- 
mal conditions, as has been shown for the levator 
ani, urethral, and anal sphincter. [70-73] [83] 


Kinesiological needle EMG analysis of the urethra 
with the patient at rest and coughing may predict the 
outcome after certain types of incontinence surgery. 
[74] In young men with a low urinary flow rate, 
EMG of the striated urethral sphincter may reveal 
that outflow obstruction is not due to bladder striated 
sphincter dyssynergia. 


Current concepts suggest that defecation requires 
increased rectal pressure co-ordinated with relaxa- 
tion of the anal sphincters and pelvic floor muscles. 
Pelvic floor relaxation allows opening of the anorec- 
tal angle and perineal descent, facilitating faecal 
expulsion. During straining puborectalis activity 
during evacuation measured by EMG was generally 
inhibited, (i.e., in 66 % of healthy subjects). The 
external anal sphincter was also inhibited during eva- 
cuation. However observations by EMG and defeco- 
graphy suggest that the puborectalis may not always 
relax during defecation in healthy subjects. Puborec- 
talis activity measured by EMG was unchanged in 9 
% and increased in 25 % of healthy subjects. [75] 
Thus, while “paradoxical” puborectalis contraction 
during defecation is used to diagnose pelvic floor 
dyssynergia in patients with typical symptoms, this 
finding may be related to variations from the normal. 


i) EMG Changes in “Idiopathic” Faecal Inconti- 
nence 


“Idiopathic” faecal incontinence refers to patients in 
whom this symptom is not attributable to an under- 
lying neurological or other disorder. In women, anal 
sphincter injury during vaginal delivery and puden- 
dal nerve injury caused by chronic straining and/or 


vaginal delivery are commonly implicated to cause 
anal sphincter weakness in idiopathic faecal inconti- 
nence. With the advent of endoanal ultrasound, anal 
sphincter EMG is not used to define external anal 
sphincter defects. Since pudendal nerve latencies are 
inaccurate markers of a pudendal neuropathy, 
sphincter EMG may provide a sensitive measure of 
denervation (fibrillation potentials) and can usually 
identify myopathic (small polyphasic motor unit 
potentials), neurogenic (large polyphasic motor unit 
potentials) or mixed injury. In addition to the anal 
sphincter, the puborectalis muscle can also be exa- 
mined. In a recent study, [76] 33 out of 51 (65 %) 
patients with “idiopathic” faecal incontinence exa- 
mined by CNEMG had a neurogenic or mixed (i.e. 
neurogenic and myogenic) injury pattern in the 
external anal sphincter, 11 patients in the ischioca- 
vernosus, and 19/44 patients in the puborectalis 
muscle. A neurogenic or mixed injury pattern confi- 
ned to the external anal sphincter probably reflects 
involvement of the inferior rectal branch or intra- 
sphincteric branches of the pudendal nerve. In 
contrast, involvement of the external sphincter and 
ischiocavernosus suggests a pudendal neuropathy, 
since direct trauma to 2 separate levels, (e.g., affec- 
ting the inferior rectal and perineal branches) seems 
unlikely in the absence of a clear history. CNEMG 
should be conducted if proximal neurogenic process, 
(e.g., affecting the spinal cord or sacral roots) is sus- 
pected on clinical grounds. The utility of CNEMG as 
a prognosticator of success after repair of sphincter 
defects deserves further study. 


2. PUDENDAL NERVE CONDUCTION TESTS 


Measurement of motor conduction velocity is routi- 
nely used to evaluate limb motor nerves, distingui- 
shing between a demyelinating and axonal neuropa- 
thy. To make the measurement requires access to the 
nerve at two well-separated points and measurement 
of the distance between them, a requirement that 
cannot be met in the pelvis. Another way to evaluate 
peripheral motor nerve function is the measurement 
of the distal (or terminal) motor latency of a muscle 
response, requiring only a single distal stimulation. 
[9] The muscle response is the compound muscle 
action potential (CMAP) or M wave. [9] Pudendal 
nerve terminal motor latency (PNTML) can be mea- 
sured by recording with a concentric needle electro- 
de from the bulbocavernosus, the EAS and the ure- 
thral sphincter muscles in response to bipolar surfa- 
ce stimulation placed in the perianal/perineal region. 
[77-79] The latencies differed, depending on the dif- 
ferent techniques used. 
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The most widely employed technique to obtain 
pudendal distal motor latency relies on stimulation 
with a special surface electrode assembly fixed on a 
gloved index finger, known as the St Mark’s stimu- 
lator. [80] 


It consists of a bipolar stimulating electrode on the 
tip of the gloved finger with the recording electrode 
pair placed 8 cm proximally on the base of the finger. 
The finger is inserted into the rectum or vagina and 
stimulation is performed close to the ischial spine. 
Transvaginal stimulation can also be used. If a cathe- 
ter-mounted electrode is used for recording, EMG 
responses from the striated muscle of the urethral 
sphincter can be obtained. The amplitude of this res- 
ponse theoretically reflects the number of excitable 
motor units in the striated urethral sphincter. Some 
studies report that the pudendal terminal motor 
latency increases with age. [81, 82] [83] 


A number of studies have looked at PNTML in stress 
incontinence, [84, 85] in relation to vaginal delivery, 
[82, 86, 87] pelvic prolapse, [49, 88] and pelvic sur- 
gery. [88] 


However, experts differ in their estimation of validi- 
ty of the test, primarily because the reproducibility, 
sensitivity and specificity of the test are uncertain (in 
one study, approximately 50 % of patients with pro- 
longed PNTML had normal anal canal squeeze pres- 
sures);[89]. 


Furthermore, in contrast to earlier studies, more 
recent studies suggest the test does not predict 
improvement, or the lack of improvement, after sur- 
gical repair of anal sphincter defects. [90] A pros- 
pective evaluation of anorectal physiologic tests in 
90 patients with faecal incontinence did not find that 
PNTML results changed treatment decisions. [91] 
Indeed, the American Gastroenterological Associa- 
tion statement indicated that “PNTML cannot be 
recommended for evaluation of patients with faecal 
incontinence”. [92] Currently, the utility of measu- 
ring pudendal nerve latencies in urinary incontinen- 
ce is doubtful. 


3. ANTERIOR SACRAL ROOT (CAUDA EQUINA) 
STIMULATION 


Anterior root stimulation has been used to study 
conduction of the sacral nerve roots. 


Transcutaneous stimulation of deeply situated ner- 
vous tissue became possible with development of 
special electrical [93] and magnetic [94] stimulators. 
When applied over the spine, these stimulators acti- 


vate the roots as they exit the vertebral canal. [95] 
This technique was applied to sacral root stimulation 
soon after the device became available. [7] 


Electrical stimulation with needle electrodes at ver- 
tebral laminae Th12-L1 elicit M waves in the bulbo- 
cavernosus and EAS muscle. [96] 


Needle EMG rather than non-selective surface elec- 
trodes should be used to record pelvic floor and par- 
ticularly sphincter responses to electrical or magne- 
tic stimulation of the cauda equina. These stimuli 
nonselectively depolarise underlying neural struc- 
tures, thereby activating several muscles innervated 
by lumbosacral segments. Motor evoked potentials 
(MEP) are recorded less frequently with magnetic, 
compared to electrical stimulation. [8, 97] [8] 


Temporary invasive percutaneous stimulation of indi- 
vidual roots in sacral foramina is used to identify 
patients with lower urinary dysfunction or faecal 
incontinence who are likely to benefit from long-term 
stimulation, e.g. with the Interstim (Medtronic, Inc.). 
This device delivers intermittent electrical stimulation 
to the sacral roots, for the treatment of intractable fre- 
quency and urgency, and idiopathic urinary retention. 
[98, 99] It is believed that the stimulation modulates 
the neural signals that result in the pathologic bladder 
symptoms. Prior to permanent implantation of the 
device, patients undergo percutaneous lead place- 
ments. Stimulation of the nerve roots at the level of the 
appropriate sacral foramina results in observable 
muscle contraction in the foot and perineum. These 
responses can be identified as MEP or reflex res- 
ponses on the basis of their latency. 


Demonstrating the presence of a perineal MEP on 
stimulation over lumbosacral spine may occasional- 
ly be helpful in patients without voluntarily or reflex- 
ly activated muscles; it may help differentiate senso- 
ry from motor limb involvement of the sacral reflex 
arc, and it also identifies the motor fibre component 
of a particular root before introducing therapeutic 
electrical stimulation. However, the clinical value of 
the test has yet to be established and there are no sen- 
sitivity and specificity data on test results in indivi- 
dual patients. 


4. MOTOR EVOKED POTENTIALS 


Using magnetic or electrical stimulation, it is pos- 
sible to depolarise the motor cortex and record a res- 
ponse from the pelvic floor. [8, 100] Magnetic cor- 
tical stimulation is better tolerated than electrical sti- 
mulation, which has now been abandoned in awake 
subjects. 
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By performing the stimulation at two different sites 
(brain and spinal roots), it is possible to record three 
different conduction times: a total conduction time, a 
peripheral conduction time, and a central conduction 
time (Figure 6). The total conduction time corres- 
ponds to the transit time from brain to target muscle. 
The peripheral conduction time is the transit time 
from sacral roots to the muscle. The central conduc- 
tion time is obtained by subtracting the peripheral 
conduction time from the total conduction time. The 
total conduction time can be measured both at rest 
and during a facilitation procedure. [8] 


MEPs from the EAS, [101-103] the urethral sphinc- 
ter, [102] the bulbocavernosus muscle, [101, 103] 
and the levator ani muscle[101] have been reported. 
Recently, carefully collected normative values for 
the urethral sphincter and the puborectal muscle in 
adult women have been reported for transcranial 
magnetic stimulation. [104, 105] The necessity to 
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Figure 6. MEPs recorded by concentric needle in the exter- 
nal urethral sphincter of a 51-year-old-woman. Cortical 
(a), thoracic (b), and sacral (c) stimulation. Central motor 
conduction time (CMCT) is calculated as cortical - lumbar 
latency (** = 10.6 ms). Cauda equina motor conduction 
time is calculated as lumbar - sacral latency (* = 4.3 ms). 
(From [104], with permission). 


use concentric needle EMG for recording[103] has 
recently been reconfirmed. [106] 


Substantially longer central conduction times have 
been found in patients with multiple sclerosis and 
spinal cord lesions as compared to healthy controls. 
[107] However all patients in this study had clinical- 
ly recognisable cord disease. Therefore, this tech- 
nique does not contribute to the diagnosis. [108] 


Conceptually, MEP may help to differentiate neuro- 
pathology between motor and sensory pathways. 
However, larger studies are necessary to clarify the 
clinical utility of these measurements. 


IL. SENSORY SYSTEM TESTS 


There are several methods of sensory testing for the 
genitourinary and anorectal tract. Clinical neurologi- 
cal testing includes perineal and external genital skin 
sensation for light touch and pinprick, and sensation 
of bladder filling during cystometry. Anorectal sen- 
sory testing can be clinically assessed through rating 
of applied stimuli. More objective sensory testing 
can be performed with quantitative sensory testing 
(QST), assessing perception; and sensory neurogra- 
phy, and somatosensory evoked potentials (SEP), 
which evaluate the integrity of sensory pathways. 


1. SENSORY MEASUREMENTS DURING CYSTO- 
METRY 


During routine cystometry bladder sensation is 
assessed by recording first sensation of bladder 
filling, first desire to void and strong desire to void. 
[109] 


The International Continence Society recommended 
the following specifications during sensory assess- 
ments: specify patient’s position (supine, standing, 
other), bladder volume at time of testing, site of 
applied stimulus, number of times the stimulus was 
applied, number of responses recorded, sensation 
that was recorded (filling sensation, pulsing/throb- 
bing sensation, etc.), and type of applied stimulus 
(electrical, mechanical, chemical, others). [110] The 
type of equipment, stimulus parameters, and absolu- 
te values as well as normal values for the specific 
system should be reported. During sensory testing, 
interaction (e.g., conversation) between the subject 
and investigator should be minimised to avoid bias. 
A semi-objective technique, in which subjects push 
buttons on a small key-pad device during cystometry 
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to signal bladder sensations is an interesting advan- 
ce. [111] Though thresholds evaluated by this tech- 
nique are correlated with cystometric findings, [112] 
it is not widely employed in clinical practice. 


Bladder and urethral sensory thresholds have also 
been measured during electrical stimulation, [113- 
117] and mechanical traction on the bladder trigone. 
[118] There is no established clinical use for any of 
these tests other than simple reporting of sensation 
during cystometry. 


Another test applied during cystometry is cold tes- 
ting. In vitro studies suggest the bladder has cold 
receptors. [119] The bladder cooling test has been 
evaluated in patients with and without neurological 
conditions as well as in normal controls. [120] Per- 
ception of cold was normal in all control subjects and 
in patients with stress-incontinence. The test has also 
been suggested as useful in provoking bladder insta- 
bility, and in determining abnormalities in bladder 
sensation. 


2. ASSESSMENT OF ANORECTAL SENSATION 


Rectal sensation is assessed by progressively disten- 
ding a latex balloon manually or a polyethylene bal- 
loon by a barostat while measuring thresholds for 
first perception, desire to defecate, and severe dis- 
comfort. [121] The barostat is a rigid piston within a 
cylinder that has a computer-controlled servo mecha- 
nism. Alternatively, the intensity of perception 
during rectal distension can be recorded by a visual 
analogue scale during phasic distensions of graded 
intensity. [122] The advantages of evaluating rectal 
sensation by a barostat as opposed to manual disten- 
sion include a precise rate of distension, the ability to 
measure balloon pressure and volume, (i.e. com- 
pliance) and the potential for altering the rate of dis- 
tension. The rate and pattern of distension affect rec- 
tal perception and internal sphincter relaxation. [123] 
Sensory assessments of the rectum are particularly 
useful for identifying sensory disturbances in 
patients with a rectal evacuation disorder or faecal 
incontinence. Correcting reduced rectal sensation by 
pelvic floor retraining (i.e., biofeedback therapy) can 
improve symptoms in these patients. [121, 124] 


Anal sensation is assessed by determining the per- 
ception threshold to an electrical stimulus or tempe- 
rature change in the anal canal. Electrosensitivity is 
nonphysiological and does not activate mucosal 
receptors. [92] Anal sensitivity to temperature chan- 
ge is reduced in faecal incontinence. [125] 


3. QUANTITATIVE SENSORY TESTING 


Quantitative sensory testing (QST) of the urogeni- 
toanal system provides more objective and reprodu- 
cible data than routine clinical testing. QST sensory 
modalities applied to the evaluation of urogenital 
function includes vibration , temperature, and elec- 
trical current. However, only limited experience 
exists for urogenitoanal QST. There is no commonly 
accepted, detailed, standardised test, and the specifi- 
city and sensitivity of the tests are not known. Thus, 
there is no established utility for QST in the evalua- 
tion of incontinence. The relationship of cutaneous 
quantitative sensory tests to bladder and urethral sen- 
sation and function is unknown. The physiological, 
psychophysiological and methodological issues and 
controversies will not be addressed in this chapter, 
and the reader is referred to in-depth reviews. [126] 


4. SENSORY NEUROGRAPHY 


Nerve conduction velocities of the dorsal nerve of 
the penis can be calculated by placing a pair of sti- 
mulating electrodes across the glans and a pair of 
recording electrodes across the base of penis. A 
nerve action potential can be recorded with an ampli- 
tude of about 10 pV. [127] It can also be recorded by 
stimulating trans-rectally [128] or transperineally. 
Limited reproducibility with a flaccid penis, can be 
overcome by a pharmacologically-induced erection, 
which extends the dorsal nerve. [129] There is no 
known association between penile sensory neuropa- 
thy and bladder/sphincter dysfunction. 


5. ELECTRONEUROGRAPHY OF DORSAL 
SACRAL ROOTS 


A few studies have recorded activity in sacral roots 
during electrical stimulation. During stimulation of 
dorsal penile and clitoral nerve, compound sensory 
action potentials may be directly recorded intraope- 
ratively when the sacral roots are exposed. [130] 
This helps to preserve roots mediating perineal sen- 
sation in spastic children undergoing dorsal rhizoto- 
my and reduce the incidence of postoperative voi- 
ding dysfunction. [131] These tests are limited to 
their very specific intraoperative indications. 


6. SOMATOSENSORY EVOKED POTENTIALS 
(SEP) 


Somatosensory evoked potentials are electric wave- 
forms of biologic origin elicited by stimulation of a 
sensory nerve (or a sensory innervated area — derma- 
tome). The most commonly performed tests in the 
urogenitoanal region are pudendal somatosensory 
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evoked potentials (SEP), which assess conduction in 
large fibre pathways between the site of nerve stimu- 
lation and the parietal sensory cortex. Potentials can 
also be measured at the spinal level (spinal SEP). 
Visceral (thin) fiber pathways are assessed by recor- 
ding SEPs while stimulating the proximal urethra 
and bladder, although this is technically not depola- 
rization of nerves, but a mesh of afferents (“derma- 
tome”). 


a) Pudendal somatosensory evoked potentials 
e CEREBRAL SEP 


On electrical stimulation of the dorsal penile/clitoral 
or perineal nerve, a cerebral SEP can be recorded. [6, 
8, 132-137] (Figure 7) This SEP is as a rule of 
highest amplitude at the central recording site (Cz -2 
cm : Fz of the International 10-20 EEG System)[138] 
and is highly reproducible — Figure 8). The first 
positive peak at about 40 ms (called P1 or P40) is 
usually clearly defined in healthy subjects using a 
stimulus 2-4 times stronger than the sensory thre- 
shold. [132, 135] The presence and amplitude of sub- 
sequent negative (at c. 55 ms) and positive waves are 
quite variable between subjects. [6, 8, 134, 136] 


Pudendal SEPs have been advocated in patients with 
neurogenic bladder dysfunction, e.g. in multiple 
sclerosis. However, even in patients with multiple 
sclerosis and bladder symptoms, the tibial cerebral 
SEP was more often abnormal than the pudendal 
SEP. The combination of an abnormal pudendal SEP 
with a normal tibial SEP suggests isolated conus 
involvement. [139] Moreover, the pudendal evoked 
potential was less useful than a neurological exami- 
nation for identifying neurological disease in 
patients with uro-genital symptoms. [140] Classical- 
ly described pudendal SEP techniques probably sti- 
mulate both dorsal penile/clitoral nerves, perhaps 
reducing the sensitivity of the test. However, newer 
techniques of pudendal SEP that isolate each dorsal 
penile/clitoral nerve may be more sensitive for iden- 
tifying a pudendal neuropathy. [141] Following spi- 
nal cord injury, tibial and pudendal SEPs are of some 
value for predicting recovery in bladder control. 
[142] Cerebral SEP during penile/clitoral stimulation 
may be useful for intraoperative monitoring. [143, 
144] Pudendal SEP were used to study the mecha- 
nism of sacral neuromodulation. [145] 


° SPINAL SEP 


Stimulating the dorsal penile nerve and recording 
with surface electrodes at the level of the Th12-L2 
vertebrae (and the S1, Th6 or iliac spine as referen- 
ce) reveals the postsynaptic segmental spinal cord 
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Figure 7. Pudendal somatosensory evoked potentials 
(SEP). Following depolarization of the pudendal nerve, the 
signal is carried through the dorsal column in the spinal 
cord to the somatosensory cortex. The recording is usually 
made with surface electrodes placed on the scalp overlying 
the interhemispheric cleft, where genital somatic sensation 
is mapped on the sensory cortex. A normal pudendal SEP 
waveform and latency demonstrates the integrity of the 
sensory axis from the dorsal nerve to the sensory cortex. 
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Figure 8. SEPs (traces on the left) and sacral reflexes 
(traces on the right) in a healthy woman. Cerebral SEPs are 
recorded from Cz - 2 cm; sacral reflexes from the anal 
sphincter. The dorsal clitoral nerve is being stimulated with 
rectangular electrical pulses at 2 Hz. Stimulation and 
recording is performed with surface electrodes. The cere- 
bral SEP and sacral reflex are recorded simultaneously. In 
the upper row the stimulation is just above sensory thre- 
shold, in the middle row the stimulation is 1.5, and in the 
lower row at 2-times sensory threshold (pulse duration 0.2 
ms; two consecutive averages of 128 responses are super- 
imposed). 


Sacral cord 


690 


activity (the spinal SEP). [6, 8, 135, 146] (Figure 9) 
Unfortunately, this spinal SEP may be difficult to 
record in healthy obese male subjects and in women. 
[6, 8, 135] These recordings are not routinely perfor- 
med. 


b) Cerebral sep on electrical stimulation of urethra 
and bladder 


Cerebral SEP can be recorded while stimulating the 
visceral afferents of the bladder mucosa[ 147], proxi- 
mal urethra, and anorectum. [97] (Figure 10) When 
making such measurements, it is very important to 
use bipolar stimulation, to avoid depolarising soma- 
tic afferents. [102, 148] These cerebral SEPs have 
been shown to have a maximum amplitude over the 
midline (Cz -2 cm : Fz). [148] As the potential is of 
low amplitude (1 uV and less) and has a variable 
configuration, it may be difficult to identify in some 
control subjects. [146, 148] The typical latency of 
the most prominent negative potential (N1) has been 
reported to be about 100 ms, but data from different 
authors vary. [146, 148-150] Visceral SEPs theoreti- 
cally are more relevant to neurogenic bladder dys- 
function than the pudendal SEP, as the A-delta sen- 
sory afferents from bladder and proximal urethra 
accompany the autonomic fibres in the pelvic 
nerves[148] but data so far are limited. A comparison 
of SSR to urethral stimulation in spinal cord injury 
patients revealed SSR was superior for assessing the 
integrity of visceral afferent fibres. [151] 


HI. SACRAL REFLEXES 


1. TERMINOLOGY AND REFLEX ARCS 


Of the sacral reflexes, the anal and bulbocavernosus 
reflex can be clinically evaluated. Both reflexes have 
afferent and efferent limbs in the pudendal nerve, and 
are centrally integrated at the S2 to S4 cord levels. The 
term “sacral reflexes” refers to electrophysiologically 
recordable responses of perineal/pelvic floor muscles 
to stimulation in the uro-genito-anal region (Figure 
11). It is possible to use electrical, [5, 149, 152, 153] 
mechanical, [154] or magnetic [97] stimulation at 
various sites to elicit these reflexes, and to record res- 
ponses by electromyography from all the different pel- 
vic floor/perineal muscles. Electrical stimulation can 
be applied at the dorsal penile nerve[5, 152, 153, 155, 
156] the dorsal clitoral nerve, [132, 157-159] peria- 
nally, [144, 160], via the perineum, [161] at the blad- 
der neck/proximal urethra, and to bladder mucosa — 
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using a catheter-mounted ring electrode[162, 163] 
(these have been referred to as “vesicourethral” and 
“vesicoanal” reflexes, depending from which muscle 
the responses are recorded). These latter reflexes have 
visceral afferents as the afferent arm. The pudendal 
nerve itself may be stimulated transrectally, transvagi- 
nally[164] or by applying needle electrodes transperi- 
neally. [165] 


Electrical stimulation of the dorsal penile or clitoral 
nerve elicits (somatosomatic) sacral reflexes with 
mean latencies of 31 - 38.5 ms (Figure 12). [5, 132, 
152, 155-159] Stimulation of the perianal skin, blad- 
der neck or proximal urethra elicits sacral reflexes 
with mean latencies between 50 - 65 ms. [153, 160, 
163] This latency is longer compared to responses 
conveyed by the pudendal nerve, suggesting that the 
afferent limb for these responses involves visceral 
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Figure 9. Pudendal lumbar 
evoked potentials. Although 
it is theoretically possible to 
assess the sensory branches 
distal to the spinal cord with 
this technique, the low 
amplitude responses are 
often difficult to record. 


Recording 


— JV Recording 


Visceral afferent 
cerebral evoked 
potentials 


Figure 10. Visceral afferent 
evoked potentials to the cor- 
tex. Since the bladder wall 
and vesicourethral junction 
(VUJ) are innervated with 
visceral afferents, evoked 
potentials with the stimula- 
tion of these areas can give 
information about the inte- 
grity of pelvic visceral affe- 
rent pathways. The signal is 
carried via the pelvic plexus 
to the sacral spinal cord and 
a recording can be made 
from the somatosensory cor- 
tex. (Note that visceral sen- 
sation in general has not 
been well documented on the 
sensory cortex.) 
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junction 


afferent fibres accompanying the pelvic nerves, 
which are thinly myelinated and have a slower 
conduction velocity than the thicker pudendal affe- 
rents. With visceral denervation (e.g. following radi- 
cal hysterectomy) the viscerosomatic reflexes (from 
both bladder and urethral stimulation) may be lost 
while the bulbocavernosus reflex is preserved. Loss 
of bladder-urethral reflex with preservation of blad- 
der-anal reflex has been described with urethral affe- 
rent injury after recurrent urethral surgeries. [166] 


The longer latency anal reflex (the contraction of the 
EAS on stimulation of the perianal region) is quite 
variable thus limiting its usefulness as a diagnostic 
tool. On perianal stimulation, a short latency respon- 
se can also be recorded, as a result of depolarisation 
of motor branches to the EAS, possibly involving 
antidromic travelling of the depolarisation, with 
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Figure 12. Concentric needle recording from the bulboca- 
vernosus muscle on stimulation of dorsal penile nerve (with 
surface electrodes) in a 67-year-old healthy man. Upper 
beam shows the sacral reflex on just suprathreshold stimu- 
lation, the middle beam on stimulation increased by 30 per- 
cent, and lower beam on maximal tolerable stimulation (in 
this case 60 percent suprathreshold). Observe the early 
component of the sacral reflex being joined by the second 
component at stronger stimulation; the division in two 
components is blurred at very strong stimulation. Observe 
also the slight shortening of latency of the first component 
at stronger stimulation in comparison with just suprathre- 
shold stimulation.- 
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Figure 11. Sacral reflex arc. Fol- 
lowing the depolarization of dorsal 
nerve of the clitoris (DNC), the 
signal is conducted through oligo- 


Bulbocavernosus synaptic connections in the sacral 


reflex cord, and then carried through the 
perineal branch of the pudendal 
nerve to the bulbocavernosus and 

Pudendoanal external anal sphincter muscles, 

reflex where the recording can be made. 


“returning” of the depolarisation orthodromically to 
the sphincter at a branching point of the motor axon. 


EMG recording of the bulbocavernosus reflex has 
been shown to be more reliable than the clinically 
assessed response (e.g. observing and palpating the 
contraction) in males and particularly in females. 
[167] The recording of the reflex latency should 
increase the sensitivity to record abnormalities, but 
true sensitivity and specificity of the test are not 
known. The test has been studied extensively and is 
used in many laboratories in everyday practice to 
demonstrate objectively the integrity of the S2-S4 
reflex arc. As with other tests of conduction, it is not 
sensitive to partial axonal lesions. 


2. SACRAL REFLEX FOLLOWING ELECTRICAL 
STIMULATION 


The sacral reflex evoked on dorsal penile or clitoral 
nerve stimulation (the “bulbocavernosus reflex”) 
was shown to be a complex response, often forming 
two components. [153, 156, 168] The first compo- 
nent with a typical latency of about 33 ms, is the res- 
ponse that has been most often called the bulboca- 
vernosus reflex. It is stable, does not habituate, and 
has other attributes of an oligosynaptic reflex res- 
ponse. [168] The second component has a latency 
similar to the sacral reflexes evoked by stimulation 
perianally or from the proximal urethra. The second 
component is not always demonstrable as a discreet 
response. The two components of the reflex may 
behave somewhat differently in control subjects and 
in patients. In healthy subjects it is usually the first 


component that has a lower threshold. In patients 
with partially denervated pelvic floor muscles, often 
the first reflex component cannot be obtained with 
single stimuli, but on strong stimulation the later 
reflex component does occur. [156] Using double sti- 
muli facilitates the reflex response and may reveal in 
such a patient the first component, which was not 
obvious on stimulation with single stimuli. [169] A 
complete reflex arc lesion should not be inferred by 
absence of a response if only single pulse is used for 
stimulation. In children it has been shown that during 
voiding sacral reflexes are un-elicitable but in pre- 
sence of spinal cord lesions such as myelodysplasia 
this normal suppression is lost. [170] 


Sacral reflex responses recorded with needle or wire 
electrodes can be analysed separately for each side 
from the EAS or bulbocavernosus muscle. [156] 
Using unilateral dorsal penile nerve blocks, the exis- 
tence of two unilateral BCR arcs has been demons- 
trated. [171, 172] Thus by detection from the left and 
right bulbocavernosus (and probably also the EAS) 
muscles separate testing of right and left reflex arcs 
can be performed. Sensitivity of the test can be 
increased by use of the inter-side latency difference 
(normative limits: < 3 ms). [172] In cases of unilate- 
ral (sacral plexopathy, pudendal neuropathy) or 
asymmetrical lesions (cauda equina), a healthy reflex 
arc may obscure a pathological one. 


Continuous intraoperative recording of sacral reflex 
responses on penis/clitoris stimulation is feasible if 
double pulses[130, 173] or a train of stimuli are used. 


Reflex responses of the external urethral sphincter to 
electrical penile stimulation have also been recorded 
with microtip transducer catheter as pressure rises, 
with latencies between 27 and 41 ms. [174] 


3. SACRAL REFLEX VIA MECHANICAL STIMULA- 
TION 


Mechanical stimulation has been used to elicit BCR 
in both sexes[175] and found to be a robust tech- 
nique. Either a standard reflex hammer or a customi- 
sed electromechanical hammer can be used. [154] 
Such stimulation is painless and can be used in chil- 
dren. The latency of the BCR elicited mechanically 
is comparable to the electrically elicited reflex in the 
same patients, but may be either slightly shorter or 
longer[154] because of particular electromechanical 
device used. [176] 


4. CLINICAL APPLICATIONS OF SACRAL 
REFLEXES IN URINARY INCONTINENCE 


Sacral reflex responses on stimulation of the dorsal 
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penile and clitoral nerve may be absent or delayed in 
incontinent patients with conus/cauda lesions. [101] 
[120] However, a reflex with a normal latency does 
not exclude the possibility of an axonal lesion in its 
reflex arc. Furthermore, much delayed sacral reflex 
responses are compatible with normal bladder and 
sexual function as found in patients with hereditary 
motor and sensory demyelinating neuropathy. [177] 


Most reports deal with abnormally prolonged sacral 
reflex latencies, but a very short reflex latency raises 
the possibility of the tethered cord syndrome, [178] 
due to the low location of the conus and shorter 
nerve roots. Shorter latencies of sacral reflexes in 
patients with suprasacral cord lesions have also been 
reported. [157] 


Sacral reflex recording was suggested as a supple- 
mentary test to CNEMG examination of pelvic floor 
muscles in patients with suspected peripheral ner- 
vous lesions. [17] [26] (Figure 13). 


Suspected cauda equina/conus lesion 


Neurological examination including lumbo-sacral segments 
and EMG of lower limbs 


1 


CN EMG EAS - side with more sensory loss 
1 
Record spontaneous activity, recruitment, MUP analysis 
1 
Record B-C reflex 
1 


Repeat on other side 


1 


Report 


Figure 13. Protocol for examination of a patient with sus- 
pected cauda equina/conus lesion. 


IV. AUTONOMIC NERVOUS SYSTEM 
TEST 


Most uro-neurophysiological methods discussed so 
far assess myelinated fibres, but not the autonomic 
nervous system, especially the parasympathetic com- 
ponent, which is most relevant for pelvic organ func- 
tions. Methods for evaluating the autonomic nerves 
innervating the pelvic viscera are not available. Cys- 
tometry indirectly evaluates the parasympathetic 
innervation to the bladder. However, from a clinical 


neurophysiological point of view direct electrophy- 
siological testing would be desirable. 


1. TESTS IN GENERALISED AUTONOMIC NEURO- 
PATHY 


Cardiovascular autonomic function tests are useful 
for identifying generalised autonomic dysfunction in 
patients with bladder or gastrointestinal motility dis- 
turbances[179] In cases when a general involvement 
of thin fibres is expected, an indirect way to exami- 
ne autonomic fibres is to assess thin sensory fibre 
function . 


Directed genito-urinary assessment of thin visceral 
sensory fibres are tested by stimulating the proximal 
urethra [180] or bladder, and by recording sacral 
reflex responses or cerebral SEP 


2. SMOOTH MUSCLE ELECTROMYOGRAPHY 


Technical problems have limited smooth muscle 
electromyography of the detrusor muscle. [181] 
Depolarisation in detrusor muscle has been studied 
by EMG in the whole animal bladder. [182] 


There has been some research in the area of genital 
smooth muscle electromyography, [183-185]but 
there is no evidence to prove their clinical utility in 
the evaluation of urinary tract function. 


3. SYMPATHETIC SKIN RESPONSE (SSR) 


The sympathetic nervous system mediates sweat 
gland activity in the skin. Changes in sweat gland 
activity lead to changes in skin resistance. On 
noxious stimulation (such as a sudden noise, electri- 
cal pulse, etc.) a potential shift can be recorded with 
surface electrodes from the skin of the palms and the 
soles, and has been reported to be a useful parameter 
in assessment of neuropathy involving non-myelina- 
ted nerve fibres. [186] The response, known as the 
sympathetic skin response (SSR), can also be recor- 
ded from perineal skin and the penis. [187-190] The 
SSR is a reflex, which consists of myelinated senso- 
ry fibres, a complex central integrative mechanism 
and a sympathetic efferent limb with postganglionic 
nonmyelinated C fibres. 


SSR is the only electrophysiological method directly 
testing sympathetic fibres. Limited literature exists 
regarding the relationship between SSR results and 
bladder dysfunction. One study reports that diabetic 
cystopathy was associated with autonomic neuropa- 
thy as detected by SSR. [191] A correlation has been 
shown between the absence of the SSR response in 
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the foot and bladder neck dyssynergia following spi- 
nal cord injury;[192] recording from the perineal 
region increases the diagnostic sensitivity for asses- 
sing sympathetic nerve function within the thoraco- 
lumbar cord. [193] 


The test is not sensitive for partial lesions as only 
complete absence of response can be regarded as 
abnormal. Its utility in evaluating bladder and ure- 
thral dysfunction is not established. 


C. GENERAL COMMENTS ON 
NEUROPHYSIOLOGICAL 
TESTING 


I. EVIDENCE BASED USE, 
CRITERIA FOR ABNORMALITY, 
SENSITIVITY AND SPECIFICITY OF 
CLINICAL NEUROPHYSIOLOGICAL 
TESTS 


Evidence-based medicine is founded on the assess- 
ment of evidence for and against the efficacy of par- 
ticular types of therapeutic intervention. Clinical 
neurophysiology testing should thus demonstrate 
evidence that testing improves outcome (through 
treatment choice and patient selection), which would 
provide a strong basis for its use. However, testing 
and therapeutic intervention are different concepts, 
and neurophysiological testing has another important 
objective, which is not applicable to interventions 
and lies outside the scope of evidence-based medici- 
ne. It is to generate knowledge about the situation to 
be treated in a given patient, so that the practitioner 
can formulate rational treatment options based on 
knowledge rather than do so blindfold; that is, he or 
she can practice “knowledge-based medicine” (Grif- 
fiths et al, see Chapter on Functional testing). 


To judge the importance of this second objective dif- 
ferent criteria are needed. Particularly in the referral 
setting, the physician is confronted with complicated 
cases in whom the underlying pathophysiology is 
quite uncertain, and what is required is to identify all 
the factors that may be contributing. Neurophysiolo- 
gy is necessary in assessment of neurogenic dys- 
function because it contributes to “knowledge-based 
medicine”, whether or not there is narrowly-defined 
“evidence” that it improves outcomes. 


Of course, it remains true that we should seek evi- 
dence of the conventional kind for and against tes- 
ting. The co-sponsor of this consultation (the ICUD) 
recommends that, as a minimum, any test should be 
subjected to three questions: 


1. Does the test have good technical performance, for 
example, do three aliquots of the same urine 
sample give the same result when subjected to 
“stix’ testing? 


. Does the test have good diagnostic performance, 
ideally against a “gold standard” measure? 


. Does the test have good therapeutic performance, 
that is, does the use of the test alter clinical mana- 
gement, does the use of the test improve outcome? 


All these questions are relevant for clinical neuro- 
physiology, and in this chapter we have attempted to 
provide some answers. 


Clinical diagnosis requires that measures obtained in 
individual patients be compared to population norms 
with the intent of determining whether they are “nor- 
mal” or “abnormal”. Data can be classified as 
“abnormal” only with the understanding that they are 
compared to a sample from the normal population. 
Predictive statements are made possible by the use of 
tolerance limits. For most clinical neurophysiologi- 
cal tests, one-tailed tolerance limits are recommen- 
ded. For any given limit of normality, there is a cer- 
tain probability of falsely interpreting values (obtai- 
ning false-positives or false-negatives). Further 
confounding these issues is the practice of applying 
multiple criteria of abnormality. But ultimately, the 
adequacy of any given normal limit in discriminating 
between normal and abnormal must be supported by 
appropriate clinical or clinico-pathological correla- 
tions; for uroneurophysiological techniques, such 
data are scarce. 


II. USEFULNESS OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS IN 
EVALUATION OF INDIVIDUAL 
PATIENTS WITH LOWER URINARY 
TRACT OR ANORECTAL 
DYSFUNCTION 


Whenever pathophysiology is uncertain or unpredic- 
table, and especially if irreversible treatment is 
necessary or contemplated, it is an ethical require- 
ment to gather quantitative knowledge of the dys- 
function in order to make a rational treatment choice. 
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In such situations, the aim of clinical neurophysiolo- 
gical evaluation is to identify all factors contributing 
to the dysfunction, expected or unexpected; therefo- 
re the evaluation must be comprehensive. In most 
patient groups with neurogenic incontinence, the 
pathophysiology is unpredictable and comprehensi- 
ve urodynamic evaluation is essential in order to 
practice knowledge-based medicine; in selected 
patients from these groups, clinical neurophysiologi- 
cal testing will clarify issues related to the neural 
control of lower urinary tract, relevant for understan- 
ding pathophysiology. Most patients, however, will 
not require a precise definition of the neurological 
lesion. 


As is generally true for electrophysiological tests, 
uroneurophysiological examinations are particularly 
useful for substantiating the clinical diagnosis of a 
peripheral nerve lesion. The potential usefulness of 
testing in an individual patient needs to be analysed 
in the overall clinical setting. The indications for tes- 
ting are guided primarily by expert opinion, not on 
definitely established criteria derived from control- 
led studies. 


In the incontinent patient without other signs or 
symptoms of a neurologic condition, neurophysiolo- 
gical testing is generally unnecessary. 


Ill. USEFULNESS OF CLINICAL 
NEUROPHYSIOLOGICAL TESTS IN 
RESEARCH 


Uro-neurophysiological techniques have been most 
often applied in research. They were used to sub- 
stantiate hypotheses that a proportion of patients 
with sacral dysfunction, such as stress urinary and 
idiopathic faecal incontinence, have involvement of 
the nervous system;[49, 50, 80, 86] to assess the inte- 
grity of the sacral nervous system in patients with 
suprasacral spinal cord injury;[194] to identify 
consequences of particular surgeries;[195] to eluci- 
date the innervation of pelvic floor muscles;[153, 
196, 197], to study the physiology of contraction of 
sphincter muscle, [198] and to describe activation 
patterns of pelvic floor muscles. [32,67] Suggestions 
of increased efficacy of sacral neurostimulation with 
the use of neurophysiologic tests have been made. 
[145, 199] 


D. RECOMMENDATIONS 


I. CLINICAL RECOMMENDATIONS 


The available neurophysiological tests and their cli- 
nical utility are summarised in Table 1. 


The information gained by clinical examination and 
urodynamic testing may be enhanced by uroneuro- 
physiological tests in selected patient groups with 
urinary incontinence, particularly those with lesions 
within the peripheral nervous reflex arc. 


Clinical neurophysiological testing should be perfor- 
med in accredited laboratories, by trained and certi- 
fied staff, with formal control of the quality of the 
results. Ideally, the uroneurophysiologist should be 
in liaison with general clinical neurophysiologists. 


It seems optimal to create interdisciplinary programs 
between urology, urogynecology, proctology, and 
neurology departments. Organisation of such teams 
in tertiary medical centres should be encouraged. 


IL RECOMMENDATION FOR 
TECHNICAL STANDARDS 


Methods for external anal sphincter CNEMG have 
been standardised. [17] [26] A similar effort should 
be done for other perineal/pelvic floor muscles, and 
for the sacral reflex recording. [17, 200] 


It should be mentioned that even in “general” clini- 
cal neurophysiology there is no consensus on stan- 
dardisation of tests. This is mainly due to different 
historical backgrounds of testing developed in diffe- 
rent laboratories; the need to standardise methods is, 
however, recognised. 


At this stage, the authors repeat the suggestions for 
technical standards for CNEMG (Table 2) and the 
sacral reflex on penile/clitoral stimulation (the “bul- 
bocavernosus” reflex) (Table 3). [1, 2] 


Ill. RESEARCH 
RECOMMENDATIONS 


Further research is recommended both to further 


explore, validate and standardise some current tests 
that appear promising, as well as to explore develop- 
ment of new techniques. 


Clinical neurophysiological methods should be used 
to define the neural control in lower urinary tract 
function, demonstrating both the nervous system’s 
“hardware” (integrity of anatomy) as well as “soft- 
ware” (level of activity, excitation thresholds...) for 
co-ordinated urinary storage and voiding, in physio- 
logical and in pathological conditions. 


Several lower urinary tract dysfunction syndromes 
are known or suspected to have a neurogenic com- 
ponent; these issues should be further clarified. 

1. CURRENTLY USED TESTS 

A. EXPLORE 

a. Kinesiological EMG in SUI, urgency/frequency 
b. Clinical value of computerised EMG analysis data 


c. Standardisation of urethral sphincter CNEMG; 
normative data 


B. EXPLORE MOTOR AND SENSORY CONDUCTION STU- 
DIES, IN RELATION TO 


a. Standardisation and validation of stimulation and 
recording techniques 


b. Reproducibility 
c. Gender, age, vaginal parity effects 


d. Correlation with symptoms and functional and 
stuctural information gained by urodynamic tes- 
ting and imaging 


e. Clinical role definition in Stress Urinary Inconti- 
nence 


f. Intraoperative monitoring 
C. EXPLORE SACRAL REFLEXES 


. Standardisation for urethral/bladder stimulation 


e° 


b. Reproducibility 
c. Gender, age, vaginal parity effects 


d. Correlation with symptoms and functional and 
stuctural information gained by urodynamic tes- 
ting and imaging 

e. Clinical role definition in surgical procedures and 


predicting therapy outcomes. 


f. Differential involvement of BCR and visceroso- 
matic sacral reflexes (and pudendal and visceral 
SEP) in patients with very localised lesions. 


Table 1. Electrodiagnostic tests. 


Test Technical Performance* Diagnostic Performance# Therapeutic Performance+ 
(good, fair, poor, unknown) (good, fair, poor, unknown) (good, fair, poor, 
controversial, research only) 


Kinesiological EMG Good Fair Good, Grade C 
CNEMG Fair Good, Grade C 
SFEMG Fair Fair Poor, Grade C 
PNTML Good Poor Controversial, Grade D 
Anterior Sacral Root 

Stimulation Unknown Unknown Research only 
Motor Evoked Potentials Unknown Unknown Poor, Grade C 
Quantitative Sensory Testing Variable (different techniques) Unknown Research only 
Pudendal Cerebral SEP Good Fair Poor, Grade B 
Pelvic Visceral SEP Unknown Unknown Research only 
Sacral reflex test Good Good, Grade B 
Viscero-somatic reflex Unknown Unknown Research only 
Autonomic testing Variable (different techniques) Fair Research only 


This table is a summary of existing electrodiagnostic tests, with the ICUD criteria for Methods of Assessment and Investigation 
applied to them. The majority of the assignments are based on expert opinion, as the literature is limited. See text for full 
explanations of each test. 


*Technical performance refers to reproducibility and reliability of test results 
#Diagnostic performance refers to sensitivity/specificity of test 


+Therapeutic performance refers to the test’s ability to alter clinical management and/or improve outcome. 
Grading based on the Oxford System: 


Grade A recommendation usually depends on consistent level 1 evidence and often means that the recommendation is effecti- 
vely mandatory and placed within a clinical care pathway 


Grade B recommendation usually depends on consistent level 2 and or 3 studies, or ‘majority evidence’ from RCT’s 


Grade C recommendation usually depends on level 4 studies or ‘majority evidence’ from level 2/3 studies or Delphi processed 
expert opinion 


Grade D “No recommendation possible” would be used where the evidence is inadequate or conflicting 


Table 2. Suggested technical standards for concentric needle EMG. 


a. Type of electrode concentric needle; 
b. Placement of electrodes transcutaneous, (guided by palpation); 
c. Specifications of signal processing equipment stand. EMG equip.; filters 5 Hz -10 kHz, 10 ms/div., 50-500 
(and its setting) uV/div. (further defined with particular algorithm for 
analysis); multi-MUP or single-MUP analysis 
d. Decision algorithms detection of pathologic spontaneous activity; quantification of 
MUPs 


e. Normative data see [16, 20] 
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Table 3. Suggested technical standards for sacral (bulbocavernosus) reflex testing. 


a. Type of electrodes for stimulation 


b. Type of stimulation 


c. Placement of stimulating electrodes 
d. Type of electrodes for recording 
e. Placement of recording electrodes 


f. Specifications of signal processing equipment 
(and its setting) 


g. Decision algorithms for analysis 


h. Normative data [79, 172] 


a) New Technology Developments 

a. Methodologies for kinesiological EMG 
b. Advanced surface EMG analysis 

c. Sacral parasympathetic evaluation 


d. Detrusor muscle EMG 


2. GAINING NEW INSIGHTS INTO LUT PATHO- 
PHYSIOLOGY 


a. Neurophysiological changes induced by therapeu- 
tic electrostimulation 


b. Selection of patients, and outcome correlates for 
therapeutic electrostimulation 


c. The role of clinical neurophysiology for choice of 
treatment of urinary incontinence in defined 
patient groups 

3. LOWER URINARY TRACT DYSFUNCTION 
SYNDROMES 


a. The role of sensory dysfunction should be explo- 
red. 


b. The role of neurogenic versus “myopathic” invol- 
vement of pelvic floor muscles in idiopathic uri- 
nary stress incontinence, prolapse, and idiopathic 
faecal incontinence should be further clarified. 


c. The pathophysiology of dysfunctional voiding and 
defaecation should be explored by a combination 
of techniques including EMG. 


d. The relatively recently introduced clinical entity — 
young women with urinary retention and patholo- 
gical repetitive discharges on urethral sphincter 
CNEMG - should be further explored, preferably 
in a multicenter study, using a combination of 
symptom assessment, EMG, urodynamic tests and 
imaging. 


surface; 


electrical, 0.2 ms duration of single stimulus, “supramaximal” 
strength, manual triggering, 10 repetitions; if absent, use double 
pulse stimulation, or train of stimuli; 


penis / clitoris; 


concentric needle or surface; 


subcutaneous EAS; in males also bulbocavernosus muscle; 


standard EMG equipment, filters 10 Hz - 10 kHz, 10 ms/div., 
50-1000 uV/div.; documentation facilities; 


presence; optional — minimal latency of 10 consecutive responses 
(onset); 
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E. APPENDIX 


ANALYSIS OF THE CONCENTRIC 
NEEDLE EMG SIGNAL 


There are two approaches to analysis of the bioelec- 
trical activity of motor units, either analysis of indi- 
vidual MUPs or analysis of the overall activity of 
intermingled MUPs (the “interference pattern’- IP). 
Generally three techniques of MUP analysis 
(manual-MUP, single-MUP and multi-MUP) and 1 
technique of IP analysis (turn/amplitude — T/A) are 
available on advanced EMG systems. [20] [28] 


First technique of MUP analysis follows an algo- 
rithm similar to the original protocol used by Buch- 
thal and his school, [201] who measured MUP dura- 
tion and amplitude from paper prints made from 
oscilloscope. In advanced EMG systems instead of 
measurements from the paper, MUPs are analysed 
from the screen. Several seconds of continuous EMG 
activity during relaxation or at slight reflex/volunta- 
ry activation from an individual site are “frozen” on 
the screen. Signals are then visually examined for the 
content of individual MUPs, which may then be 
measured automatically by the EMG system. 
Although duration cursors are set automatically by 
the EMG system, they should always be checked and 
reset by the operator if necessary. Using this modi- 
fied “manual-MUP” analysis the highest number of 
MUPs (up to 10) can be obtained from the particular 
examination site. It takes 2-3 minutes for each site to 


be analysed. This technique is demanding for the 
operator because reproducible MUPs have to be 
identified, the one with the smoothest baseline cho- 
sen, and in most cases the duration cursors set by the 
operator manually. The technique is inevitably open 
to personal bias, especially the determination of 
MUP duration. At slightly higher levels of voluntary 
or reflex activation the baseline becomes unsteady, 
making the technique unreliable — it can be applied 
only at low levels of activity. [20] [28] 


The introduction of the trigger and delay unit led to 
its widespread use for MUP analysis. [202] During a 
constant level of EMG activity the trigger unit is set 
(on each examination site) on the highest amplitude 
steadily firing MUP. The triggered MUP is averaged 
until the baseline becomes smooth, which takes 
about 1-min for each MUP. At each site 1-3 MUPs 
can usually be obtained. Single-MUP analysis is 
quite time consuming, and provides fewer MUPs 
than the previously described technique. It is biased 
towards high amplitude and high threshold MUPs, 
and furthermore to personal bias as far as the choice 
of MUP. [20] [28] However, single-MUP analysis is 
still the technique that is currently most often used in 
quantitative analysis of MUPs, because it is widely 
available for a number of years. 


The most recent and sophisticated CNEMG tech- 
niques are available only on advanced EMG sys- 
tems; such is the template operated “multi- MUP” 
analysis. [203] (Figure 14) Here, the operator indi- 
cates — during the appropriate level of the crisp EMG 
activity — when the computer takes the previous 
(last) 4.8-sec period of the signal. From that signal 
MUPs are automatically extracted, quantified and 
sorted into 1-6 classes. [203] Each class represents 
consecutive discharges of a particular MUP. MUP 
classes are then averaged and presented (in descen- 
ding order) according to the number of MUP 
discharges in the analysed period. [203] Cursors are 
set automatically using a computer algorithm. The 
operator has to edit the MUPs; duplicates (MUPs 
that appear more than once) and “problematic” 
MUPs (with unclear beginning or the end because of 
unsteady baseline) are discarded. Thus on each exa- 
mination site 1-6 different MUPs can be obtained 
using this technique. [16] [24] Multi-MUP analysis 
is the fastest and the easiest to apply of the three 
mentioned quantitative MUP analysis techniques. It 
can be applied at continuous activity during sphinc- 
ter muscle relaxation, as well as at slight to modera- 
te levels of activation. [19] [27] Cursors are set auto- 
matically, and only exceptionally manual correction 
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is needed. It is suggested that such problematic 
MUPs, with unsteady baseline and unclear beginning 
or end, are better discarded. [16] [24] The 
multi-—MUP technique has, however, difficulties with 
highly unstable and/or polyphasic MUPs found par- 
ticularly in patients with lower motor neuron lesions; 
it often fails to sample them, distorts them by avera- 
ging, or sorts the same MUP to several classes (reco- 
gnises it as different MUPs — duplicates). Multi- 
MUP samples slightly lower number of MUPs per 
muscle, compared to manual-MUP. [20] 


In the small half of the sphincter muscle collecting 
ten different MUPs has been said to be a minimal 
requirement on using single-MUP analysis. Using 
manual-MUP and multi-MUP techniques sampling 
of 20 MUPs (standard number in limb muscles) from 
each EAS makes no difficulty in healthy controls[16] 
[24] and most of patients. [20] [28] Normative data 
obtained from the EAS muscle by standardised EMG 
technique using all three MUP analysis techniques 
(multi-MUP, manual-MUP, single-MUP) have been 
published. [20] 


Several MUP parameters have proven empirically 
useful in examining limb muscles in the diagnosis of 
neuromuscular disease. Traditionally, amplitude and 
duration were measured, and the number of phases 
was counted[201] Amplitude is the voltage (mV) dif- 
ference between the most positive and most negative 
point on the MUP trace (Figure 15). The amplitude 
of MUPs is largely determined by the activity of 
those muscle fibres closest (within a 0.5 mm radius) 
to the recording electrode, where in the normal MU 
it is unlikely to find more than 2-3 muscle fibres. 
[14] [22] It is highly sensitive to needle position and 
even minor adjustments of the electrode result in 
major amplitude changes, i.e. a change in position by 
0.5 mm alters the amplitude 10-100 fold. The MUP 
duration is the time (ms) between the first deflection 
and the point when MUP waveform finally returns to 
the baseline (Figure 12). It depends on the number of 
muscle fibres of particular MU within 2-3 mm dia- 
meter and is little affected by the proximity of the 
recording electrode to the nearest fibre. [14] [22] The 
difficulty with duration measurement is in definition 
of the beginning and end of MUP. Using manual 
positioning of duration cursors depends on amplifier 
gain: at higher gain MUPs seem longer. Advanced 
EMG systems use algorithms including besides 
minimal amplitude of the trace deflection also the 
angle of the MUP trace towards the baseline. [203] It 
was agreed for automated analysis not to include late 
MUP components (defined “satellite potentials” i.e. 
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Figure 14. Comparison of normal (above) and pathological (below) motor unit potentials (MUPs) sampled by multi-MUP ana- 
lysis from the right halves of the subcutaneous parts of the external anal sphincter (EAS) muscles. To the right logarithm 
(amplitude) vs. duration plots of the MUPs are shown; the inner rectangle presents normative range for mean values, and the 
outer rectangle for “outliers”. Below the MUP samples values are tabulated. Three plots on the bottom were obtained by 
turn/amplitude analysis in the cauda equina patient. Delineated areas (“clouds”) present the normative range, and dots indi- 
vidual IP samples. 

The normal subject was a 45-year-old woman without pelvic floor dysfunction or abnormalities on neurological examination. 
Results of MUP and interference pattern (IP) analysis were normal. The pathological sample was obtained from a 36-year 
old man with damage of the cauda equina caused by central herniation of the intervertebral disc 13 months before the exa- 
mination. On clinical examination perianal sensation was severely diminished bilaterally. No spontaneous denervation acti- 
vity was present at the time of the above recording. Mean values for MUP amplitude and area are above normative range, and 
polyphasicity is increased. In addition, for all presented MUP parameters individual values of more than 2 MUPs are above 
the "outlier" limits (Table). Note that IP analysis in the patient is within normative range in spite of marked MUP abnorma- 
lities. 
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part of MUP starting at least 3 ms after the end of 
main part of the MUP. [9, 15, 203] [9, 23, 229] 
However extreme prolongation of motor units by 
small, late potentials, often with an intervening isoe- 
lectric period are a common finding in some patho- 
logical conditions affecting the innervation of the 
anal sphincter and have therefore been included in 
manual methods of analysis. [26] [34] Utility of 
MUP analysis in patients with suspected multi sys- 
tem atrophy (MSA) seems to depend critically on 
inclusion of late MUP components. [27] [35] 


The number of MUP phases is defined by the num- 
ber of times the potential crosses the baseline. It is 
counted as “number of baseline crossings plus one” 
(Figure 15). [15] Number of phases or percentage of 
polyphasic MUPs in muscle can be determined. 
MUPs are usually called polyphasic when they have 
at least four phases (mono-, bi-, tri-, and polyphasic), 
although some authors have defined “polyphasic” as 
those MUPs having more than four, [23] [31] or even 
more than five phases. [35] [47] Related to the num- 
ber of phases is the MUP parameter “number of 
turns”. A turn is defined as a change in direction of 
the MUP trace, which is larger than specified ampli- 
tude but not crossing the baseline (Figure 15). Num- 
ber of turns is MUP parameter particularly sensitive 
to reinnervation changes in small muscles such as the 
EAS. [16] [24] 


initial 
part 


terminal part 


spike part duration 


With the on-line computer analysis available on 
advanced EMG systems a number of further MUP 
parameters are available, including MUP area, rise 
time of negative peak, duration of negative peak can 
be measured. [16, 203] [24, 229] In addition, “thick- 
ness” (thickness = area/amplitude)[29] [37] and size 
index (size index = 2*log (amplitude (mV)) + 
area/amplitude)[204] can be automatically calcula- 
ted. In a recent study using advanced statistical 
methods only MUP parameters area, duration and 
number of turns were demonstrated to be needed in 
quantitative MUP analysis. [205] 


At higher levels of voluntary and reflex activation, 
normally a dense IP can be seen. The IP can also be 
assessed using a number of automatic quantitative 
analyses, the turn/amplitude (T/A) analysis being the 
most popular. [206, 207] On applying T/A analysis, 
with the needle electrode in focus, subjects contract 
muscle voluntarily or reflexly by coughing. Exami- 
nator selects 0.5-sec time epochs of the crisp EMG 
signal to be analysed using several IP parameters 
measured automatically by the EMG system. Sam- 
pling of IPs using T/A analysis is even faster than 
multi-MUP analysis. [16] [24] However, sensitivity 
of IP analysis for detecting neuropathic changes in 
the EAS muscle of patients with chronic sequels 
after cauda equina or conus medullaris damage, is 
only about half of sensitivities of different MUP ana- 
lysis techniques. [20] [28] 
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Figure 15. Schematic representation of the Motor Unit Potential to demonstrate different components, and parameters ana- 


lysed (modified from [16]). 
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Imaging and other Investigations 


A. TUBARO 


W. ARTIBANI, C. BARTRAM, H.P. DIETZ, V. KHULLAR, J.D. DELANCEY, P. ZIMMERN 
W. UMEK 


A. INTRODUCTION 


The committee evaluated the current evidence regar- 
ding imaging techniques and clinical indications in 
patients with urinary or faecal incontinence, pelvic 
floor dysfunction and pelvic organ prolapse. Addi- 
tional related issues such as pad testing were also 
reviewed. The present chapter is based upon the out- 
come of the 20d International Consultation on Incon- 
tinence which was held in Paris in 2001 [1]. 


The 2001 chapter was reviewed in the light of the 
publications which appeared in the peer-review lite- 
rature from 2001 until today. Modifications to the 
previous chapter were proposed by the committee 
members who were allocated the different topics 
included in the new chapter and then jointly revie- 
wed until a consensus was reached. The chapter 
structure has been modified as it now includes also 
imaging issues in patients with faecal incontinence. 


The various imaging issues were considered and ana- 
lysed also regarding the particular questions which 
may arise when dealing with different clinical and 
pathophysiological conditions so that the neurogenic 
or non-neurogenic origin of incontinence was consi- 
dered beyond the more obvious distinction deriving 
from age and gender. Imaging of the central nervous 
system in the incontinent patient was also included 
as this is a very dynamic field which is highly ins- 
trumental in understanding the physiology and 
pathophysiology of lower urinary tract dysfunction 
in neurogenic and non-neurogenic patients. 


Imaging and other investigations were evaluated 
with reference to the techniques and their clinical 
value taking into consideration what is the possible 
impact of the diagnosis on patient management. It is 
important in fact to consider that some imaging 
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modalities may provide evidence regarding the seve- 
rity of the disease, indications for treatment, pro- 
gnostic values as treatment outcome or patient pro- 
gnosis, but they can also be used to monitor patient 
conditions over time and in treatment follow-up. 
Imaging can also be used to evaluate treatment out- 
come as well as for research purposes. At the end of 
each paragraph, recommendations for the clinical 
use of a certain imaging modality are provided and 
the relative level of evidence is stated. Areas of inter- 
est for further research are identified. 


The application of standard levels of evidence and 
grade of recommendations as proposed by the 
Oxford Centre for Evidence Based Medicine and 
endorsed by the International Consultation on Urolo- 
gical Diseases (ICUD) to the field of diagnostic ima- 
ging is not without problems. The Authors of this 
chapter have tried to apply the proposed ICUD sys- 
tem whenever possible, all diagnostic techniques 
have been at lest evaluated with reference to their 
technical performance, accuracy and impact of clini- 
cal management. 


I. LEVEL OF EVIDENCE 


e Level 1 evidence (incorporates Oxford la, 1b) 
usually involves meta-anaylsis of trials (RCTs) or 
a good quality randomised controlled trial, or ‘all 
or none’ studies in which no treatment is not an 
option, for example in vesicovaginal fistula. 


e Level 2 evidence (incorporates Oxford 2a, 2b and 
2c) includes “low” quality RCT (e.g. < 80% fol- 
low up) or meta-analysis (with homogeneity) of 
good quality prospective ‘cohort studies’. These 
may include a single group when individuals who 
develop the condition are compared with others 
from within the original cohort group. There can 
be parallel cohorts, where those with the condition 


in the first group are compared with those in the 
second group. 


Level 3 evidence (incorporates Oxford 3a, 3b and 
4) includes: 


good quality retrospective ‘case-control studies’ 
where a group of patients who have a condition 
are matched appropriately (e.g. for age, sex etc) 
with control individuals who do not have the 
condition. 


good quality ‘case series’ where a complete group 
of patients all, with the same condition/ disease/ 
therapeutic intervention, are described, without a 
comparison control group. 


Level 4 evidence (incorporates Oxford 4) includes 
expert opinion were the opinion is based not on 
evidence but on ‘first principles’ (e.g. physiologi- 
cal or anatomical) or bench research. The Delphi 
process can be used to give ‘expert opinion’ grea- 
ter authority. In the Delphi process a series of 
questions are posed to a panel; the answers are 
collected into a series of ‘options’; the options are 
serially ranked; if a 75% agreement is reached 
then a Delphi consensus statement can be made. 


II. GRADE OF RECOMMENDATION 


e Grade A recommendation usually depends on 
consistent level 1 evidence and often means that 
the recommendation is effectively mandatory and 
placed within a clinical care pathway. However, 
there will be occasions where excellent evidence 
(level 1) does not lead to a Grade A recommenda- 
tion, for example, if the therapy is prohibitively 
expensive, dangerous or unethical. Grade A 
recommendation can follow from Level 2 eviden- 
ce. However, a Grade A recommendation needs a 
greater body of evidence if based on anything 
except Level 1 evidence 


Grade B recommendation usually depends on 
consistent level 2 and or 3 studies, or ‘majority 
evidence’ from RCT’s. 


Grade C recommendation usually depends on 
level 4 studies or ‘majority evidence’ from level 
2/3 studies or Dephi processed expert opinion. 
Grade C recommendation is given when expert 
opinion is delivered without a formal analytical 
process, such as by Dephi. 

Grade D “No recommendation possible” would 
be used where the evidence is inadequate or 
conflicting. 


710 


B. IMAGING IN URINARY 
INCONTINENCE AND PELVIC 
FLOOR DYSFUNCTION 


B1. IMAGING OF THE UPPER 


URINARY TRACT 


Urinary incontinence is defined as the complaint of 
any involuntary leakage of urine, it can be urethral or 
extraurethral. This latter condition either results from 
congenital anomalies such as ectopic ureters (inser- 
ting in the female distal urethra or vagina), iatroge- 
nic or traumatic conditions such as fistula. In some 
patients, lower urinary tract dysfunction causing uri- 
nary incontinence, might compromise the transport 
of urine from the kidneys to the bladder resulting in 
hydronephrosis and renal failure. The relationship 
between high bladder storage pressure and renal 
deterioration has been well established in neuropa- 
thic patients [1]. In male patients, chronic retention 
of urine can be associated with urinary incontinence 
and lead to chronic renal failure. In females, severe 
urogenital prolapse may cause angulation of the pel- 
vic ureter by the uterine arteries leading to hydrone- 
phrosis in up to 30-40% of patients [2] (Figure. 1 
a,b). 


I. INDICATIONS 


Generally speaking, there is no need for upper tract 
imaging in cases of urinary incontinence unless any 
of the previously described conditions is suspected 
or diagnosed. Patients with extraurethral incontinen- 
ce may also benefit from upper urinary tract ima- 


ging. 
The objectives used for upper tract imaging in the 
incontinent patient are as follows: 


1. Evaluation of the upper urinary tract when the pre- 
sence of an ectopic ureter or ureterovaginal fistu- 
la are suspected. 


N 


. Evaluation of the kidneys whenever urinary incon- 
tinence is related to bladder dysfunction with high 
storage pressures (e.g. in neurogenic voiding dys- 
function, chronic retention with overflow or low 
compliance bladders) 


ice) 


. Exclusion of hydronephrosis in cases of urinary 
incontinence associated with severe uterine pro- 
lapse (Figure 2 a,b,c,d). 


Figure 1 b. IVU: bilateral hydronephrosis. Left kidney is 


Figure 1a. Procidentia uteri. ` : 
in sacral ectopia. 


HInterureteric 
ridge 


Figure 2 a. MRI: complete urogenital prolapse. 


Figure 2-c. MRI: ureteral dilation Figure 2-d. MRI bilateral hydronephrosis 
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Il. TECHNIQUES 


Upper tract imaging modalities include intravenous 
ultrasonography (USS), urogram (IVU), computeri- 
zed tomography (CT scan), magnetic resonance ima- 
ging (MRI), and isotope scanning. No data as to spe- 
cificity, sensitivity, predictive value or reproducibili- 
ty in connection with the diagnosis and management 
of urinary incontinence are available. The use of the 
different imaging modalities also depend on availa- 
bility, expertise, and local management policies. 
Generally speaking, low cost and low risk techniques 
such as USS should be preferred. Unless otherwise 
described, the following considerations regarding the 
different imaging modalities are based on expert opi- 
nion. 


1. ULTRASONOGRAPHY 


Ultrasonography is the gold standard technique for 
primary imaging of the upper urinary tract because 
of the relatively low cost of the equipment and the- 
refore of the examination, its large availability, the 
lack of any exposure to ionising radiation. Renal 
USS is independent on kidney function, provides a 
good evaluation of renal anatomy including malfor- 
mations, kidney size, cortex/medulla index, hydrone- 
phrosis. Concurrent kidney disorders such as urinary 
lithiasis and neoplasms can also be diagnosed. In 
patients with lower urinary tract dysfunction 
(LUTD), the detection of hydronephrosis is of 
importance and it can be related to either vesico-ure- 
teral reflux or obstruction. However, no correlation 
exists between the degree of dilatation and the seve- 
rity of obstruction. Measurement of the resistive 
index in the interlobar and arciform arteries of the 
kidney has been proposed for the diagnosis of urina- 
ry obstruction but this is rarely used in the evaluation 
of the incontinent patient [3]. Whenever hydrone- 
phrosis is diagnosed on USS, other imaging modali- 
ties are often used to evaluate renal function, the 
degree of obstruction or vesico-urethral reflux. USS 
is an ideal technique to follow the degree of hydro- 
nephrosis over time or the response to treatment. 


2. INTRAVENOUS UROGRAPHY 


Intravenous urography (IVU) or intravenous pyelo- 
graphy (IVP) is the original radiographic examina- 
tion of the upper urinary tract which allows evalua- 
tion of upper urinary tract anatomy and function. 
Successful examination is dependent upon adequate 
renal capacity to concentrate urine and the exam is 
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currently contraindicate when creatinine levels 
exceed 2.0 mg/dL. A number of different conditions 
such as renal dysfunction, obstruction, congenital 
anomalies, fistula, stones and tumors may be detec- 
ted. 


IVU is the appropriate first study in cases of extrau- 
rethral incontinence. When ectopic ureter is suspec- 
ted (although this condition can also be responsible 
of urethral incontinence), delayed films and tomo- 
graphy are important because the renal unit or moie- 
ty associated with an ectopic ureter is often poorly 
functioning. In fact, IVU is sometimes unable to 
detect a small, malfunctioning moiety associated 
with a duplication and ectopic ureter or a poorly 
functioning or abnormally located kidney with a 
single ectopic system [4-6]. In such cases where the 
diagnosis of ectopia is still suspected after IVU, ano- 
ther imaging modality such as CT, MRI (Figure 3 
a,b) or isotope scanning [7-9] should be considered. 
IVU is the appropriate first imaging study when ure- 
tero-vaginal fistula is suspected, usually after pelvic 
surgery. Typically, one sees ureteropyelocaliectasis 
proximal to the level of the fistula. This finding has 
been reported in 84-92% of cases [10,11]. Some- 
times extravasation can be seen. Confirmation of the 
presence of the fistula, its size and exact location is 
often obtained with retrograde ureteropyelography. 


3. COMPUTERIZED TOMOGRAPHY 


High quality information of the upper urinary tract 
anatomy can be obtained using multislice Compute- 
rized Tomography (CT) scan and 3D reconstruction 
software. Differently from IVU which only acquires 
images in the coronal plane, CT acquires images in 
the transverse plane. Pictures can then be reconstruc- 
ted in 2D along any plane or in 3D whenever requi- 
red. CT scan can be used irrespective of renal func- 
tion when no iodinated contrast media are used. 
Whenever hydronephrosis is found, urine can be 
used to delineate the collecting system avoiding the 
use of contrast medium. Intravenous contrast 
medium can be required to highlight specific anato- 
mic characteristics. CT scan is often used after a first 
line evaluation is performed using USS and consti- 
tutes a valid if no better alternative to IVU and it is 
usually no more expensive. Several authors have 
reported the use of CT scan to detect ectopic ureter, 
in cases where the diagnosis is suspected, despite a 
normal IVU and ultrasound [12]. In these cases the 
small size and poor function of the ectopic moiety 
made diagnosis difficult by IVU. 


Figure 3 a. MRI diagnosis of ureteral ectopia 


4. MAGNETIC RESONANCE IMAGING 


Magnetic Resonance Imaging (MRI) shares some of 
the advantages of CT over IVU in the evaluation of 
the upper urinary tracts. Furthermore acquisition can 
be performed along any plane and pictures can then 
be presented in a 2D or 3D fashion. The paramagne- 
tic contrast medium is free of allergic reaction risk 
although its use in the upper urinary tract remains 
dependent upon renal function. The development of 
the uro-MR technique has gained an increasing role 
for the technology in the evaluation of hydronephro- 
sis and urinary tract anomalies in alternative to IVU. 
MR usefulness in the diagnosis of ectopic ureter has 
recently been described [13,14]. 


5. ISOTOPES 


Isotopes are used primarily to examine morphologi- 
cal and functional characteristics of the upper urina- 
ry tract. Isotope scanning can be used to identify the 
location of a small kidney which is otherwise diffi- 
cult to image with radiological techniques. 


Renography is used to examine the differential func- 
tion of the two kidneys, to identify disorders of urine 
transit and to quantify obstruction of the upper uri- 
nary tract. There are many physiological factors and 
technical pitfalls that can influence the outcome 
including the choice of radionucleotide, timing of 
diuretic injection, state of hydration and diuresis, 
fullness or back pressure from the bladder, variable 
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Figure 3 b. MRI diagnosis of ureteral ectopia: sagittal 
view 


renal function and compliance of the collecting sys- 
tem [15-17]. Diuresis renography with bladder drai- 
nage is recommended when obstructive uropathy is 
suspected [18]. Renal scintigraphy may be useful in 
the evaluation of ectopic ureters associated with 
hypoplastic kidneys [19]. 


IHI. CONCLUSIONS AND 
RECOMMENDATIONS 


Imaging of the upper urinary tract is NOT indica- 
ted in the evaluation of non-neurogenic stress, urge 
or mixed urinary incontinence. [Level of Evidence 
3, Grade of Recommendation C] 


Imaging of the upper urinary tract is indicated in 
cases of: 


a neurogenic urinary incontinence with high risk 
of renal damage (due to high detrusor pressure, 
e.g. myelodysplasia, spinal cord injury, and low 
compliance bladders) [Level of Evidence 3, 
Grade of Recommendation C] 


chronic retention with incontinence [Level of 
Evidence 3, Grade of Recommendation C] 
untreated severe urogenital prolapse [Level of 
Evidence 3, Grade of Recommendation C] 


suspicion of extra-urethral urinary incontinence 
by upper tract anomaly [Level of Evidence 3, 
Grade of Recommendation C] 


The choice of the imaging techniques and their 
sequence depend on the clinical question and their 
availability. The least invasive techniques should 
be preferred and should precede the more invasi- 
ve, also taking into consideration cost effective- 
ness. [Level of Evidence 3, Grade of Recommen- 
dation C] 


IV. SUGGESTED RESEARCH AREAS 


e Prevalence of upper tract deterioration in various 
urinary incontinence populations 


e Natural history of upper tract damage 


e Relation between upper tract dilation, renal dama- 
ge and bladder function 


B2. LOWER URINARY TRACT (LUT) 
IMAGING 


Imaging of the lower urinary tract has a long tradi- 
tion in the management of urinary incontinence, par- 
ticularly in female patients. The hype has moved, 
over the decades from static to dynamic imaging, 


from qualitative to quantitative information. 
Although some of the techniques are now more than 
50 years old, their standardisation is insufficient and 
their clinical value often unclear. Most of the pos- 
sible imaging modalities remain “investigational” as 
their impact on the management of urinary inconti- 
nence has not been established yet. Nevertheless 
there are encouraging signs of change in this field 
and analysis of the peer-review literature of the last 
three years revealed a number of interest papers 
which were instrumental in preparing this chapter. 


Voiding cystourethrogram (VUCG) was the mains- 
tay of imaging studies in urinary incontinence until 
recently when USS evaluation of the lower urinary 
tract through the pelvic window became prevalent 
because of its immediacy, low cost and availability. 
While CT never gained acceptance because of the 
exposure of ionising radiations, MRI took the lead as 
the most promising imaging modality and a number 
of papers have been published over the years riding 
the horse of technological development. 


In males the purpose of voiding cystourethrography 
has been mainly to locate infravesical obstruction 
[1,2] although it may play a role in the management 
of post-prostatectomy incontinence. In children the 
diagnosis and classification of reflux and diagnosis 
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of posterior urethral valves have been the primary 
goals [3]. MRI may be an alternative [4]. 


Positive-pressure urethrography has been designed 
only for the diagnosis of female urethral diverticula, 
it was shown to be more sensitive than voiding cys- 
tourethrography [5-7] although it was surpassed by 
MR. 


I. RADIOLOGICAL IMAGING IN 
FEMALE URINARY 
INCONTINENCE AND PELVIC 
FLOOR DYSFUNCTION 


The rationale for imaging studies of the lower urina- 
ry tract in this field derives from the supposed rela- 
tion of morphology and function and particularly the 
causative role of urethral hypermobility in stress uri- 
nary incontinence. Investigation into cohorts of 
continent and incontinent patients failed to provide 
evidence to support the hypothesis and some ima- 
ging techniques became almost abandoned. The 
same applied to outcome research in urinary inconti- 
nence where restoration of normal anatomy did not 
necessarily lead to cure of the condition. A renewed 
interest derived from the availability of USS which 
took imaging out of the radiology suites and moved 
it into the urological and gynaecological outpatient 
clinics opening new opportunities for clinical resear- 
ch in this field. The hype on MRI derives from the 
specific characteristics of this imaging modality 
which allowed both fast acquisition in the dynamic 
range and accurate evaluation of tissue characteris- 
tics together with the possibility to investigate the 
whole pelvis as one functional unit. 


1. FEMALE CYSTOURETHROGRAPHY 


X-ray imaging of the urinary bladder and urethra has 
been used to assess the female urinary tract in 
women suffering urinary incontinence to evaluate 
urethral/bladder neck hypermobility and to assess 
associated conditions such as urethral obstruction, 
vesico-urethral reflux, diverticula, fistula, stones and 
tumours. In males the purpose of voiding cystoure- 
thrography has been mainly to locate infravesical 
obstruction [1,2]. 


a) Background 


History and methodology of cystourethrography in 
females had been reviewed by Olesen [8]. The tech- 
nique is now over 70 years old. Voiding cystoure- 


thrography with lateral projection was first done by 
Mikulicz-Radecki in 1931 [8]. The use of a metallic 
bead to identify the urethra was introduced by Ste- 
vens and Smith in 1937 [9], and in 1956 Ardran, 
Simmons and Stewart [10] reported on a cinemato- 
graphic technique with contrast media also in the 
vagina and rectum. In an attempt to combine qualita- 
tive and quantitative information as to the function of 
the lower urinary tract, the combined used of fluoro- 
scopy and pressure-flow recordings was proposed 
during the the sixties and seventies [11-15]. 


b) Methodology (projection, positioning and expo- 
sures) 


Bladder neck displacement is best viewed and quan- 
tified in true lateral projection although image quali- 
ty is sometimes poor because of the increased body 
mass and the overlap of bony structures with the 
bladder neck area. Consequently, oblique projections 
are sometimes used notwithstanding no quantitative 
information can be obtained. Achieving a quasi-phy- 
siological voiding in a radiology suite is difficult 
because of the inevitable impact of the environment. 
The use of a sitting position is recommended for 
micturition studies as voiding while standing or lying 
will increase the embarrassment and thereby the bias 
of the examination [8]. Especially in patients with 
large body mass index, imaging of female urethra in 
a true lateral projection is difficult, it necessitates 
high radiation doses as the central x-ray beam must 
penetrate the trocanteric regions and further because 
the urethrovesical junction sometimes is overshado- 
wed by the lateral parts of the bladder. A significant 
improvement in this area has been brought about by 
digital imaging which allows the subtraction of the 
bony structures (Figure 4). The position and mobili- 
ty of the urethrovesical junction as well as urine lea- 
kage are supposed to be influenced by the filling 
volume as has been demonstrated on ultrasonogra- 
phy [16] and leak point pressure measurements [17]. 


However, in voiding cystourethrography the bladder 
is filled to capacity. Addition of a urethral bead chain 
or catheter and vaginal contrast to improve the visua- 
lisation of the urethra, bladder neck and trigone has 
been abandoned. Contrast in the rectum is not neces- 
sary for urinary incontinence purposes. Exposures at 
rest should be supplemented with provocative 
manoeuvres to test bladder neck mobility by contrac- 
ting and relaxing the pelvic floor (e.g.: coughing, 
straining, and squeezing). Whenever possible, pic- 
tures while the patient is voiding the bladder should 
be obtained. It is important to consider that coughing 
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Figure 4. VCUG with digital substraction 


and straining result in a different effect on the pelvic 
floor. Straining might be associated with relaxation 
or contraction of the pelvic floor, and the imaging 
can change accordingly. 


During coughing there is a reflex contraction of the 
pelvic floor, but coughs are of short duration and dif- 
ficult to catch on spot films. Bladder suspension 
defects were diagnosed at rest in 49% of 420 exami- 
nations, while coughing and micturition disclosed a 
further number of 20% and 4% respectively [8]. 
Squeezing can demonstrate pelvic floor awareness 
and contraction [18]. 


c) Combined imaging and urodynamics 


Videourodynamics has been by some regarded as the 
“gold standard” in the evaluation of lower urinary 
tract dysfunction [18]. Reproducibility of the combi- 
ned examination has not been assessed and the radia- 
tion dose has to be considered [10, 15, 19-21]. One 
study has attempted to compare videourodynamics 
with saline cystometry [18]. Independent observers 
carried out the two procedures with 75 women 
having the saline cystometry first and a further 75 
women had videourodynamics first. The degree of 
bladder descent noted on screening was greater than 
on clinical examination. Nineteen women had trabe- 
culation and a further 11 women had bladder (9) or 
urethral (2) diverticula, urethral stenosis (1) and 
vesicoureteric reflux (2). Only seven of the eleven 
women could have been predicted by a selective 
imaging policy based on history alone which would 
image 43% of the 150 women. This suggests that a 
selective policy of screening will unnecessarily 
expose patients to radiation while not using the opti- 
mal technique for investigation for all patients who 
need the test. Nevertheless simultaneous videomoni- 
toring along with tracings of pressure and urine flow 
rate are important means to be sure that the expo- 
sures are made at appropriate moments so that the 
radiographs can be representative of the various 
functional states [8, 13, 22, 23]. 


Patients with Parkinson’s disease and multiple sys- 
tem atrophy are best evaluated by videourodynamics 
and sphincter motor unit potential analyses to identi- 
fy characteristic features of these conditions inclu- 
ding: external sphincter denervation, neurogenic 
sphincter motor unit potentials, open bladder neck at 
rest and detrusor-external sphincter dyssinergia [24]. 
Neurologic patients show severe bladder trabecula- 
tion with diverticula and pseudodiverticula, pelviure- 
teric reflux, widening bladder neck and proximal 
urethra, and narrowing at the level of the membra- 
nous urethra can suggest, the presence of neurogenic 
dysfunction of the lower urinary tract (occult spinal 
dysraphism, non-neurogenic neurogenic bladder) 
even in the absence of neurogenic symptoms and 
signs [25-27]. Urodynamic parameters in children do 
not discriminate between those with or without vesi- 
coureteral reflux thus videourodynamics have been 
considered essential [28] additionally children with 
non-neurogenic voiding dysfunction are found to 
have a number of abnormalities with videourodyna- 
mics [29]. Indications for videourodynamics include 
previous continence and vaginal surgery, neurologi- 
cal disorders and suspicion of urethral diverticula. 
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NORMAL AND DEFECTIVE BLADDER SUPPORT 


The whole issue about the clinical value of cystoure- 
throgram is about the pathophysiology of defective 
bladder support in the pathophysiology of stress uri- 
nary incontinence in female patients and the relation 
between the surgical correction of such a defect and 
cure. The concept of urethral hypermobility was inhe- 
rent to the classification of stress urinary incontinence 
and the concept that an impaired transmission of 
abdominal pressure to female urethra could be res- 
ponsible for the observed leakage. Little remain about 
the concept of urethra hypermobility in a modern view 
of female stress urinary incontinence and this contri- 
buted to the gradual abandonning of cystourethrogram 
in the evaluation of a standard patient. 


The normal resting bladder has a smooth surface 
although bladder trabeculation is often seen in elder- 
ly female patients and not necessarily related to any 
pathological condition. The internal urethral orifice 
is located just above a horizontal line through the 
lowermost part of the symphysis in a coronal projec- 
tion. The urethra is straight and runs anteriorly and 
caudally toward the external meatus. 


On coughing and straining, relaxation of the pelvic 
floor results in downward movement of the bladder 
neck which can be associated with a backward 
movement of the bladder neck resulting in a change 
in urethral axis. Squeezing (and sometimes also 
straining) results in contraction of the pelvic floor 
muscle with a cranial movement of the bladder neck 
Figure 5a. During voiding (Figure 5b) the bladder 
base is usually lowered about 1 cm, the angle bet- 
ween the urethra and the trigone is straightened, 
making a funnelled appearance of the proximal ure- 
thra and the bladder base, the bladder contour is 
rounded and a fine sawtooth irregularity of the 
mucosa becomes visible above the trigone. Angles 
and distances between the urethra, bladder base and 
symphysis pubis have been assessed radiologically. 

The following parameters have been assessed for 

reliability: 

1. The posterior urethrovesical angle (PUV) is defi- 
ned by lines along the posterior urethra and the tri- 
gone [30]. Cut off values were usually 115° or 
more [31, 32]. 

. The urethral inclination is between the proximal 
urethral axis and the vertical plane, which is a 
plane outside the patient and, therefore, the angle 
also varies with pelvic inclination. In Green type I 
and type II descent the angle is less or more than 
45° respectively [33]. 


REST / STRAIN / COUGH 


Posterior 
urethro 
vesical 

angle 


Symphysis 


orifice 


distance 


Figure 5 . Female Cysto-urethrography la: normal appearance on coughing, straining and squeezing b: normal appearance 


on voiding 


3. The urethropelvic angle (UP) is measured during 
voiding as the anterior angle between a line 
through the middle of the internal urethral orifice 
and the urethral knee and a line through the poste- 
rior surface of the symphysis through the lower- 
most part of the obturator foramen closest to the 
film. In normals the mean UP is about 95° and the 
cut off point for bladder descent are values below 
70° [8] 


4. Symphysis orifice distance (SO) is measured at 
rest as the distance on a horizontal line from the 
symphysis to the internal urethral orifice. Normal 
values are 31 +- 6 mm (mean +- SD) and values 
less than 20 mm are the cut off points for descent 


[8] 


5. The urethral axis at rest (UAR) and during strai- 
ning (UAS) (Figure 6) 


Funneling of the proximal urethra and flatness of the 
bladder base (both anterior and posterior to the inter- 
nal urethral orifice) and the most dependent portion 
of the bladder base (the urethrovesical junction or a 
point posterior to that) are important qualitative para- 
meters estimated on straining films [31]. 


Anterior bladder suspension defects or bladder base 
insufficiency (BBI) (Figure 7) is defined as SO < 20 
mm with a normally positioned vagina at rest, during 
coughing or micturition and/or funneling of the blad- 
der base at rest or with coughing. The insufficiency 
can be graded 1-3 [8] which corresponds to Green’s 
type I descent [33]. The supportive defect is suppo- 
sed to be in the fascial and ligamentous system and 
their abnormal detachments (eg., paravaginal 
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defects). 


Posterior bladder suspension defects [8] (Figure 8) 
are defined as a posterior-inferior bladder displace- 
ment and a UP of less than 70°. It corresponds to 
Green’s type II [34]. Sometimes (Figure 9) only the 
trigone and posterior part of the bladder is involved. 
The supportive defect is supposed to be in the mus- 
cular pelvic floor, that is, the pubo-vesical part of the 
pubococcygeus muscle or in paravaginal detach- 
ment. 


Interestingly, when UAR and UAS were examined in 
a group of 76 continent women and correlated with 
age, a perfect linear regression was noted between 
UAR and age (R2= 0.28). Patients with stress urina- 
ry incontinence were found to have an average UAR 
value of 25° with a mean UAS of 43° leading to a 
threshold value of hypermobility of about 20°. When 
standing cystourethrograms were repeated 3 to 6 
months after surgery for stress urinary incontinence, 
UAR and UAS values were found to close to normal 
suggesting a relation between the correction of the 
defective bladder support and cure [34]. A more 
structured definition of cystocele (ranked by height 
in centimeters) was also obtained, adding to the 
emerging data that the reliability of the pelvic organ 
prolapse quantification system (POP-Q) increases 
when measurements are performed in a more upright 
position [34]. 


d) Reproducibility 


The observer variation has been evaluated in four 
university uro-gynecological units [18, 31, 35, 36]. 
(Table 1). The inter-observer agreement was 43-79% 


Figure 6. Example of standing, lateral views on VCUG with 125 mL of contrast within the bladder. (A) Preoperative UAR. (B) 
Preoperative UAS. (C) Postoperative UAR. (D) Postoperative UAS. The urethral angle is calculated from a reference line 
drawn through the inferior portion of the pubic symphysis. 
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ANTERIOR SUSPENSION DEFECT POSTERIOR SUSPENSION 
DEFECT 


COUGH STRAIN SQUEEZE 


REST 
= 


SQUEEZE MICTURITION MICTURITION 
Figure 7. Female Cysto-urethrography. Anterior bladder Figure 8. Female Cysto-urethrography. Posterior bladder 
suspension defect suspension defect 


Figure 9. Female cystourethrography: the trigone herniates through the 
anterior vaginal wall 
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Table 1. Inter- and intra-observer variation (agreement) on cystourethrography in females with urinary incontinence. 


Type of examination, patients and observers 


Inter-observer 


Intra-observer 


variation variation 
Bead-chain 1 
stress & urge incontinence n°92 
3 observers on 5 landmarks 45.8-80.7 % 
VCCU 2 
stress incontinence n° 52 79% 
1 observer on type of descent 95% c.l. 65-89 
VCCU 3 
stress incontinence n° 29 70% 53% 
2 observers on type of descent 95% c.l. 75-89 95% c.l. 27-78 
VCCU 4 n° 93 


stress & urge incontinence 
6 observers on type of descent 


43-60% 
kappa 20-39% 


72-99% 
kappa 57-98% 


VCUG 5 

Stress incontinence n° 11 

2 observers on urethral angle shift from rest to 
straining 


r = 0.83 (p=0.001) 


for UAR 


r = 0.82 (p=0.002) 


for UAS 


1: static bead-chain cystourethrography with straining [31]. The 5 landmarks were the posterior urethrovesical angle, urethral inclination, funnel- 
ling of the proximal urethra, flatness of the bladder base and most dependent position of the bladder base. 


2: voiding colpo-cystourethrography (VCCU) at rest and with coughing, straining, micturition and squeezing; one observer against original dia- 
gnosis (that is, normal appearance or anterior, posterior or combined suspension defects) made by a few senior radiologists [17] 


3: voiding colpo-cystourethrography at rest and with coughing, straining, squeezing and micturition. Possible diagnoses were: normal appearan- 


ce or anterior, posterior or combined descent respectively [36]. 


4: voiding colpo-cystourethrography at rest, coughing, with holding and voiding. Possible diagnoses were: normal appearance and anterior or pos- 


terior descent respectively [35]. 


5: standing voiding cystourethrography, urethral angle was measured ate rest (UAR) and during straining (UAS) [34] 


and the intra-observer agreement was 53-99%. These 
figures are in the same range as has been found for 
other diagnostic tests [37] 


ACCURACY FOR THE DIAGNOSIS OF STRESS INCONTI- 
NENCE AND POST-OPERATIVE RESULTS 


Evaluation of accuracy is the mainstay in the evalua- 
tion of a diagnostic technique. One has to consider 
that sensitivity and specificity depend on intrinsic 
factors such as reproducibility (as measured by 
intraobserver and interobserver variation) and extrin- 
sic one such as the characteristic of the patient cohort 
used for to assess accuracy. 


The accuracy of the previously mentioned radiologi- 
cal criteria have been measured by comparing ima- 
ging data with the ‘so called’ index-test which in this 
case was a Clinical diagnosis of urodynamic stress 
incontinence and expressed as specificity and sensi- 
tivity or as predictive values. The crux of the matter 
is that the diagnosis of stress urinary incontinence is 
controversial and might be based on subjective crite- 
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ria, urodynamic tests, or measurement of leakage. 
Even radiological criteria have been included in the 
diagnosis. 


Reproducibility (e.g. test-re-test agreement) has not 
been measured, but intra- and inter-observer varia- 
tion has been calculated and also adjusted for expec- 
ted chance agreement (kappa coefficient). The pre- 
dictive values and the kappa coefficient are supposed 
to depend on the prevalence [37], and therefore, 
comparison between different materials are difficult. 


No consensus has been reached in the peer-review 
literature as to the lack of discriminant value of cys- 
tourethrography between stress incontinence and 
continence, the majority of published papers are 
consistently negative [32, 38-40] although new pro- 
mising data have recently been published [34]. The 
specificity of 5 radiological parameters on static 
bead chain cystourethrography was 44-76% and the 
sensitivity 53-100% [40, 41]. Neither was the degree 
of stress incontinence correlated to the type or degree 
of suspension defects [18, 42, 43]. The positive and 


UAR/UAS 


negative predictive values for a bladder suspension 
defect were 0.70 (95% C.l.: 0.62-0.78) and 0.52 
(95% C.l. 0.41-0.63) respectively on voiding colpo- 
cystourethrography [33, 44]. In a later publication on 
159 women, positive and negative predictive values 
of 0.56 and 0.74 were obtained [40]. Evaluation of 
urethral angle at rest and during stress in controls and 
in patients with stress urinary incontinence and 
various grades of anterior vaginal prolapse show a 
significant relation between UAR and aging (from 
2.4° + 14.9° in the third decade to 29° + 9.2° in the 
oth decade; r2= 0.28). In patients with SUI, UAR 
and UAS decreased from 25.7° + 13.6 ° and 42.6° + 
15.9° to 16.6° + 14.7° and 23.8° + 17.5°, respective- 
ly; the observed change were found to be statistical- 
ly significant. A similarly significant difference was 
found in patients with moderate to grade 3 cystocele 
and urethral hypermobility (at least 5 cm descent of 
bladder base below the inferior ramus of the pubic 
symphysis on the lateral view of a standing VUCG): 
UAR and UAS decreased from 48.1° + 16.5 ° and 
64.4° + 16.8° to 22.3° + 26.9° and 29.8° + 22.8°, res- 
pectively 


Comparison of a randomly selected control cohort 
(aged-mached) with patients suffering SUI showed a 
significant difference of UAR and UAS at diagnosis 
while similar values were found after surgery (Figu- 
re 10). Similarly occurred in patients with grade 3 
cystocele in whom both UAR and UAS were signifi- 
cantly different from controls at baseline while sho- 
wed similar values in the postoperative follow-up. 


p<0.001 


Before After Control 
Figure 10. Mean 6 95% confidence interval for UAR 
(squares) and UAS (circles) before and after surgical cor- 
rection compared with age-matched controls. Difference 
from “before” to “after” was significant for both surgical 
groups; difference between “after” and “control” was not 
significant. 
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Measurement of the cystocele height (LATH), obtai- 
ned as the distance between the inferior border of the 
pubic symphysis and the inferior edge of the cysto- 
cele in controls and patients with mild and severe 
cystocele showed a significant difference between 
the two cohorts (16.63 + 10.9 versus 27.4 + 12.3 mm 
versus 73.4 + 15.6 mm, respectively). Following for- 
mal cystocele repair, a significant change of LATH 
values was found in patient with mild and severe 
cystocele (from 27.4 + 12.3 mm to 13.9 + 18.0 mm 
and from 73.4 + 15.6 mm to 25.4 + 24.6 mm, res- 
pectively [p<0.001]). 


These are the first data supporting the used of stan- 
ding VCUG as an outcome measured, previous peer- 
review papers suggested the inability of the tech- 
nique to distinguish postoperative failures from suc- 
cess [8, 18, 37, 39, 41, 45-48]. 


e) Comparison of cystourethrography and ultraso- 
nography 


The development of USS techniques for the evalua- 
tion of the lower urinary tract raised the question of 
the relation of X-ray versus USS imaging. Static 
bead chain cystourethrography has been compared 
with transrectal [41] and perineal ultrasonography 
[42, 49] and voiding colpo-cystourethrography has 
been compared with perineal ultrasonography [50]. 
The findings correlated well regarding bladder neck 
position and mobility, PUV, urethral inclination, SO 
distance and rotation angle. 


Specificity, sensitivity and interobserver agreement 
were also comparable for the two methods. All the 
authors seem to prefer the sonographic modality 
because the imaging study can be performed at the 
same time as the physical examination. This has also 
been the case in men with neuromuscular dysfunc- 
tion [51]. Simple and extensive funnelling is more 
easily imaged in upright patients during cystoure- 
thrography than in the supine position frequently 
used for ultrasound studies [25]. 


f) Comparison of cystourethrography and MRI 


The introduction of MR in LUT imaging posed the 
case for an adequate comparison of this technique 
with standard X-ray imaging. Cystourethrography 
was compared in 27 women with urinary incontinen- 
ce and bladder descent [26] and with colpocystorec- 
tography in 12 women or with bead-chain cystoure- 
thrography in 20 women in a prospective study [27]. 
The findings on MRI were equivalent to that obtai- 
ned with colpocystorectography and superior to cys- 
tourethrogaphy in diagnosing rectoceles. Bias produ- 


ced by difference in study position must also be 
considered when MRI and cystourethrography is 
compared. 


g) Conclusion 


The role of cystourethrography in the evaluation of 
female urinary incontinence remains to be establi- 
shed although preliminary evidence is now available 
that the measurement of urethral angle and cystocele 
height might have some clinical utility in the mana- 
gement of patients with urinary incontinence and 
genital prolapse who are scheduled for surgery. 
Defective bladder support can be diagnosed on voi- 
ding cystourethrography with a reliability compa- 
rable with other diagnostic tests. 


Dependent on local facilities the method might be 
considered if the choice of a surgical procedure is 
based on type and degree of supporting tissue insuf- 
ficiency and possibly if new procedures are evalua- 
ted for the ability to restore this insufficiency. 


The method can not yet be recommended for the dia- 
gnosis or classification of urinary incontinence. 


h) Recommendations 


° Cystourethrography is NOT indicated in prima- 
ry uncomplicated stress, urge or mixed female 
urinary incontinence [Level of Evidence 3, 


Grade of Recommendation C]. 


Cystourethrography may be a reasonable 
option in the preoperative evaluation of com- 
plicated or recurrent female urinary incontinen- 
ce [Level of Evidence 3, Grade of Recommen- 
dation C]. 


h) Suggested Research Areas 


Standardization of technique, parameters and inter- 
pretation of cystourethrography. 


Possible value of cystourethrography in the evalua- 
tion of pelvic floor dysfunction (correlation of ima- 
ging to pelvic floor physical examination and to cli- 
nical outcome following therapy) 
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IL ULTRASOUND OF THE LOWER 
URINARY TRACT AND PELVIC 
FLOOR IN FEMALE URINARY 

INCONTINENCE 


1. INTRODUCTION 


For several decades, clinicians working in the field 
of urogynaecology and female urology have focused 
almost exclusively on urodynamic parameters obtai- 
ned by filling cystometry and urethral pressure pro- 
filometry. Imaging data ceased to be of relevance in 
the investigation of disorders of the female pelvic 
floor. This was at least partly due to the poor quality 
of imaging obtained with static cysto- urethrogra- 
phy; the high cost of state-of-the-art fluoroscopy 
equipment may also have contributed. Since quanti- 
fication of findings was difficult with radiological 
methods, clinicians limited their assessment to quali- 
tative statements regarding bladder contour, bladder 
neck descent and funneling. 


The increasing availability of ultrasound and magne- 
tic resonance imaging equipment has now triggered 
a renewed interest in diagnostic imaging in urogy- 
naecology and female urology. MRI has been of 
limited clinical use in the evaluation of pelvic floor 
disorders due to cost and access problems, and slow 
acquisition speeds have until very recently precluded 
dynamic imaging. Ultrasound, on the other hand, is 
almost universally available and has become useful 
in a number of clinical and research applications in 
this field. 


Contrast X- ray techniques were first used in the dia- 
gnosis of lower urinary tract abnormalities in the late 
1920s [1,2]. In the 1950s and 1960s the technique 
was standardized for use in incontinence diagnostics; 
diagnostic criteria were described and standardized 
[3-5]. Contrast radiographic techniques were also 
evaluated for documentation of prolapse of the vagi- 
na and rectum [6] ; however, the complexity of this 
technique precluded widespread use. 


During the 1980’s the increasing availability of real- 
time ultrasound equipment resulted in transabdomi- 
nal [7, 8], perineal [9, 10], transrectal [11] and trans- 
vaginal ultrasound [12] being investigated for use in 
women suffering from urinary incontinence and pro- 
lapse. Due to its noninvasive nature, ready availabi- 
lity and the absence of distortion, perineal or transla- 
bial ultrasound is currently used widely. 


Most recently, the developent of 3D ultrasound [13, 
14] has opened up new diagnostic possibilities. First 
attempts at producing 3D capable systems go back to 
the 1970s when the processing of a single volume of 
data would have required 24 hours of computer time 
on a system large enough to fill a small room [15]. 
Due to the phenomenal development of microelec- 
tronics, such data processing can now be done on a 
laptop and in realtime. Both transvaginal and trans- 
labial techniques of 3D ultrasound have recently 
been reported, and it is likely that there will be signi- 
ficant development of this field in the next few years. 


2.2D PELVIC FLOOR ULTRASOUND 


Two-dimentional ultrasound is the mainstay of this 
form of imaging is considered the standard tech- 
nique. The acquisition plane depends upon the probe 
orientation and it is higly flexible depending upon 
the probe manoeuvrability and patient anatomy. 
Review od 2D US images from an independent 
observer carries the limitation that only the available 
pictures can be reassessed, a fact that introduces a 
possible major operator-dependent bias. 


a) Basic Methodology 


Translabial (or ‘transperineal’) ultrasound is the 
most commonly used modality at present and will be 
the focus of this text. A modification of the transla- 
bial technique is introital imaging which usually uti- 
lizes either endocavitary transducers or mechanical 
or electronic sector transducers with smaller foot- 
prints that are placed in the introitus [16]. This 
results in higher resolution of urethra and paraure- 
thral tissues but does not allow imaging of all three 
compartments and may complicate quantification of 
findings since the symphysis pubis may not be inclu- 
ded in the field of vision. However, most of the fol- 
lowing discussion also applies to this technique. 


A midsagittal view is obtained by placing a transdu- 
cer (usually a 3.5- 7 MHz curved array) on the per- 
ineum (Figure 11), after covering the transducer 
with a glove or Gladwrap or similar for hygienic rea- 
sons. Powdered gloves can markedly impair imaging 
quality and should be avoided. Imaging can be per- 
formed in dorsal lithotomy, with the hips flexed and 
slightly abducted, or in the standing position. Blad- 
der filling should be specified; for some applications 
prior voiding is preferable. The presence of a full 
rectum may impair diagnostic accuracy and some- 
times necessitates a repeat assessment after defaeca- 
tion. Parting of the labia can improve image quality. 
The transducer can generally be placed quite firmly 
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Figure 11. Field of vision for translabial/ perineal ultra- 
sound, midsagittal plane. 


against the symphysis pubis without causing signifi- 
cant discomfort. The resulting image includes the 
symphysis anteriorly, the urethra and bladder neck, 
the vagina, cervix, rectum and anal canal (Figure 
11). Posterior to the anorectal junction a hyperecho- 
genic area indicates the central portion of the levator 
plate, i.e., the puborectalis muscle. The cul de sac 
may also be seen, filled with a small amount of fluid, 
echogenic fat or peristalsing small bowel. Parasagit- 
tal or transverse views may yield additional informa- 
tion, e.g. enabling assessment of the puborectalis 
muscle, but have not been investigated so far. 


There has been disagreement regarding the optimal 
orientation of images obtained in the midsagittal 
plane. Some prefer image orientation as in the stan- 
ding patient facing right [16] which requires image 
inversion on the ultrasound system, a facility that is 
not universally available. Others (including the 
author) prefer an orientation as on conventional 
transvaginal ultrasound (cranioventral aspects to the 
left, dorsocaudal to the right). Since any image 
reproduced in one of the above orientations can be 
converted to the other by simple rotation through 
180°, formal standardization may be necessary. 


Perineal imaging of the lower urinary tract yields 
information equivalent or superior to the lateral ure- 
throcystogram (shown in Figure 12, rotated by 180 
degrees for ease of comparison) or fluoroscopic ima- 
ging. Comparative studies have mostly shown good 


Figure 12. Lateral urethrocystogram with bead chain outlining the urethra. The images are rotated by 180 degrees to allow 
comparison with standard translabial ultrasound views. Image on left is at rest, on right during Valsalva. 


correlations between radiological and ultrasound 
data [11, 17-22]. The one remaining advantage of 
Xray fluoroscopy may be the ease with which the 
voiding phase can be observed although some inves- 
tigators have used specially- constructed equipment 
to document voiding with ultrasound [23]. 


b) Current uses of 2D translabial imaging in 
Gynaecology 


1. POSITION AND MOBILITY OF BLADDER NECK AND 
PROXIMAL URETHRA 


Bladder neck position and mobility can be assessed 
with a high degree of reliability. Points of reference 
are the central axis of the symphysis pubis [24] or its 
inferoposterior margin [17]. The former may poten- 
tially be more accurate as measurements are inde- 
pendent of transducer position or movement; howe- 
ver, due to calcification of the symphyseal disc the 
central axis is often difficult to obtain in older 
women. Imaging can be undertaken supine or erect, 
and with a full or empty bladder. The full bladder is 
less mobile than the empty organ [25] and may pre- 
vent complete development of pelvic organ prolapse. 
In the standing position, the bladder is situated lower 
at rest but descends about as far as in the supine 
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patient on Valsalva [26]. In either patient position, it 
is essential to not exert undue pressure on the per- 
ineum so as to allow full development of pelvic 
organ descent. 


Measurements are generally performed at rest and on 
Valsalva manoeuvre. The difference between these 
two measurements yields a numerical value for blad- 
der neck descent. On Valsalva, the proximal urethra 
may be seen to rotate in a postero-inferior direction. 
The extent of rotation can be measured by comparing 
the angle of inclination between the proximal urethra 
and any other fixed axis (Figure 13). Some investi- 
gators measure the retrovesical (or posterior urethro- 
vesical) angle between proximal urethra and trigone 
[27] (Figure 13), others determine the angle y bet- 
ween the central axis of the symphysis pubis and a 
line from the inferior symphyseal margin to the 
bladder neck [28, 29]. Of all those ultrasound para- 
meters of hypermobility, bladder neck descent pro- 
bably has the strongest association with Urodynamic 
Stress Incontinence (USI) [30]. The reproducibility 
of this dynamic measurement has recently been 
assessed [30], with a % CV of 0.16 between multiple 
effective Valsalva manoeuvres, a % CV of 0.21 for 
interobserver variability and a % CV 0.219 for a test- 
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Figure 13. Perineal ultrasound image (left) and line drawing (right), illustrating some of the measured parameters (distance 
between bladder neck and symphysis pubis BSD, urethral inclination and retrovesical angle). 
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Figure 14. Measurement of bladder neck position at rest (left) and on Valsalva (right). The point of reference is the infero- 
posterior margin of the symphysis pubis (arrow). No bladder neck displacement occurs after colposuspension. 
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Figure 15. A typical finding in a patient with stress incontinence and anterior vaginal wall descent (cystourethrocele Grade 
D: postero- inferior rotation of the urethra, opening of the retrovesical angle and funneling of the proximal urethra (arrow). 


retest series at an average interval of 46 days Intra- 
class correlations were between 0.75 and 0.98, indi- 
cating ‘excellent’ agreement [31]. 


There is no definition of ‘normal’ for bladder neck 
descent although cutoffs of 20 and 25 mm have been 
proposed to define hypermobility. Figure 14 shows 
an immobilized bladder neck after colposuspension, 
Figure 15 demonstrates ultrasound findings in a 
patient with cystourethrocele. Bladder filling, patient 
position and catheterization all have been shown to 
influence measurements [25, 26, 32, 33], and it can 
occasionally be quite difficult to obtain an effective 
Valsalva manoeuvre, especially in nulliparous 
women. Perhaps not surprisingly, publications to 
date have presented widely differing reference mea- 
surements in nulliparous women. While two recent- 
ly published series showed mean or median bladder 
neck descent of only 5.1 mm [34] and 5.3 mm [35] 
in continent nulliparous women, another study on 39 
continent nulliparous volunteers measured an avera- 
ge of 15 mm of bladder neck descent [36]. The 
author has obtained bladder neck descent measure- 
ments of 1.2- 40.2 mm (mean 17.3 mm) in a group of 
106 stress continent nulligravid young women of 18- 
23 years of age [37]. It is likely that methodological 
differences such as patient position, bladder filling 
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and quality of Valsalva manoeuvre (i.e., controlling 
for confounders such as concomitant levator activa- 
tion) account for the above discrepancies. Attempts 
at standardizing Valsalva manoeuvres [38] have not 
found widespread application since this requires 
intra-abdominal pressure measurement, i.e., a rectal 
balloon catheter. Other methods such as the use of a 
spirometer are likely to lead to suboptimal Valsalva 
manouvres; the pressures used in the one study des- 
cribing the use of such a device [38] were clearly 
insufficient to achieve maximal or even near- maxi- 
mal descent [39]. 


In patients with stress incontinence, but also in 
asymptomatic women [40], funneling of the internal 
urethral meatus may be observed on Valsalva (Figu- 
re 15) and sometimes even at rest. Funneling is often 
associated with leakage. Other indirect signs of urine 
leakage on B- mode realtime imaging are weak 
grayscale echoes (‘streaming’) and the appearance of 
two linear (‘specular’) echoes defining the lumen of 
a fluid- filled urethra. However, funneling may also 
be observed in urge incontinence and can not be used 
to prove USI. Marked funneling has been shown to 
be associated with poor urethral closure pressures 
[41, 42]. 


Classifications developed for the evaluation of radio- 
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Figure 16. A cystocele with intact retrovesical angle. Note the absence of funneling (arrow). 


logical imaging [43] can be used with ultrasound 
data; however, this approach is not generally accep- 
ted. The commonest finding in cases of bladder neck 
hypermobility is the so- called rotational descent of 
the internal meatus, i.e., proximal urethra and trigo- 
ne rotate in a postero-inferior direction. Usually the 
retrovesical angle opens to up to 160- 180 degrees 
from a normal value of 90-120 degrees, and such 
change in the retrovesical angle is often (but not 
always) associated with funneling. A cystocele with 
intact retrovesical angle (90- 120 degrees) is fre- 
quently seen in continent prolapse patients (see 
Figure 16), and it has been surmised that this confi- 
guration distinguishes a central from a lateral defect 
of the endopelvic fascia [16] although proof for this 
hypothesis is lacking at present. Marked urethral kin- 
king in such cases can lead to voiding dysfunction 
(worsened by straining) and urinary retention. Occult 
stress incontinence may be unmasked once a suc- 
cessful prolapse repair prevents this kinking. 


The aetiology of increased bladder neck descent is 
likely to be multifactorial. The wide range of values 
obtained in young nulliparous women suggests a 
congenital component, and a recently published twin 
study has confirmed a high degree of heritability for 
anterior vaginal wall mobility [44]. Vaginal childbir- 
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th [45-47] is probably the most significant environ- 
mental factor, with a long second stage of labour and 
vaginal operative delivery being associated with 
increased postpartum descent [47]. This association 
between increased bladder descent and vaginal pari- 
ty is also evident in older women with symptoms of 
pelvic floor dysfunction [48]. In another interesting 
development, the suspicion that progress in labour is 
not independent of pelvic floor biomechanics [49] 
has been confirmed: Anterior vaginal wall mobility 
on Valsalva was found to be a potential predictor of 
progress in labour in two independent studies [50, 
51]. 


It remains to be mentioned that increased bladder 
neck mobility antepartum has been claimed as a pre- 
dictor of postpartum stress incontinence [38] and has 
already been used as an entry criterion for a rando- 
mized controlled intervention trial [52]. However, 
the author has been unable to confirm these claims in 
a series of 200 nulliparous women which may partly 
be due to different methodology (see above). In this 
last series, increased antenatal bladder neck mobility 
was shown to be associated with less peripartum 
change in this parameter [53] which would imply a 
reduced risk of trauma to fascial structures and the- 
refore possibly a reduced risk of stress incontinence 


in the long term. Clearly, further work is needed in 
this field. 


2. DOCUMENTATION OF STRESS INCONTINENCE 


US can be used as an alternative to the stress test to 
demonstrate urine leakage during provocation 
manoeuvres 


- Contrast media 


The main disadvantage of B— Mode ultrasound ima- 
ging in urogynaecology has been the fact that actual 
leakage may be difficult to detect. Funneling, i.e., 
opening of the proximal urethra, is easily observed 
on translabial or transvaginal imaging; however, as 
mentioned above, funneling also occurs in asympto- 
matic women and can not be taken as proof of USI 
[54]. One solution to this problem is to use ultra- 
sound contrast media, e.g., microbubbles such as 
Echovist [55, 56]. Such preparations are injected into 
the bladder before imaging, filling the region of the 
bladder neck. This technique outlines the bladder 
neck very clearly [57] but involves considerable 
expense and catheterization. It has therefore not 
found widespread application. 


- Colour Doppler 


As an alternative to ultrasound contrast media, color 
Doppler ultrasound has recently been used to 
demonstrate urine leakage through the urethra on 
Valsalva maoeuvre or coughing [58]. The method 
yielded satisfactory results with or without indwel- 
ling catheter. Agreement between color Doppler and 
fluoroscopy was very high in a controlled group with 
indwelling catheters and identical bladder volumes 
[59]. Both velocity (CDV, Fig. 17) and energy map- 


Figure 17. Colour Doppler ultrasound (CDV) demonstra- 
ting urine leakage (arrow) through the urethra on Valsal- 
va manoeuvre. 


ping (CDE or ‘Power Doppler’, Figure 18) were 
able to document leakage. CDV was slightly more 
likely to show a positive result, probably due to its 
better motion discrimination. This results in less 
flash artefact and better orientation, particularly on 
coughing, although imaging quality will depend on 
the systems used and selected color Doppler settings. 
As a result, routine sonographic documentation of 
stress incontinence during urodynamic testing has 
become feasible. Color Doppler imaging may also 
facilitate the documentation of leak point pressures 
[60]. Whether this is in fact desired will depend on 
the clinician and his/ her preferences. 


3. BLADDER WALL THICKNESS 


There has recently been renewed interest in the quan- 
tification of bladder wall thickness by transvaginal 
and/ or translabial ultrasound [61, 62]. Measure- 
ments are obtained after bladder emptying and per- 
pendicular to the mucosa (Figure 19). Usually three 
sites are assessed: anterior wall, trigone and dome of 
the bladder, and the mean of all three is calculated. A 
bladder wall thickness of over 5 mm seem to be asso- 
ciated with detrusor overactivity [61, 63]. Increased 
bladder wall thickness likely signifies hypertrophy 
of the detrusor muscle; this may be the cause of 
symptoms or simply the effect of an underlying 
abnormality. While bladder wall thickness on its own 
seems only moderately predictive of detrusor ove- 
ractivity, the method may be clinically highly useful 
when combined with symptoms of the overactive 
bladder [64]. It remains to be seen whether determi- 
nation of this parameter can add any useful clinical 
information to the workup of a patient with pelvic 
floor and bladder dysfunction. 


4. LEVATOR ACTIVITY 


Perineal ultrasound has been used for the quantifica- 
tion of pelvic floor muscle activity, both in women 
with stress incontinence and continent controls [65], 
as well as before and after childbirth [66, 67]. A cra- 
nioventral shift of pelvic organs imaged in a sagittal 
midline orientation is taken as evidence of a levator 
contraction. The resulting displacement of the inter- 
nal urethral meatus is measured relative to the infe- 
ro-posterior symphyseal margin (Figure 20). In this 
way pelvic floor activity is assessed at the bladder 
neck where its effect as part of the continence 
mechanism is most likely to be relevant [68]. Ano- 
ther means of quantifying levator activity would be 
to measure a reduction of the levator hiatus in the 
midsagittal plane; this does not seem to have been 
investigated to date. The method can also be utilized 
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Figure 18. CD Energy (CDE) imaging in Genuine Stress Figure 19. Measurement of bladder wall thickness in a 
Incontinence. The Doppler signal outlines most of the patient with symptoms of an overactive bladder and detru- 
proximal urethra. sor instability on urodynamic testing, parasagittal view. 
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Figure 20. Quantification of levator contraction: Cranioventral displacement of the bladder neck is measured relative to the 
inferoposterior symphyseal margin. The measurements indicate 4.5 (31.9- 27.4) mm of cranial displacement and 16.2 (17.9 — 
1.7) mm of ventral displacement of the bladder neck. 
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for pelvic floor muscle exercise teaching by provi- 
ding visual biofeedback [69]. The technique has hel- 
ped validate the concept of ‘the knack’, i.e., of a 
reflex levator contraction immediately prior to 
increases in intraabdominal pressure such as those 
resulting from coughing [70]. Correlations between 
cranioventral shift of the bladder neck on the one 
hand and palpation/ perineometry on the other hand 
have been shown to be good [71]. 


5. PROLAPSE QUANTIFICATION 


Translabial ultrasound can demonstrate uterovaginal 
prolapse [72, 73]. The inferior margin of the sym- 
physis pubis serves as a line of reference against 
which the maximal descent of bladder, uterus, cul de 
sac and rectal ampulla on Valsalva manoeuvre can be 
measured (Figure 21). Figure 22 shows a first 
degree uterine prolapse after Burch colposuspension. 
In a recent study ultrasound findings were compared 
to clinical staging and the results of a standardized 
assessment according to criteria developed by the 
International Continence Society [74], with good 
correlations shown for the anterior and central com- 
partments [75]. While there is poorer correlation bet- 
ween posterior compartment clinical assessment and 
ultrasound, it is possible to distinguish between 
‘true’ and ‘false’ rectocele, i.e., a true fascial defect 
of the rectovaginal septum and perineal hypermobi- 
lity without fascial defects. True fascial defects may 
be present in young nulliparous women (Figure 23) 
but are much more common in the parous. From 
imaging experience to date, fascial defects seem to 
almost always arise in the same area, i.e., very close 
to the anorectal junction, and most commonly are 
transverse. Many are asymptomatic. Hopefully the 
identification of such posterior compartment fascial 
defects will allow better surgical management in the 
future, not the least because enterocele (Figure 24) 
can easily be distinguished from rectocele. Most 
recently, it appears that Colorectal surgeons are star- 
ting to use the technique to complement or replace 
defecography [76]. 


Disadvantages of the method include incomplete 
imaging of cervix and vault with large rectoceles and 
the possible underestimation of severe prolapse due 
to transducer pressure. Needless to say, procidentia 
or complete vaginal eversion preclude translabial 
imaging. Occasionally, apparent anterior vaginal 
wall prolapse will turn out to be due to a urethral 
diverticulum (Figure 25) [77, 78]. 


The main research use of this technique may prove to 
be in outcome assessment after prolapse and inconti- 
nence surgery, a field that is rapidly developing at the 
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moment. The elevation and distortion of the bladder 
neck arising from a colposuspension is easily docu- 
mented (Figure 22). Fascial and synthetic material 
slings are visible posterior to the trigone or the ure- 
thra (Figure 26), and bulking agents such as Macro- 
plastique (Figure 27) show up anterior, lateral and 
posterior to the proximal urethra. It has been 
demonstrated that overelevation of the bladder neck 
on colposuspension is unnecessary for cure of USI, 
and elevation may also have a bearing on postopera- 
tive symptoms of voiding dysfunction and de novo 
detrusor overactivity [79]. 


Ultrasound has contributed significantly to the inves- 
tigation of new surgical procedures such as the 
recently developed wide- weave suburethral Prolene 
slings. It has helped to clarify the mode of action of 
these procedures, i.e., urethral kinking or ‘dynamic 
compression’ against the posterior surface of the 
symphysis pubis [80], and may well provide us with 
the means of performing in vivo biomechanical 
assessment of implants in the future. The method 
seems superior even to MRI in this context since the 
currently available synthetic slings are easily visuali- 
zed posterior to the urethra [80-84], see Figure 26. 
Wide- weave monofilament mesh such as the TVT or 
Spare are more echogenic than more tightly woven 
multifilament implants such as the IVS (Figure 28), 
but all can be identified and followed in their course 
from the pubic rami laterally to the urethra centrally. 
Ultrasound has demonstrated the wide margin of 
safety and efficacy of such tapes as regards place- 
ment which explains their extraordinary success and 
allayed concerns regarding tape shrinkage and tigh- 
tening due to scar formation [85]. The assessment of 
bladder neck mobility before implantation of a subu- 
rethral sling may predict success or failure [86], an 
observation that makes perfect sense when one 
considers that dynamic compression relies on relati- 
ve movement of implant and native tissues. Finally, 
sonographic imaging seems similarly useful in eva- 
luating the effect of pessaries and/ or bladder neck 
support prostheses and may be of help in optimizing 
the design of such devices [87]. 


6. PARAVAGINAL DEFECT IMAGING 


Transabdominal ultrasound has been used to 
demonstrate lateral defects of the endopelvic fascia, 
also termed “paravaginal” defects [88, 89]. However, 
the method has not been conclusively validated, and 
a recent prospective study showed poor correlation 
with clinically observed defects [90]. There may be 
several factors limiting the predictive value of trans- 
abdominal ultrasound in the identification of parava- 
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Figure 21. Ultrasound quantification of uterovaginal pro- 
lapse. The inferior margin of the symphysis pubis serves as 
a line of reference against which the maximal descent of 
bladder, uterus, cul de sac and rectal ampulla on Valsalva 
manoeuvre can be measured. 


Figure 22. First degree uterine descent in a patient after Burch colposuspension. The latter is evident as a ridge- like defor- 
mation of the trigone, posterior to the internal urethral meatus (arrow). Image on left is at rest, right on Valsalva. 
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Figure 23. First degree rectocele in a 23 year old nulliparous asymptomatic volunteer. The anal canal is seen to the right of 
both images, with a small rectocele (large arrow) clearly visible on Valsalva (right). Midline imaging shows a transverse fas- 
cial defect (arrows) of the lower rectovaginal septum, at the level of the anorectal junction. 
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Figure 24. Recto- enterocele after Burch colposuspension at rest (left), and on Valsalva manoeuvre (right). Usually, entero- 
celes (filled by peristalsing small bowel, epiploic fat or omentum) appear more homogeneous and nearly isoechoic whereas the 
rectocele is filled by a stool bolus, resulting in hyperechogenicity with distal shadowing. 
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Figure 25. Urethral diverticulum (arrows), herniating downwards and clinically simulating a cystourethrocele on Valsalva 
manoeuvre. The neck of the diverticulum is seen close to the bladder neck. 
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Figure 26. Synthetic implants such as the TVT or Sparc are easily visualized as highly echogenic structures posterior to the 
urethra. The images illustrate tape position relative to the symphysis pubis and urethra at rest (lest) and on Valsalva (right). 
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Figure 27. Macroplastique silicone macroparticles used in incontinence surgery are very echogenic and located surrounding 
the urethra both anteriorly and posteriorly. 


Figure 28. A comparison of TVT, SPARC and IVS (left to right) on midsagittal imaging (top row) and 3D rendered volumes 
in an oblique axial plane (bottom row). 
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of a Valsalva manoeuvre (which would dislodge the 
transducer) by transabdominal imaging. Standard 
translabial ultrasound has not yet been evaluated for 
this purpose but does hold some promise. Coronal 
plane imaging may enable us to identify asymmetries 
in the downwards development of the bladder on 
Valsalva. However, it may well be that significant 
progress in this field will have to await the more 
widespread application of 3D ultrasound and 
Magnetic Resonance Imaging in this field. 


7. OTHER FINDINGS Figure 29. Gartner duct cyst close to bladder neck (arrow). 


A range of other abnormalities, incidental or expec- 
ted, may at times be detected on translabial ultra- 
sound although a full pelvic ultrasound assessment 
does of course require a transvaginal approach. Ure- 
thral diverticulae [77, 91] (Figure 25), Gartner duct 
cysts (Figure 29) or bladder tumours (Figure 30) 
may be identified, and intravesical stents and bladder 
diverticulae can also be visualized [16]. Postoperati- 
ve haematomata may be visible after vaginal surgery 
or TVT and at times explain clinical symptoms such 
as voiding dysfunction or persistent pain (Figure 
31). 


3.3D PELVIC FLOOR IMAGING 


Ultrasound imaging of the pelvic floor developed as 
an adjunct to physical examination taking advantage 
of the large availability of the US equipments, of the 
possibility to repeat the imaging both at rest and Figure 30. Transitional cell carcinoma of the bladder as 
during provocation manoeuvres. Modern ultrasound seen on parasagittal translabial ultrasound (arrow). 
probes provide a large view angle encompassing 


both then anterior and the posterior compartments of Ns l Royal Hosp for Women 
the pelvic floor. The possibility to image not only the A MI 2.5 
pelvic organs but also muscle and fascial compo- = PISAN 


nents of the pelvis offer a possible advantage over 
standard X-ray imaging and place US in competition 
with MRI. 
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a) Technical overview 


Two main engineering solutions have been develo- 
ped to allow integration of 2D sectional images into 
3D volume data- motorized acquisition and external 
electromagnetic position sensors. A simplified tech- 
nique is the freehand acquisition of volumes without 
any reference to transducer position. 


Quantitative evaluation of volumes requires infor- 
mation on transducer position at the time of acquisi- Figure 31. Retroperitoneal haematoma and subcutaneous 
tion of a given frame of imaging data, and this can be vaginal haematoma after mesh sacrocolpopexy and poste- 
achieved by using a motor to move the probe. Moto- rior repair. 
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rized acquisition may take the shape of automatic 
withdrawal of an endocavitary probe or motor action 
within the transducer itself. The first such motorized 
probe was developed in 1974, and by 1987 transdu- 
cers for clinical use were developed that allowed 
motorized acquisition of imaging data [92]. The 
widespread acceptance of 3D ultrasound in Obste- 
trics and Gynaecology has been helped considerably 
by the development of these systems since they do 
not require any movement relative to the investigated 
tissue during acquisition. 


Fortuitously, transducer characteristics on currently 
available systems for use in Obstetrics and Gynaeco- 
logy have been almost perfect for pelvic floor ima- 
ging. A single volume obtained at rest with an acqui- 
sition angle of 70 degrees or higher will include the 
entire levator hiatus with symphysis pubis, urethra, 
paravaginal tissues, the vagina, anorectum and pubo- 
rectalis loop from the pelvic sidewall in the area of 
the arcus tendineus of the levator ani (ATLA) to the 
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posterior aspect of the anorectal junction. A Valsalva 
manceuvre however may result in lateral or posterior 
parts of the puborectalis being pushed outside the 
field of vision, especially in women with significant 
prolapse (see below). 


b) Display modes 


Figure 32 demonstrates the two basic display modes 
currently in use on 3D ultrasound systems. The mul- 
tiplanar or orthogonal display mode shows cross- 
sectional planes through the volume in question. For 
pelvic floor imaging, this most conveniently means 
the midsagittal (top left), the coronal (top right) and 
the axial plane (bottom left), the latter at the level of 
the levator hiatus. 


One of the main advantages of volume ultrasound for 
pelvic floor imaging is that the method gives access 
to the axial plane. Up until recently, pelvic floor 
ultrasound was limited to the midsagittal plane [9, 
93, 94]. The axial plane was accessible only on MRI 
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Figure . 32. The usual acquisition/ evaluation screen on Voluson type systems shows the three orthogonal planes: sagittal (top 
left), coronal (top right) and axial (bottom left); as well as a rendered volume (bottom right) which is a semi- transparent repre- 


sentation of all grayscale data in the rendered volume (arrow). 
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Figure 33. The axial plane on MRI and US (freehand 3D). 
While these images were obtained in different patients, all 
significant structures can be identified by both methods. 
Image courtesy of Dr. Ben Adekamni, Plymouth UK. 


[95] (see Figure 33 for an axial view of the levator 
hiatus on MRI and 3D ultrasound). As opposed to 
MRI however, imaging planes on 3D ultrasound can 
be varied in a completely arbitrary fashion in order to 
enhance the visibility of a given anatomical structu- 
re, either at the time of acquisition or at a later time. 
The levator ani for example usually requires an axial 
plane that is tilted in a cranioventral to dorsocaudal 
direction. The three orthogonal images are comple- 
mented by a ‘rendered image’, i.e., a semitransparent 
representation of all voxels in an arbitrarily definable 
‘box’. The bottom right hand image in Figure 32 
shows a standard rendered image of the levator hia- 
tus, with the rendering direction set from caudally to 
cranially which seems to be most convenient for pel- 
vic floor imaging. The possibilities for postproces- 
sing are restricted only by the software used for this 
purpose; programmes such as GE Kretz 4D (Kretz- 
technik Gmbh, Zipf, Austria) view or Philips Sono- 
view Pro (Philips Australia, Epping Rd, North Ryde 
NSW 2113, Australia) allow almost unlimited mani- 
pulation of image characteristics. 


Due to the realtime nature of pelvic floor imaging, 
functional anatomy can be assessed on Valsalva 
(which includes the development of prolapse and the 
opening up of fascial or muscular defects), and the 
effect of a levator contraction on the levator hiatus. 
Figure 34 shows frames representing the levator hia- 
tus at rest and on maximal Valsalva in a nulliparous 
young woman with minimal pelvic organ descent; in 
someone with prolapse the levator hiatus often 
increases markedly in size, even without actual fas- 
cial or muscular defects (Figure 35). 
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To date, 3D pelvic floor ultrasound has been used for 
the evaluation of the urethra and its structures, for 
imaging of the more inferior aspects of the levator 
ani complex (pubococcygeus and puborectalis), for 
the visualization of paravaginal supports, as well as 
for prolapse and implant imaging. One of the major 
advantage of 3D US is the possibility to acquire 
information on a patient “volume”, to store it and to 
have it available for further analysis and review 
along any plane. 


c) 3D Imaging of the Urethra 


Technically, 3D pelvic floor ultrasound imaging 
became feasible in 1988-89 with the advent of the 
Kretz Voluson 530 systems. However, there are no 
records of any such use of those first true 3D ultra- 
sound systems; the first publication on 3D ultrasound 
in Urogynaecology dates to 1994 [96] when Linda 
Cardozo’s group at King’s College, London, 
demonstrated that this technique could be used to 
assess the urethra. Khullar et al. used transvaginal 
probes with motorized withdrawal to allow the use of 
calipers in all three planes. Subsequently, it was 
shown that urethral volumetry data correlated with 
urethral pressure profilometry [96], and that urethral 
volume decreased with parity. More recently, this 
technique has been used to assess delivery- related 
changes [97], and 3D ultrasound with intravaginal 
systems may also aid in identifying paraurethral sup- 
port structures such as the pubourethral ligaments. 
Probes designed for prostatic imaging have also been 
employed for the assessment of the urethra and 
paraurethral structures by the transrectal route [98]. 


d) 3D Imaging of the Levator Ani complex 


To date, the levator ani has not been comprehensive- 
ly investigated by 3D volume ultrasound. While it 
was identified on early studies using transvaginal 
techniques [14] and translabial freehand volume 
acquisition [99] as well as on translabial ultrasound 
using a Voluson system [13], the focus of these 
reports was on the urethra and paraurethral tissues. 
With translabial acquisition, the whole levator hiatus 
and surrounding muscle (pubococcygeus and pubo- 
rectalis) can be visualized as a highly echogenic 
structure. Similar to MRI imaging, it is currently 
impossible to distinguish the different components of 
the pubovisceral or puborectalis/ pubococcygeus 
complex [100], and the more cranial aspects of the 
levator, e.g. iliococcygeus, are impossible to identi- 
fy. Observation of the muscle during levator contrac- 
tion and on Valsalva increases the likelihood of 
detecting abnormalities of levator morphology. In a 
series of 52 young, nulligravid women no significant 


D1 4.74cm D1 4.44cm 
D2 4.22cm D2 4.50cm 


Figure . 34. The effect of a Valsalva maneuvre on the levator hiatus (left, at rest; right, on Valsalva) in a young nulliparous 
woman without significant pelvic organ descent. The dimensions of the levator hiatus are measured in the sagittal (1) and 
coronal (2) planes. 
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D1 5.27cm D1 8.01cm 
D2 3.56cm D2 5.54cm 
D1/D2 148% D1{/D2 144% 


Figure 35. The levator hiatus at rest (left) and on Valsalva (right) in a young woman with significant pelvic organ descent. On 
Valsalva the levator is situated partly outside the acquisition volume. 
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asymmetry of the levator was observed, supporting 
the hypothesis that significant morphological abnor- 
malities of the levator are likely to be evidence of 
delivery- related trauma [101]. Contrary to MRI data 
[100], there was no significant side difference, nei- 
ther for thickness nor for area. 


The above- quoted 3D ultrasound study defined a 
number of biometric parameters of the levator com- 
plex itself and of the levator hiatus [101]. Results 
agreed with MRI data obtained in small numbers of 
nulliparous women for the dimensions of the levator 
hiatus [100] and levator thickness [102]. In a test- 
retest series, it became evident that, with current 
methodology, diameter and area measurements of 
the pubococcygeus- puborectalis complex are less 
reproducible than measures of the levator hiatus. 
Possibly as a consequence, measures of muscle mass 
did not correlate with levator function as determined 
by displacement of the bladder neck on levator 
contraction, a finding that agrees with clinical 
impression: a bulky levator may not necessarily 
contract well. 


Hiatal depth and area measurements (see Figures 34 
and 35) however were highly reproducible (Intra- 
class correlation coefficients of 0.70 - 0.82) and cor- 
related strongly with pelvic organ descent, both at 
rest and on Valsalva. While this is not surprising for 
the correlation between hiatal area on Valsalva and 
descent as downwards displacement of organs may 
push the levator laterally, it is much more interesting 
that hiatal area at rest is associated with pelvic organ 
descent on Valsalva. This data constitutes the first 
hard evidence for the hypothesis that the state of the 
levator ani is important for pelvic organ support 
[103], even in the absence of levator trauma. As 
regards morphological abnormalities of the levator 
muscle, it is evident that major levator trauma, i.e., 
avulsion of the puborectalis/ pubococcygeus from 
the pelvic sidewall, is not that uncommon and seems 
to be associated with early presentation and recurrent 
prolapse after surgical repair (see Figure 36). Clear- 
ly, this is a very interesting area for future research. 


e) 3D Imaging of paravaginal supports 


It has long been speculated that anterior vaginal wall 
prolapse and stress urinary incontinence are at least 
partly due to disruption of paravaginal and- or parau- 
rethral support structures, i.e., the endopelvic fascia 
and pubourethral ligaments, at the time of vaginal 
delivery [104]. However, proof has been lacking to 
date. In a pilot study in a group of women before and 
after their first delivery, the author attempted to defi- 
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ne the integrity of paravaginal supports (‘tenting‘, 
see Figure 37), using a Toshiba PowerVision 8000 
system (Toshiba Medical Systems, North Ryde NSW 
2113, Australia) with freehand acquisition technique 
[99]. While this technique is already obsolete, altera- 
tions in paravaginal supports were observed in 5 out 
of 21 women seen both ante- and postpartum, and 
the interobserver variability of the qualitative assess- 
ment of paravaginal supports was shown to be good. 
An incidental observation was that imaging quality 
was exceptional in late pregnancy, probably due to 
increased hydration of tissues. 


Somewhat counterintuitively, there was no signifi- 
cant correlation between a loss of paravaginal sup- 
port and increased bladder neck or urethral mobility 
on Valsalva in this study. The authors speculated that 
increased mobility might not necessarily mean dis- 
ruption or avulsion of structures but rather stretching 
or distension, but it was pointed out that the method 
might not be powerful enough to detect changes due 
to the limitations of a freehand technique. Paravagi- 
nal tissues can also be assessed by transrectal or 
transvaginal 3D ultrasound using probes designed 
for pelvic or prostatic imaging [14], but this work 
does not seem to have progressed beyond the preli- 
minary stage. 


It remains to be shown whether loss of paravaginal 
tenting is in fact equivalent to what is clinically des- 
cribed as a ‘paravaginal defect‘, a concept that is 
controversial in clinical Urogynaecology [88, 90] . In 
a recent study on 62 women presenting with pelvic 
floor disorders, only weak correlations were found 
between a blinded clinical assesssment for paravagi- 
nal defects and the presence or absence of tenting in 
single planes or rendered volumes obtained by 3D 
translabial ultrasound, and even this weak correlation 
was only seen on Valsalva [105]. This may be due to 
inadequate clinical assessment technique or possibly 
an insufficiently sensitive imaging method. However, 
another explanation may be that true paravaginal 
defects are either not common or irrelevant for ante- 
rior vaginal wall support (or both). Until credible data 
is presented that demonstrates the reproducible detec- 
tion of paravaginal defects preoperatively and vali- 
dates this against the reproducible, blinded detection 
intraoperatively, the paravaginal defect as such has to 
be regarded as an unproven concept [105]. 


J) 3D Imaging of Prolapse 


The downwards displacement of pelvic organs on 
Valsalva manceuvre in itself does not require 3D ima- 
ging technology, whether MRI- or ultrasound- based. 


Figure 36. Levator avulsion (lower arrows) on MRI (left) 
and 3D ultrasound (right). While these images were obtai- 
ned in different patients, the appearances are typical in that 
a levator avulsion (arrows) seems to most often occur on the 
patient’s right (left side of the images). In both cases para- 
vaginal tenting is also absent on the patient’s right side (top 
arrows). MRI image courtesy of Dr. Ben Adekamni, Ply- 
mouth UK. 
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Figure 37. Loss of tenting postpartum (arrow) in a primi- 
para after term normal vaginal delivery. 
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Figure 38. Large cystocele (arrow) in the three standard planes (sagittal top left, coronal top right, axial bottom left) and ren- 
dered image (axial, caudocranial rendering), showing a view through the cystocele onto the bladder roof. 
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Figure 39. Large rectocele in the three standard planes plus rendered volume (bottom right), showing a large symmetrical 
rectocele filling most of the levator hiatus (large arrow). There also is a suburethral tape (small arrow) 


Descent of the urethra, bladder, cervix, cul de sac 
and rectum is easily documented in the midsagittal 
plane [75]. However, 3D ultrasound is likely to 
become useful in the localization of fascial defects 
(e.g. transverse or lateral tears in the rectovaginal 
septum). Rendered volumes may allow a complete 
3D visualization of a cystocele or rectocele (see 
Figures 38 and 39). When processed into rotational 
volumes, hyperechoic structures such as a rectocele 
become particularly evident. The ease with which 
pre- and postoperative data can be compared with the 
help of stored volume data will be especially useful 
in audit activities. 


g) 3D Imaging of synthetic implant materials 


Suburethral slings such as the TVT, SPARC or IVS 
have become very popular during the last 10 years 
[106-108] and are now the primary anti- incontinen- 
ce procedure in many developed countries. These 
slings are not without their problems, even if bio- 
compatibility is markedly better than for previously 
used synthetic slings. Imaging of such slings may be 
indicated in research, in order to determine location 
and function of such slings, and possibly even for 
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assessing in vivo biomechanical characteristics. Cli- 
nically, complications such as sling failure, voiding 
dysfunction, erosion and symptoms of the irritable 
bladder may benefit from imaging assessment. 


Fortunately, most of the modern synthetic implant 
materials are highly echogenic (see above), with 
TVT and Sparc usually being more visible than the 
IVS. 3D ultrasound has been used to locate the 
implant over its whole course [109], from above the 
pubis rami to behind the urethra, and back up on the 
contralateral side (see Figure 40) Variations in pla- 
cement such as asymmetry, varying width, the effect 
of tape division and tape twisting can be visualized. 
The difference between transobturator tapes and the 
TVT- type implants, impossible to distinguish on 2D 
imaging, is readily apparent on rendered volumes 
(see Figure 41). It is quite likely therefore that 3D 
imaging will be helpful in the assessment of subure- 
thral slings. 


The same holds true for mesh implants used in pro- 
lapse surgery. There is a worldwide trend towards 
mesh implantation, especially for recurrent prolapse, 
and complications such as failure and mesh erosion 


Urethra TVT sling 


Figure 40. The TVT as imaged on an oblique ren- 
dered volume of the levator hiatus. The mesh struc- 
ture of the tape is clearly visible. There is also a 
local abnormality of the levator on the patient’s 
right (left side of the image, arrow). 
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Figure 41. Monarc sling (left) vs. TVT sling in rendered volumes of the levator hiatus. The difference in placement is obvious: 
the Monarc sling is inserted through the obturator foramen, the TVT through the space of Retzius. As a result the latter is 
situated much more medially. 


Figure 42. Recurrent cystocele after mesh detachment on Figure 43. Macroplastique injectable in optimal position 
the left. Rendered volume, seen from below (caudocranial around the urethra as demonstrated in a rendered axial 
rendering). The edge of the mesh is clearly apparent close volume. 


to the midline (arrow). 
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are not uncommon [110-111]. While there are no 
publications on the imaging of mesh by 3D ultra- 
sound as yet, the new method will be useful in deter- 
mining functional outcome and location of such 
implants (see Figure 42). Finally, most of the injec- 
tables used in anti- incontinence surgery are also 
highly echogenic and can be visualized surrounding 
the urethra (see Figure 43). 


h) Conclusions 


Ultrasound imaging, and in particular translabial or 
transperineal ultrasound, is in the process of beco- 
ming a standard diagnostic method in urogynaecolo- 
gy. Several factors are contributing to its increasing 
acceptance, the most important being the availability 
of suitable equipment. Recent developments such as 
the assessment of levator activity and prolapse, but 
also the use of color Doppler to document urine lea- 
kage, enhance the clinical usefulness of the method. 
It is to be hoped that increasing standardization of 
parameters will make it easier for clinicians and 
researchers to compare data. 


The convenience with which pre- and post- treatment 
imaging data can now be obtained will simplify out- 
come studies after prolapse and incontinence surge- 
ry. Ultrasound imaging may be able to enhance our 
understanding of the different mechanisms by which 
conservative methods, colposuspension or urethro- 
pexy procedures, slings and (most recently) the sub- 
urethral tapes achieve -or fail to achieve- continence. 
It may even be possible to identify distinct fascial 
defects (such as defects of the rectovaginal septum in 
true rectoceles) which should enable new surgical 
approaches. 


Regardless of which methodology is used to deter- 
mine descent of pelvic organs, it is evident that there 
is a wide variation in pelvic organ mobility even in 
young nulliparous women. This variation is likely to 
be at least partly genetic in origin. Ultrasound ima- 
ging now allows quantification of the phenotype of 
pelvic organ prolapse which will facilitate molecular 
and population genetic research on the aetiology of 
pelvic floor and bladder dysfunction. 


On the other hand, there is no doubt that childbirth 
can cause significant alterations of pelvic organ sup- 
port and levator function. It is also possible that pel- 
vic floor ultrasound will help identify women at high 
risk of operative delivery and/ or significant pelvic 
floor damage. It remains to be seen however whether 
such information can have a positive effect on clini- 
cal outcomes in what is no doubt a highly politicized 
environment. 
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3D volume ultrasound opens up entirely new possi- 
bilities for observing functional anatomy and exami- 
ning muscular and fascial structures of the pelvic 
floor. Data acquisition will be simplified and resear- 
ch capabilities enhanced, and surgical audit in this 
field is likely to undergo significant change. 


There is currently no evidence to prove that the use 
of modern imaging techniques improves patient out- 
comes in pelvic floor medicine. However, this limi- 
tation is true for many diagnostic modalities in clini- 
cal medicine. Due to methodological problems, this 
situation is unlikely to improve soon. In the meanti- 
me, it has to be recognized that any diagnostic 
method is only as good as the operator using it, and 
diagnostic ultrasound is well known for its operator- 
dependent nature. Teaching is therefore of para- 
mount importance to ensure that imaging techniques 
are used appropriately and effectively. 


SUMMARY 


e Ultrasound is widely used for diagnostic imaging 
in women with incontinence and prolapse as well 
as after reconstructive pelvic floor surgery. 


Due to ease of use, wide availability and absence 
of adverse effects, it is currently the most conve- 
nient imaging method available. 


Translabial, transvaginal and transrectal 
approaches have been used, with the former 
having found most widespread application due to 
its noninvasiveness and the relative absence of tis- 
sue distortion. 


The most commonly used transducer types are 
electronic curved array transducers of 3.5- 5 MHz 
frequency and a footprint of 4-8 cm. Higher foot- 
prints are preferable to allow simultaneous ima- 
ging of all three compartments. 3D transducers 
should provide acquisi-tion angles of 70 degrees 
or more to allow imaging of the full lateral extent 
of the levator hiatus. 


Imaging conditions (i.e., bladder filling, patient 
position) and equipment used (eg route and trans- 
ducer type) should be specified when reporting 
examinations. 


For hygienic reasons, transducers should be cove- 
red with plastic wrapping or nonpowdered gloves 
and disinfected between uses. 


Pelvic floor imaging by ultrasound allows deter- 
mination of position and mobility of pelvic organs 
on coughing/ Valsalva to assess urinary inconti- 
nence and prolapse. Quantification of descent can 


be undertaken either as documenting the most dis- 
tal position occupied by an organ on maximal Val- 
salva, or as documenting the difference between 
position at rest and the most distal position rea- 
ched on Valsalva. Urethral rotation can be measu- 
red by comparing inclination angles at rest and on 
Valsalva. Retrovesical angles are obtained at rest 
and on Valsalva. Funnelling is diagnosed if ope- 
ning of the proximal urethra is documented on 
Valsalva. Quantification of organ position or 
angles is undertaken in a coordinate system for- 
med by either 


- lines parallel and vertical to the transducer 
axis, intersecting in the inferoposterior mar- 
gin of the symphysis pubis, or 


- the central axis of the symphysis pubis and a 
line vertical to this axis. 


e Ultrasound imaging for bladder neck descent, fun- 
neling and urine leakage correlates well with 
radiological findings on fluoroscopy and cysture- 
thrography. 


° Assessment of maximal pelvic organ descent by 
translabial ultrasound correlates well with ICS 
POP-Q assessment. 


° Concomitant levator activation is a major 
confounder for quantification of descent, especial- 
ly in nulliparous women, and should be avoided. 
It can be recognized either as a movement of the 
prepubic fat pad or as narrowing of the levator 
hiatus on attempted Valsalva. 


° Pelvic floor ultrasound can be used to assess leva- 
tor function and provide visual biofeedback for 
teaching. Ultrasound data on levator function cor- 
relates well with perineometry and digital assess- 
ment. 


° Translabial Color Doppler can be employed to 
demonstrate stress urinary incontinence per ure- 
thram. Both CDV and CDE (Power Doppler) ima- 
ging are suitable. Settings should be adjusted to 
allow detection of venous flow and avoid flash 
artefact. 


e Ultrasound is the imaging method of choice for 
the identification of suburethral slings and other 
echogenic implants. 


3D Ultrasound now allows access to structures in the 
axial plane such as paraurethral/ paravaginal sup- 
ports and the levator ani. Its use in women with 
incontinence and prolapse currently remains limited 
to research settings. 


RECOMMANDATION 


e Ultrasound is not recommended in the primary 
evaluation of patients with urinary incontinen- 
ce and/or pelvic organ prolapse (rectal prolap- 
se is dealt with in a different section). [Level of 
evidence 3, Grade of recommendation C] 


e Ultasound is an optional test in the evaluation 
of patients with complex or recurrent urinary 
incontinence and/or pelvic organ prolapse. 
[Level of evidence 3, Grade of recommenda- 
tion C] 


SUGGESTED RESEARCH AREAS 


° Role of pelvic floor imaging in the evaluation of 
female urinary incontinence 


e Standardisation of US imaging in incontinence 
Relation of ultrasound imaging to bladder neck 
function 


° Relation of ultrasound imaging to treatment out- 
come 


° New technologic developments 


° Need for proper training and full understanding of 
methodology 


II. MRI OF PELVIC FLOOR 


The rationale for the use of MR imaging in the eva- 
luation of urinary incontinence and pelvic floor dys- 
function derives from the observation that although 
patients might present with symptoms isolated to one 
of the pelvic compartments, they may have conco- 
mitant defects in other compartments [1]. Further- 
more, surgical failures could result from lack of a 
thorough preoperative evaluation of the female pel- 
vis and to inadequate diagnosis and staging of pelvic 
floor dysfunction [2], accurate diagnosis of the 
coexisting abnormalities is essential in planning 
reconstructive and anti-incontinence procedures. 
Although most diagnoses of pelvic floor prolapse are 
made on detailed physical exam, some studies have 
alluded to the poor sensitivity and specificity of the 
pelvic exam in diagnosing various forms of pelvic 
floor prolapse [3-5]. Ultrasound and fluoroscopy 
have been used to improve diagnosis of certain 
aspects of pelvic floor dysfunction [6,7] and the role 
of MRI in pelvic floor dysfunction is rapidly chan- 
ging and new developments may become clinical 
mainstays if they can demonstrate improved outco- 
me. 


MRI provides anatomical detail to the pelvic floor 
including assessment of bladder neck and urethral 
mobility, rectocele, cystocele, enterocele and uterine 
prolapse, in a single non-invasive study that does not 
expose the patient to ionizing radiation [8-17]. MR 
imaging also provides a multiplanar thorough eva- 
luation of the pelvic contents including the uterus, 
ovaries, ureters, kidneys, and levator muscles, as 
well as the urethra, that is unavailable by any other 
imaging modality [10,12-16,18,19]. MRI provides 
useful information regarding ureteral obstruction, 
hydronephrosis, and uterine and ovarian pathology, 
which is essential in the management of women with 
pelvic floor disorders. In addition, at this time, MRI 
is the study of choice for the evaluation of urethral 
diverticuli. 


1. METHODOLOGY 
a) Conventional MRI: 


Standard MRI consists of two dimensional image 
acquisitions. Usually conventional T1 images and 
spin echo T2 weighted images are obtained. These 
static images provide good information on patient 
anatomy and pathological abnormalities but the long 
imaging time of conventional MRI hampers its abili- 
ty to evaluate pelvic organ prolapse and pelvic 
relaxation. The muscular anatomy of the pelvic floor, 
as well as the anatomy of the pelvic organs can be 
visualized with the use of a body coil. The use of an 
endovaginal coil provides superior information 
regarding the zonal anatomy of the urethra but it can 
result in deformity of the normal anatomy [20-21]. 


b) Ultra fast image acquisition and MR sequences 


Very fast single-shot MR sequences have been deve- 
loped for the evaluation of pelvic prolapse allowing 
excellent visualization of the pelvic floor in women 
[14,15 ,22-23]. These sequences allow a series of 1- 
second breath hold images to be obtained, either by 
obtaining a series of images covering the entire pel- 
vis (static imaging) or repetitively in one plane while 
the patient is straining (dynamic imaging). The 
patients are placed in the supine position with legs 
slightly spread apart, and knees bent and supported 
by a pillow. There is no need for bowel preparation, 
premedication, instrumentation or contrast medium. 
The MRI torso coil is centered at the symphysis 
pubis. Images are acquired in the sagittal plane using 
single-shot fast spin echo (SSFSE) or half Fourier 
acquisition, single shot turbo spin echo (HASTE) 
sequences. Single, mid sagittal views are obtained 
during 3 seconds of apnoea with the patient relaxed 
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Figure 44. Female pelvic floor MRI: sagittal view 


and during various degrees of progressive abdominal 
straining. The total MR room time is approximately 
10-15 minutes. 


Two sets of images are obtained. The first set 
consists of static sagittal and para-sagittal images 
covering the pelvis from left to right sidewall. These 
images provide information on pelvic anatomy, 
pathological abnormalities, and are used to select the 
mid-sagittal plane for the dynamic second set of 
images. This static sequence also allows for anato- 
mic delineation of the pelvic sidewalls and muscular 
and fascial components of the pelvic floor [14, 15, 
22-23] (Figure 44). The urogenital diaphragm and 
the levator ani musculature, as well as the anal 
sphincter anatomy, are also clearly demonstrated 
(24-25). 


The static set consists of 17-20 sequential images 
independently acquired in a total of about 18 seconds. 
Static images can be acquired with a SSFSE pulse 
sequence using 128 x 256 matrix with repetition time 
(TR) of 4000 ms, echo time (TE) of 22.5 ms, 5 mm 
slice thickness and field of view (FOV) of 28 cm [15]. 
Other similar sequences have been described. 


The second set of images consists of relaxed and 
straining mid-sagittal images used to assess the 
degree of pelvic floor relaxation and organ prolapse 
(Figure 45 a,b). One series [15, 23] describes the 
SSFSE parameters as 128 x 256 matrix, 
TR=3000ms, TE=90ms, FOV=28cm and 5 mm slice 
thickness. Variations in these parameters have been 
described and thus the image acquisition sequences 
have are not standardized yet. Images can then be 
looped for viewing on a digital station as a cine 
stack. 


Figure 46. Pelvic organs as seen from caudal on a three- 
dimensional reconstruction from Magnetic resonance 
images. Copyright Mosby Inc. 


c) Three dimensional MRI 


Three dimensional (3-D) MRI provides great detail 
of the bony and muscular pelvic structures (Figure 
46). In this technique, static or dynamic images are 
reconstructed using consecutive planes in the axial, 
sagittal and coronal dimensions. Anatomic variations 
of the insertion and path of the pubococcygeus and 
iliococcygeus muscles can be easily seen. Fielding et 
al. studied nulliparous continent female volunteers 
and found that the muscle morphology, signal inten- 
sity and volume are relatively uniform [28]. They 
described an average volume of the levator ani of 
46.6 cc, width of the levator hiatus of 41.7 mm and 
an average posterior urethrovesical angle of 143.5°. 
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A large range of motion of the pelvic floor is seen in 
younger women as compared to older women. In 
multiparous and older women the width of the leva- 
tor hiatus is enlarged. This is due to the central sepa- 
ration of the levator musculature allowing decensus 
of the pelvic floor and the pelvic organs. These struc- 
tures play a role on urethral support, hopefully 
understanding the normal anatomy as well as 
changes seen on the levators and pelvic floor muscu- 
lature will shed light on the etiology and possible 
treatment of urinary incontinence. A possible disad- 
vantage of 3-D MRI its the relatively long time nee- 
ded to obtain the three dimensional reconstructions. 
A further discussion of 3-D MRI reconstructions is 
provided below under the evaluation of pelvic organ 
prolapse. 


2. NORMAL PELVIC FLOOR SUPPORT [LEVATOR 
ANI MUSCLE] SUPPORT 


Static, dynamic and three-dimensional MRI studies 
of normal subjects have improved our understanding 
of normal pelvic anatomy [28-30]. The use of MRI to 
image the pelvic floor musculature has also contri- 
buted greatly to our understanding of pelvic floor 
dysfunction [19, 21,31]. MR imaging has been used 
to study the normal female pelvic anatomy, as well as 
the anatomy of the aging female and the symptoma- 
tic patient. It has been shown that in the supine posi- 
tion the female pelvic floor is dome shaped at rest 
[31-32]. During voluntary pelvic floor contractions 
the levator musculature straightens and becomes 
more horizontal. With bearing down the muscle des- 
cends, the pelvic floor becomes basin-shaped, and 
the width of the genital hiatus widens. A limitation of 


MRI in the evaluation of the female pelvis is that the 
studies are usually done with the patients supine. 
Upright dynamic MRI exists mostly as a research 
tool and is not widely available. Recently, Bg et al 
[33] evaluated the changes seen with pelvic floor 
contraction in continent and incontinent women 
using MRI in an upright sitting position. Although 
there was no statistical difference between the two 
groups, the authors demonstrated an inward move- 
ment with pelvic floor contraction (average 10.8 
mm) and an outward movement with straining (ave- 
rage 19.1 mm). This was also reflected in the bladder 
neck. Interestingly, the coccyx appeared to move in 
the cranial direction with contraction and caudally 
with straining. Further consideration of this issue 
specifically related to pelvic organ prolapse below 


3. MRI AND THE STRESS CONTINENCE MECHA- 
NISM 


a) Evaluation of SUI etiology 


MRI has proven useful in demonstrating the soft tis- 
sues of the urethra, levator ani, and fascial tissues 
involved in urinary continence mechanism. As far as 
issues of urethral support are concerned, sagittal 
images obtained with the patient at rest usually show 
the urethra to be vertical in orientation. In patients 
with urethral hypermobility, with increased abdomi- 
nal pressure, the proximal urethra moves inferiorly 
and the axis of the urethra becomes horizontal (Figu- 
re 47) [34]. In normal patients the urethral angle is 
usually greater than 30° and the urethrovesical angle 
greater than 115°. Tunn et al. [24] evaluated women 
with stress incontinence and compared them to 
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Figure 47. Ultrafast MRI of pelvic floor during Valsalva 


controls. They found higher intensity of the levator 
musculature and loss of the hammock-like configu- 
ration of the anterior vaginal wall in patients with 
incontinence. A possible source of bias is that MRI is 
performed with the patient supine and that the lack of 
gravitational force might affect the observed anato- 
my. This appears to be only a theoretical problem 
when evaluating patient with urethral hypermobility 
since both the descent of the bladder neck and the 
posterior urethrovesical angle do not seem to be 
affected by the MRI being performed in the sitting 
versus supine position [35]. 


More recent studies have shown how specific popu- 
lations can be studied and the results quantified. 
Beyersdorff [56] studied ten healthy control subjects 
and 38 patients with Stage II urinary incontinence. 
They found that 22 of the 38 incontinent women had 
morphologic abnormalities seen on MR images. 
These included 14 individuals with lateral defects 
where the musculo-fascial connection between the 
levator and the lateral wall were found to be dama- 
ged; 16 individuals in whom the urethra appeared 
abnormal. Eight cases showed levator ani muscle 
defect. Unterweger [58] studied ten women with 
stress incontinence and compared them with equal 
numbers of nulliparous, primiparous, and women 
with cesarean section delivery using Ultrafast T2- 
weighted-shot fast spin echo sequences. They quan- 
tified the anatomy of the bladder and vesical neck. 
The mean distance between the bladder base and 
pubococcygeal muscle line did not differ at rest but 
on straining, bladder descent was greater in the stress 
incontinent group (3.2 + 1.0 cm) when compared 
with any of the other groups (nulliparous 1.1 + 0.9, 
cesarean section only 1.0 + 1.1, 1.9 + 0.9 in the 
parous continent individuals) p = 0.002. deSouza 
[50] used high resolution magnetic resonance images 
to compare 11 continent women with ten stress 
incontinent women using an endovaginal coil. They 
looked at the “paravaginal fascial volume” as well as 
the retropubic length of the urethra. The Authors 
found that the urethral paravaginal fascial volume 
was smaller in urodynamic stress incontinent women 
(3.5 cm q + 2.0) compared with continent ones (5.3 
cm q + 0.6) (p = 0.02). 


The retropubic urethral length was also shorter in 
these individuals. In a larger and more recent study, 
Stocker [48] evaluated 20 women with stress incon- 
tinence and compared them with 20 age-matched 
healthy volunteers. Endovaginal coils were also used 
in this study. They found that lesions of the urethral 
support system and levator were significantly more 


prevalent in cases that controls (ps0.01). In particu- 
lar, medial levator ani thickness in patients was 2.5 
mm compared with 3.9 mm in control women. Kim 
[49] who carried out an evaluation of several diffe- 
rent elements of the continence mechanism in 63 
stress incontinent women comparing them with 16 
continent women found that the striated muscle layer 
of the urethra was thinner in stress incontinent 
women than normal controls (1.9 + 0.5 mm vs. 2.6 + 
0.4 mm, ps0.001). Asymmetry in the pubovisceral 
part of the levator ani muscle was more common in 
stress incontinent women (29%) compared with the 
continent controls (0%). There was also felt to be 
subjective distortion of the periurethral ligaments in 
56% stress incontinent women compared with 13 of 
the normal continent women. 


The possibility of increased or decreased risk of 
stress incontinence in different ethnic groups has 
been investigated. Howard [59] studied 18 nullipa- 
rous black women compared them with 17 nullipa- 
rous white women. This showed a 21% larger ure- 
thral volume in African American than in Caucasian 
women that also correlated with a 29% higher avera- 
ge urethral closure pressure among African Ameri- 
can women. 


b) Zonal anatomy of the urethra 


MRI has been successfully used to show the zonal 
anatomy of the urethra as well as the components of 
the intrinsic sphincter unit. Figure 48 shows a coro- 
nal view of the urethra on a static MRI obtained with 
a vaginal coil. The anatomy of the urethra is clearly 
demonstrated. The lumen, spongy tissue and fibro- 
muscular envelope are easily seen and correspond to 
the structures seen in urethral histology studies [64]. 
A sagittal view of the urethral wall is seen in Figure 
49. Future potential for detailed analysis of specific 
regions in the urethra was recently demonstrated by 
Umek [65] who showed the possibility of identifying 
location of different bladder neck structures in a 
group of 78 asymptomatic healthy nulliparous 
women. They found that the locations of different 
urethral structures could be adequately documented 
in preparation for future research in comparing conti- 
nent groups (Figure 50). 


c) MRI Evaluation of Stress Incontinence 
Treatment 


Bombieri [52] developed a technique whereby MRI 
was used to look at elevation of the vesical neck and 
correlated with measurements made in the operating 
room with a ruler. These two techniques were found 
to be reliable. These techniques were then used to 
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evaluate voiding dysfunction that patients may deve- 
lop after colposuspension. Delayed day of first voi- 
ding after catheter removal in this study was found to 
be related to changes in preoperative flow rate and 
straining during voiding as well as increasing age. 
The elevation that occurred during the operation and 
approximation between the urethra and pubic bone 
also were correlated with delayed voiding. These 
factors were associated with detrusor overactivity 
found at three months. In a subsequent study, the 
same group evaluated MRI in intraoperative measu- 
rements and their ability to predict successive stress 
incontinence surgery. However, there were no asso- 
ciations found between continence outcome and 
postoperative bladder neck position and elevation in 
the 73 patients studied. In another study of stress 
incontinence [51], vesical neck was seen to be eleva- 
ted by a mean of 9.4 mm by the operation when post- 
operative and preoperative evaluation were compa- 
red and the posterior urethral vesical angle was 
increased by an average of 127.8 degrees. 


These studies repeat the type of information obtained 
with cystourethrogram and will be expanded to 
include analysis of the actual structures themselves 
(vesical neck, levator ani muscles, sphincters) in the 
future and their ability to predict operative outcome 
and treatment complications. 


4. PELVIC ORGAN PROPLASE 
a) MRI of the pelvic floor relative to prolapse 


The pathophysiological issues of stress urinary 
incontinence and pelvic organ prolapse are inextrica- 
bly linked. Pelvic organ prolapse is a problem that 
arises from damage to connective tissue, muscles, 
and nerves that are invisible on standard radiogra- 
phy, and it is only with the advent of ultrasound and 
especially MRI, that the actual structures involved in 
the cause of prolapse can be seen and examined. This 
is possible not only in static scans that reveal mor- 
phological details of the pelvic structure, but also in 
dynamic scans where the movements of the various 
organs can be studied. 


b) MRI definition of the pelvic floor 


MRI in pelvic organ prolapse requires that the speci- 
fic structure involved are identified and their normal 
variations described. Tan [66] demonstrated that the 
anatomy of the female pelvic floor with endovaginal 
magnetic resonance (MR) imaging. Ten healthy nul- 
liparous volunteers (age, 22-26 years) underwent 
MR imaging with an endovaginal coil. Pelvic floor 
structures such as the pelvic diaphragm and the uro- 


Vaginal coil i 


Figure 48. MRI by vaginal coil . Zonal anatomy of the ure- Figure 49. MRI by vaginal coil . Sagittal view 
thra 


Figure 50. Typical appearances of urethral morphology from bladder base (left) to distal urethra (right) and their percent distri- 
bution. X-axis indicates distance from bladder base in millimeters, Y-axis represents percent of total with a given morphologic 
appearance. Copyright DeLancey. 
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genital diaphragm were well depicted as were ure- 
thral supporting structures—the periurethral and 
paraurethral ligaments—were visualized. The zonal 
anatomy of the urethra was clearly visible. The 
endovaginal MR imaging findings in the volunteers 
correlated with the endovaginal MR findings and 
gross anatomy in the cadavers. Chou [67] developed 
a systematic method for analyzing the normal 
magnetic resonance imaging location and appearan- 
ce of structural features involved in urethral support. 
Multiplanar proton density magnetic resonance 
images of 50 nulliparous women were made at 0.5- 
cm intervals. This allowed the presence or absence of 
urethral support structures in each scan level relative 
to the arcuate pubic ligament to be evaluated and 
recorded as the percent likelihood that the structure 
is seen at that level. Support structures examined 
included the arcus tendineus fasciae pelvis, the per- 
ineal membrane, the pubococcygeal levator ani 
muscle and its vaginal and bony attachments, and the 
pubovesical muscle. This systematic magnetic reso- 
nance evaluation allows quantification of the normal 
anatomic location of urethral support structures. 


Hoyte [57] studied two- and 3-dimensional MRI 
comparison of levator ani structure, volume, and 
integrity in women with stress incontinence and pro- 
lapse to identify imaging markers for urodynamic 
stress incontinence and pelvic organ prolapse by 
using MRI and reconstructed 3-dimensional models. 
Thirty women were examined; 10 with prolapse, 10 
with urodynamic stress incontinence, and 10 asymp- 
tomatic volunteers. Manual segmentation and surfa- 
ce modelling was applied to build 3-dimensional 
models of the organs. Mean 3-dimensional parame- 
ters in the 3 groups showed levator volumes of 32.2, 
23.3, and 18.4 cm (P <0.005); hiatus widths of 25.7, 
34.7, and 40.3 mm (P <0.005); left levator sling 
muscle gaps of 15.6, 20.3, and 23.8 mm (P =0.03), 
right levator sling muscle gaps of 15.6, 22.5, and 
30.8 mm, (P =.003), and levator shape (90%, 40%, 
and 20% dome shaped; P <0.005). This studies show 
that MRI can be used to demonstrate both 2-dimen- 
sional magnetic resonance images and 3-dimensio- 
nal models yield findings that differ among asymp- 
tomatic subjects compared with those with urodyna- 
mic stress incontinence and prolapse. 


Tunn [68] addressed the topic of anatomical varia- 
tion in the normal pelvic floor. They developed a sys- 
tem to quantify inter-individual variation in the 
appearance of continence system structures in 20 
healthy continent nulliparous women (mean age, 
30.1 +/- 5.1 years) with normal pelvic organ support 
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Figure 51: Uterosacral ligaments on MRI; points of origin 
from the genital tract (white arrowheads) and insertions to 
the pelvic sidewall (black arrowheads), bladder (B), cervix 
(C), rectum (R), coccyx (X), ischial spine (I), and coccygeus 
muscle (CM) are shown. Copyright DeLancey. 


and urodynamics. The ratio of the maximum-to- 
minimum measured values shows that 2- to 3-fold 
differences occur in distance, area, or volume mea- 
sures of continence system morphologic features that 
are detailed in the paper. Umek [76] found that in 80 
healthy women, the uterosacral ligaments exhibited 
greater anatomic variation than their name would 
imply (Figure 51). 


MRI has also been used to compare the pelvic size in 
individuals with and without pelvic organ prolapse 
[71]. Fifty-nine women with pelvic floor disorders 
were compared with 39 women without pelvic floor 
disorders. After controlling statistically for age, race, 
and parity, a wider transverse diameter (odds ratio 
3.4) than a shorter obstetrical conjugate (odds ratio 
0.2) were found to be associated with pelvic floor 
dysfunction. 


c) MRI of pelvic floor after vaginal delivery 


Vaginal birth increases the likelihood that a woman 
will develop pelvic organ prolapse by 8 fold after 2 
deliveries and 12 fold after 4 [72]. There are modifi- 
cations observed in the levator ani and pelvic floor 
musculature immediately after delivery which 
appear to change over time. Tunn evaluated patients 
on postpartum day 1 and compared the MRI images 
to those obtained at 1, 2, and 6 weeks and 6 months 


after delivery [25]. The authors evaluated levator 
muscle signal intensity, muscle topography, muscle 
thickness and pelvic floor descent. There was increa- 
sed muscle signal intensity on T2 weighted images at 
1 day postpartum but the signal intensity approached 
normal by 6 months. The area of the urogenital and 
levator hiatus decreased significantly by 2 weeks 
postpartum. There was no statistically significant 
difference seen in muscle thickness over time. 


More recent studies have added further information 
to these investigations. Lienemann [60] studied 26 
primiparous women after vaginal delivery and had a 
control group of 41 healthy asymptomatic nullipa- 
rous volunteers. They found thinning of the puborec- 
tal muscle in the study group (0.6 cm vs. 0.8 cm) and 
increased descent of the bladder, vaginal fornix, and 
anorectal junction in the study group during strai- 
ning. In a study that evaluated changes in the levator 
ani group among primiparous women, DeLancey 
[73] studied 80 nulliparous asymptomatic women, 
160 vaginally primiparous women half of whom had 
new stress incontinence after their first birth. A 
visible defects in the levator ani muscle was identi- 
fied in 32 primiparous. 


Twenty-nine of these 32 defects were in the pubovis- 
ceral portion of the levator and three were in the ilio- 
coccygeal portion. Both unilateral and bilateral 
defects were found. None of the nulliparous women 
showed these abnormalities. If we consider the pos- 
sible link between pelvic organ prolapse and birth 
injury to the levator ani muscles, then obstetrical fac- 
tors that are associated with pelvic organ prolapse 
can be investigated soon enough after birth that good 
records are available concerning birth parameters. 
Reduction of vaginal birth injury by 50% would save 
60,000 women a year from developing this condition 
as approximately 85% of women have this risk fac- 
tor. 


d) MRI for identifying Types of Prolapse 
° Enterocele 


Enterocele can be seen during MRI [70]. In the past 
they were usually only appreciated on radiographic 
examination after repeated straining after evacuation 
and usually required opacification of the vagina in 
order to demonstrate the insinuation of small bowel 
loops between the rectum and vagina [39]. MRI has 
proven to be a much simpler and less invasive tech- 
nique for the evaluation of enteroceles. Gousse et al. 
compared physical examination, intraoperative fin- 
dings and MR images in women with and without 
prolapse [15]. 
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The investigators found that when compared to 
intraoperative findings, MRI had a sensitivity of 
87%, specificity of 80%, and positive predictive 
value of 91%. MRI was significantly superior in 
detecting enterocele when compared to physical exa- 
minations. The images are obtained with the patient 
supine in the relaxed and straining state (Figure 52 
a. b). Neither instrumentation nor invasive proce- 
dures are required. Similarly, Lienemann et al., using 
MRI with opacification of organs, showed that MRI 
had a much higher sensitivity for detection of ente- 
roceles when compared to physical exam and dyna- 
mic cystoproctography [40]. Whether or not this 
technique alters clinical outcome remains to be seen. 


e) Cystocele 


High-grade cystoceles, as other forms of prolapse, 
usually do not occur in isolation and represent a 
spectrum of pelvic floor dysfunction [1, 3, 14]. When 
a large vaginal mass is present differentiating bet- 
ween a high-grade cystocele, an enterocele, vaginal 
vault prolapse or high rectocele by physical exami- 
nation alone can be challenging for those inexperien- 
ced with physical examination of prolapse [3-5]. 
Gousse et al found that, repair of only the cystocele 
without attention to the rest of the pelvic floor pre- 
disposes patients not only to increased incidence of 
urinary incontinence, but also to an increased inci- 
dence of enterocele, rectocele, and/or uterine prolap- 
se postoperatively [15]. In the same study, MRI had 
a sensitivity of 100%, specificity of 83%, and positi- 
ve predictive value of 97% when evaluating for cys- 
tocele compared to intraoperative findings. In addi- 
tion, urethral hypermobility and post-void urine resi- 
dual can be documented, as well as evaluation of ure- 
teral obstruction and other pelvic abnormalities. 
Gousse et al. also found that MRI was able to dia- 
gnose other type of pelvic pathology besides prolap- 
se in 55 of 100 patients studied, including 3 with 
bilateral hydroureteronephrosis. Figures 53 a, b 
show an MRI of two patients with grade 2 and 3 cys- 
tocele, respectively. 


° Rectocele 


Rectoceles have been considered to exist in up to 
80% of asymptomatic patients with pelvic floor dys- 
function [13]. The diagnosis is usually made by phy- 
sical exam, the reported sensitivity of pelvic exami- 
nation for diagnosis of rectocele ranges from 31% to 
80% [3-4, 6, 41-42]. This is usually secondary to 
organ competition for space in the vagina when 
accompanied by other significant prolapse [7]. In 
addition, it is often difficult to reliably distinguish an 
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Figure 52. Pelvic floor MRI: enterocele at rest a) and during Valsalva b) 


Figure 53. Pelvic floor MRI: grade 2 (a) and grade 3 (b) cystocele 


Figure 54: Resting (a) and straining (b) midline sagittal section section showing a rectocele that traps intestinal contents. 
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enterocele from a high rectocele. Figure 54 shows a 
rectocele diagnosed by dynamic MRI. A rectocele is 
easily seen when filled with gas, fluid, or gel. 
Although highly specific, when no rectal or vaginal 
opacification is used, MRI can miss up to 24% or 
rectoceles [15]. When rectal opacification is used 
during MRI, a correct diagnosis of rectocele can 
made in 100% of patients studied when compared to 
intraoperative findings [18]. It therefore appears that 
in order to increase MRI’s ability to diagnose recto- 
cele, rectal opacification is necessary. This is usually 
accomplished by introducing sonographic transmis- 
sion gel or gadolinium into the rectum prior to MRI 
scanning. What remains unclear is the relationship 
between anatomical findings and functional pro- 
blems. The diagnosis of an anatomical abnormality 
does not mandate surgery. Simply identifying a 
woman has having a rectocele on an imaging study 
based on the location of the intestinal lumen to a 
reference line does not mean that correction of the 
rectocele will cure defecation problems. Rectocle 
surgery is not without complications and the risk of 
dyspareunia after posterior colporrhaphy is real. 
Attention should be paid to make sure that symptoms 
are truly depending on stool trapping and the condi- 
tion must be shown on imaging. 


J) Uterine Prolapse 


MRI is an excellent modality to demonstrate uterine 
prolapse (Figure 55). In addition to depicting the 
position of the uterus and adjacent organs, it has the 
ancillary benefits that evaluates not only uterine size, 
position, orientation (retroversion) and pathology 
(fibroids, tumors, Nabothian cysts. etc.), but also 
ovarian pathology (cyst or mass) which is essential 
information in determining if a vaginal of abdominal 
hysterectomy is indicated. In addition, MRI provides 


Figure 55. Pelvic floor MRI: hysterocele 
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information on the presence or absence of cystocele, 
rectocele, urethral hypermobility and urethral diver- 
ticula, and evaluates for ureteral obstruction [9-10, 
13-15, 38]. Gousse et al. report a sensitivity of 83%, 
a specificity of 100% and a positive predictive value 
of 100% when comparing dynamic MR imaging to 
intraoperative findings. These numbers were similar 
when compared to physical examination alone [15]. 
More importantly, MRI was able to clearly define the 
other compartments of the pelvic floor and diagnose 
uterine and/or ovarian disorders in 30 of 100 patients 
evaluated [15]. 


g) Grading of pelvic floor relaxation 


A number of studies have described reference values 
for grading of organ prolapse [14-15, 17]. In order to 
evaluate pelvic organ descent, certain anatomic land- 
marks are used. The pubococcygeal line (PCL) 
marks the distance from the pubis to the coccyx and 
serves as a fixed anatomical reference. In the 
nomenclature used by Comiter et al. [14], Gousse et 
al. [15], and Barbaric [23], the width of the levator 
hiatus is measured as the distance from the pubis to 
the pubococcygeus muscle (H-line). The hiatus is 
formed by the puborectalis muscle and encompasses 
urethra, vagina, and rectum. The M-line depicts the 
relaxation of the muscular pelvic floor by measuring 
the descent of the levator plate from the pubococcy- 
geal line. Using these three simple measurements, an 
MRI classification for degree of organ has been des- 
cribed [14, 23]. In the normal population, during 
straining, the hiatus (H-line) is less than 6 cm long 
and does not descend (M-line) more than 2 cm below 
the PCL line. The upper urethra, urethrovesical junc- 
tion, bladder, upper vagina, uterus, small bowel, sig- 
moid colon, mesenteric fat and rectum are all above 
the H-line. A combination of hiatal enlargement and 
pelvic floor descent constitutes relaxation. As the 
pelvic floor descends so do the organs above it. The 
grading system for prolapse of any pelvic organ is 
based on 2 cm increments below the H-line. By 
determining the degree of visceral prolapse beyond 
the H-line, the degree of rectocele, enterocele, cysto- 
cele, and uterine descent can be graded in a 0 to 3 
scale as follows: O=none, 1=minimal, 2=moderate, 
and 3=severe (Table 2). Other similar systems have 
been described [17] and therefore there is a need for 
standardization of nomenclature and grading of 
organ prolapse using MRI. 


Singh [69] more recently assessed a new technique 
of grading pelvic organ prolapse by using dynamic 
magnetic resonance imaging with the clinical staging 
proposed by the POP-Q system [74]. In a cross-sec- 


Table 2. Grading of hiatal enlargement, pelvic organ prolaspe and pelvic floor dscent using MRI 


Grade Hiatal enlargement Pelvic Organ Prolapse Pelvic floor descent 
0 Less than 6 cm Organ above H line 0-2 cm 

1 6-8 cm 0-2 cm below H line 2-4 cm 

2 8-10 cm 2-4 cm below H line 4-6 cm 

3 10 cm or more 4 cm or more below H line 6 cm or more 


Reproduced from the Proceedings of the 4'h International Consultation on Benign Prostatic Hyperplasia 


tional study, 20 patients with pelvic organ prolapse 
underwent dynamic magnetic resonance imaging 
and clinical staging along with 10 women with nor- 
mal support. A new reference line, the mid-pubic 
line, was drawn on the magnetic resonance image to 
correspond to the hymenal ring marker used in the 
clinical staging. The proposed staging by magnetic 
resonance imaging showed good correlation with the 
clinical staging (kappa = 0.61). As this more closely 
approximates the location of the clinically used 
hymenal ring, the mid-pubic line was a useful refe- 
rence line for grading prolapse on magnetic resonan- 
ce imaging. Torricelli [70] also used magnetic reso- 
nance imaging to evaluate functional disorders of 
female pelvic floor. Healthy volunteers and 30 
patients with clinically suspected pelvic floor defi- 
ciency, with or without pelvic organ prolapse, were 
evaluated both at rest and during Valsalva’s 
manoeuvre. In the group of symptomatic women 
MRI diagnosed. MRI confirmed the pelvic examina- 
tion findings in all cases; In 7 cases MRI detected 
additional alterations (4 cases of uterine prolapse and 
3 of enterocele) that had been missed at clinical eva- 
luation. Whether or not these would have been noted 
at the time of surgical repair or not remains to be 
determined. Deval [61] compared dynamic MR ima- 
ging with physical examination as an alternative to 
dynamic cystoproctography for the evaluation of 
pelvic floor prolapse. Pubococcygeal line and pubo- 
rectalis muscle were the references points. The gra- 
ding system is based on degree of organ prolapse 
through the hiatus and the degree of pubo-rectalis 
descent and hiatal enlargement. They also used, the 
mid pubic line, was drawn on the magnetic resonan- 
ce image to correspond to the hymeneal ring marker 
used in clinical staging. Intra-operative findings 
were considered the gold standard against which 
physical examination, dynamic colpocystodefeco- 
graphy and MRI were compared. Using these criteria 
the sensitivity, specificity and positive predictive 
value of MRI were 70%, 100%, 100% for cystocele; 
42%, 81%, 60% for vaginal vault or uterine prolap- 
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se; 100%, 83%, 75% for enterocele; 87%, 72% and 
66% for rectocele. 


h) Comparison with other examinations 


In the evaluation of incontinence and simple low- 
grade cystoceles, the studies of choice are the voi- 
ding cystourethrogram (VCUG) and urodynamics. 
VCUG is useful in determining the severity of cysto- 
cele, evaluating for urethral hypermobility and stress 
urinary incontinence, and documenting post void 
residual [6]. In addition to the above information, the 
evaluation of high-grade cystoceles should provide 
information on concomitant pelvic floor prolapse 
and presence or absence of urinary retention and ure- 
teral obstruction [9-10, 13-15, 38]. Gufler et al. com- 
pared chain cystourethrography with dynamic MRI 
[38]. The authors found that with pelvic straining the 
measurements of bladder neck descent, angle of the 
urethra and the posterior urethrovesical angle, were 
not significantly different. This was not the case with 
perineal contraction, where the difference between 
the measurements was more marked. In the diagno- 
sis of cystocele, MRI had a high degree of correla- 
tion to lateral cystourethrography with a Spearman 
correlation coefficient of 0.95 [38]. 


Until recently, dynamic contrast roentography and 
multiphasic fluoroscopic cystocolpoproctography 
were considered the best radiological studies for 
detecting organ prolapse. These studies rely on the 
opacification with contrast material of the bladder, 
vagina, small bowel, and rectum with all organs opa- 
cified together or in phases with each organ opaci- 
fied individually prior to each straining phase [4, 41. 
43-44]. These studies fail to detect up to 20 percent 
of all enteroceles [38. 44-46]. Therefore, MRI has 
proven to be a much simpler and less invasive tech- 
nique for the evaluation of enteroceles. In addition, 
MRI is able to differentiate the enteroceles according 
to their contents (small bowel, large bowel, rectosig- 
moidocele or mesenteric fat). MRI is also an excel- 
lent study to differentiate high rectoceles form ente- 


roceles, thus allowing adequate surgical planning 
and safer planes of dissection [14, 15, 18, 40]. 
Although a recent study found that multiphasic MRI 
with opacification of organs and multiphasic fluoro- 
scopic cystocolpoproctography had similar detection 
rates for enterocele [44], excellent images can be 
obtained from dynamic MRI without giving the 
patient oral contrast for opacification of the small 
bowel or giving rectal contrast. Thus the minimal 
added information obtained by contrast administra- 
tion does not seem to warrant the invasiveness of 
organ opacification at this time [15, 39, 45]. 


In the evaluation of rectoceles, evacuation procto- 
graphy has been used to diagnose enterocele, recto- 
celes, perineal descent and rectal intussusception. 
Dynamic contrast roentography or fluoroscopic cys- 
tocolpoproctography have also been used [4. 41-42, 
43-44] to diagnosed rectoceles. The disadvantages of 
these techniques are the inability to visualize the soft 
tissue planes comprising the pelvic floor, their inva- 
siveness, and their use of significant levels of ioni- 
zing radiation. Without the use of rectal opacifica- 
tion, MRI appears to be a poor choice for the eva- 
luation of rectoceles missing up to 25% of such 
defects. When rectal opacification is used during 
MRI, Tunn et al. showed that a correct diagnosis of 
rectocele can made in 100% of patients studied when 
compared to intraoperative findings [181]. Other 
investigators have also shown that triphasic dynamic 
MRI and triphasic fluoroscopic cystocolpoprocto- 
graphy have similar detection rates for rectocele 
[44]. Recently, upright dynamic MR defecating proc- 
tography has been reported [47]. Although these stu- 
dies might prove to be more sensitive in detecting 
anorectal anomalies, their utility seems to be more 
pronounced in patients with disorders of defecation 
including anismus, intussusception, and others, and 
may be too invasive to justify their routine use in the 
evaluation of rectocele. 


In the past pelvic ultrasound has been used for the 
evaluation of the pelvic organs specially prior to hys- 
terectomy for uterine prolapse. MRI provides excel- 
lent information on uterine masses such as fibroids 
or carcinoma, as well as ovarian cystic (simple or 
complex) and solid masses. Hydrosalpynx and other 
abnormalities of the fallopian tubes as well as Nabo- 
thian cysts of the cervix and Bartholin’s gland cysts 
are also easily seen. MRI can also be used in the eva- 
luation of endometriosis since size and extent of edo- 
metriomas as well as pelvic organ involvement can 
be easily evaluated. 


Recently, Kaufman [62] evaluated dynamic pelvic 
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magnetic resonance imaging and dynamic cystocol- 
poproctography in the surgical management of 
females with complex pelvic floor disorders. Twen- 
ty-two patients were identified from a Pelvic Floor 
Disorders Centre database who had symptoms of 
complex pelvic organ prolapse and underwent dyna- 
mic magnetic resonance, dynamic cystocolpoprocto- 
graphy, and subsequent multidisciplinary review and 
operative repair. Physical examination, dynamic 
magnetic resonance imaging, and dynamic cystocol- 
poproctography were concordant for rectocele, ente- 
rocele, cystocele, and perineal descent in only 41 
percent of patients. Dynamic imaging lead to 
changes in the initial operative plan in 41 percent of 
patients. Dynamic magnetic resonance was the only 
modality that identified levator ani hernias. Dynamic 
cystocolpoproctography identified sigmoidoceles 
and internal rectal prolapse more often than physical 
examination or dynamic magnetic resonance. Whe- 
ther this type of imaging creates measurably better 
outcomes remains to be seen. 


i) Assessment of treatment for pelvic organ prolapse 


Various studies have looked at the anatomic changes 
seen after surgical procedures in order to better 
understand how surgical therapies affect pelvic sup- 
port and structures. Lineman et al. [36] evaluated 
women after abdominal sacrocolpopexy. The authors 
found that functional cine MRI identified the exact 
sacral fixation points after the procedure and easily 
identified the axis of the vagina and the exact posi- 
tion of the synthetic material used for the repairs. 
Goodrich et al used MRI to provide a dynamic ana- 
lysis and evaluation of patients before and after sur- 
gical repair to evaluate structures involved in pelvic 
support [37]. Similar studies will be needed in order 
to better evaluate the structures important for pelvic 
support, continence as well as the effects of surgical 
interventions. These comparisons were further stu- 
died by Gufler [75] who studied 15 patients with ute- 
rovaginal prolapse and 15 asymptomatic female 
volunteers comparing preoperative evaluations with 
those determined two to four months after surgery. 
Of the seven patients who had symptoms postopera- 
tively, only two had abnormal findings on physical 
examination but MRI showed pathologic findings in 
five of the seven patients. Sze [55] used MRI to 
study vaginal configuration on MR after abdominal 
sacrocolpopexy and sacrospinous ligament suspen- 
sion. This study was able to demonstrate the diffe- 
rences in the geometry of these two operations and 
should prove helpful in establishing outcome 
variables for different surgical procedures. 


J) MR results compared with other forms of evaluation 


The relationship between MRI and other investigati- 
ve techniques has been the subject of investigative 
efforts of several groups. Twenty-two patients with 
pelvic floor disorders who underwent MR imaging 
were compared with dynamic cystocolpoproctogra- 
phy and physical examination. Three studies were 
concordant in 41% of the patients. Dynamic imaging 
lead to changes in the initial operative plan in 41% of 
patients. Magnetic resonance imaging had the unique 
ability to identify levator ani hernias and the radio- 
graphic studies identified sigmoidoceles and internal 
rectal prolapse. The complimentary nature of these 
examinations was discussed. MRI examinations 
have been compared with physical examination, 
[63]. There was reasonably good correlation between 
clinical staging and MRI staging (Kappa = 0.61) 
with the mid pubic line being used as a surrogate for 
the hymenal ring. In addition, specific features such 
as the levator-vaginal angle and the area of the geni- 
tal hiatus could be assessed quantitatively on magne- 
tic resonance images. 


Torricelli [70] studied ten healthy volunteers and 30 
patients with suspected pelvic floor deficiency with 
and without pelvic organ prolapse. They compared 
MR findings with findings on pelvic examination. 
They found good concordance between physical 
examination and magnetic resonance imaging with 
four cases of uterine prolapse and three cases of ente- 
rocele seen on MRI that had not been suspected on 
pelvic examination. Whether these would have been 
detected at the time of surgery was not discussed. In 
a study looking at the diagnostic characteristics of 
pelvic floor imaging, Deval [61] compared intraope- 
rative findings as a gold standard for MRI based dia- 
gnosis. Using these criteria, they found that the sen- 
sitivity, specificity, and positive predictive value of 
MRI were 7%, 100%, 100% for cystoceles; 42%, 
81%, 60% for vaginal vault or uterine prolapse; 
100%, 83%, 75% for enteroceles; 87%, 72%, 66% 
for rectocele. Although all of these measurements are 
somewhat subjective, these figures show that it is 
possible to quantify the individual elements of pelvic 
floor dysfunction in reasonable parameters. 


RECOMMENDATIONS 


1. MRI is not [yet] indicated in the evaluation of 
patients with [uncomplicated primary] urinary 
incontinence or pelvic organ prolapse. [Level 
of evidence 3, Grade of Recommendation C] 


2. MRI should be considered an investigational 
imaging technique in the evaluation of female 
urinary incontinence and pelvic floor dysfunc- 
tion [but information is rapidly growing that 
may change this before the next international 
conference]. [Level of evidence 3, Grade of 
Recommendation C] 


SUGGESTED RESEARCH AREAS 


1. Additional studies comparing MRI of healthy 
volunteers and patients with urinary incontinence 
and prolapse are needed to better evaluated the 
anatomic changes involved in urinary incontinen- 
ce and pelvic floor prolapse. 


N 


. Serial MRI’s of healthy volunteers are needed to 
better understand the effects of aging in the sup- 
port structures of the pelvis and the association of 
these changes to the development of urinary 
incontinence and/or pelvic organ prolapse. 


Oo 


. Additional studies evaluating patients before and 
after surgical correction and comparing anatomic 
changes of surgery to clinical outcomes are nee- 
ded to better understand the effects of surgical 
intervention in the management of women with 
incontinence and/or pelvic organ prolapse. 


4. Serial MRI in pre and postmenopausal women can 
help evaluate the influence of hormones in the 
pelvic support structures and the intrinsic structu- 
re of the urethra. 


5. Studies of MRI with endoluminal coils might help 
understand the structural relationship between the 
spongy tissue and the fibromuscular envelope of 
the female urethra and evaluate their role in the 
intrinsic function of the urethra. 


IV. LOWER URINARY TRACT 
IMAGING IN POST-PROSTATEC- 
TOMY INCONTINENCE 


Video-urodynamics is at present the gold standard 
for evaluating post-prostatectomy urinary inconti- 
nence [1-4]. The retrograde urethrogram and cystou- 
rethrography (as well as endoscopy) can have a role 
in identifying the presence of anastomotic strictures 
and possibly in defining the pathophysiology of uri- 
nary incontinence [5]. Presti et al, comparing 24 
incontinent patients to 13 continent patients after 


radical prostatectomy, showed that the appearance of 
the bladder outlet on voiding cystourethrography 
was correlated with urodynamic parameters and the 
presence or absence of incontinence [6]. Tubularisa- 
tion above the level of the external sphincter was 
present in continent but absent in incontinent 
patients. The anatomical configuration of the recons- 
tructed bladder outlet can influence, together with 
the integrity of the distal urethral sphincteric mecha- 
nism and the functional detrusor behaviour, the 
degree of urinary continence after radical prostatec- 
tomy. 


Interestingly, the length of membranous urethral 
measured by MRI on coronal plane seems to be asso- 
ciated with the risk of post-prostatectomy inconti- 
nence. A longer membranous urethra appears to be 
related with a more rapid return to continence. Eigh- 
ty-nine per cent of patients with a membranous ure- 
thral of 12 mm or longer were completely continent 
1 year after surgery compared to 77% of those with 
a lower urethral length. The difference between the 
two groups was statistically significant (p=0.02 on 
multivariate analysis) after correction for age and 
surgical technique. In case these data were confirmed 
from other groups MR imaging might provided a 
useful prognostic factor for one of the most scaring 
complications of radical prostate surgery [7]. 


RECOMMENDATIONS 


Radiologic evaluation of the lower urinary tract 
by means of the retrograde urethrogram and 
voiding cystourethrography (or preferably 
video-urodynamics) is recommended in cases 
of persistent postprostatectomy urinary inconti- 
nence. (Level of Evidence 3 — Grade of 
recommendation C) 


SUGGESTED RESEARCH AREAS 


Correlation between the morphologic appearance 
of the bladder outlet, functional parameters and 
clinical status (incontinence or continence) post- 
prostatectomy. 


V. LOWER URINARY TRACT 
IMAGING IN NEUROGENIC 
INCONTINENCE 


Ultrasound and cystourethrography are important 
tests of the lower urinary tract in patients with neu- 
rogenic dysfunction and urinary incontinence. They 
can provide information regarding the anatomy of 
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the bladder and urethra, reflux in the upper urinary 
tract, presence of diverticula, bladder wall thickness, 
presence of stones, and a reasonable assessment of 
residual urine. LUT imaging by ultrasound or cys- 
tourethrography can be performed as a separate test, 
but it is better performed at the time of urodynamic 
study (video-urodynamics) [1]. A recent paper by 
Sakikabara and co-workers suggest that the combi- 
nation of post-voiding residual urine >100 ml, detru- 
sor sphincter dyssinergia, open bladder neck at rest, 
and neurogenic sphincter motor unit potentials are 
highly suggestive of Muliple System Atrophy and 
support the use of videourodynamics whenever such 
a diagnosis is suspected [2]. The use of ice-cooled 
contrast medium (iced cystourethrography) [3] can 
be useful in some suprasacral neurogenic patients in 
order to elicitate detrusor reflex and voiding. Severe 
bladder trabeculation with diverticula and pseudodi- 
verticula, reflux, wide bladder neck and proximal 
urethra, and narrowing at the level of the membra- 
nous urethra can suggest, mainly in children, the pre- 
sence of neurogenic dysfunction of the lower urina- 
ry tract (occult spinal dysraphism, non-neurogenic 
neurogenic bladder) even in the absence of neuroge- 
nic symptoms and signs [4,5]. In these cases imaging 
abnormalities indicate the need for urodynamic eva- 
luation, electrophysiological tests and central ner- 
vous system imaging. 


RECOMMENDATIONS 


. Imaging of the lower urinary tract (preferably 
by cystourethrography) is recommended in the 
evaluation of evident or suspect neurogenic uri- 
nary incontinence. (Level of evidence 3, 
Grade of Recommendation C) 


2. Imaging would be preferably performed simul- 
taneously with urodynamic evaluation (videou- 
rodynamics). However, when videourodyna- 
mics can not be performed, cystourethrography 
should be performed as a separate test (Level 
of evidence 3, Grade of Recommendation C). 


SUGGESTED RESEARCH AREAS 


e Evaluate the clinical benefit on videourodynamics 
versus urodynamics and cystourethrograms per- 
formed separately in different neurological voi- 
ding dysfunction 


° Investigate the correlation among LUT, morpho- 
logy and functional parameters in neurogenic 
patients. 


B3. SPECIAL ISSUES 


I. RESIDUAL URINE EVALUATION 


Residual urine is defined as “the volume of urine left 
in the bladder at the end of micturition (ICS defini- 
tion) [1]. 


The measurement of postvoid residual urine (PVR) 
can be performed by invasive and noninvasive 
means. Invasive means are: in-and-out catheterisa- 
tion and endoscopy. Noninvasive means are transab- 
dominal ultrasonography and radioisotope studies. 


In-and-out catheterization is indicated as the gold 
standard for the measurement of PVR. Nevertheless 
the method is subject to inaccuracies, if the person 
performing the catheterization is not fully instructed 
as to the procedures and techniques to assure com- 
plete emptying (moving the catheter in and out slow- 
ly, twisting it, suctioning with syringe, suprapubic 
pressure), especially in cases of bladder diverticula 
and vesicoureteric reflux [2]. Stoller and Millard [3] 
showed inaccuracies in 30% of 515 male patients 
evaluated by full-time urological nurses with a mean 
difference between the initial and the actual residual 
volume of 76 ml in 30 % of inaccurate assessments. 
After further education of the nurses, inaccurate 
assessments were reduced to 14% with a mean diffe- 
rence of 85 ml. PVR can be measured at the time of 
endoscopy, provided there is a blinded insertion of 
the instrument to avoid irrigation fluid inflow. Both 
invasive means require local anaesthesia and carry 
the risk of urethral damage and urinary infection. 


Before the era of ultrasonography, PVR was measu- 
red non-invasively by the phenolsulfonphthaleine 
excretion test [4] or with isotopes [5]. Ultrasound is 


the least invasive method of determining the PVR. 
There are several methods for its estimation 


based on transverse and longitudinal ultrasound 
bladder imaging. Using either three diameters (leng- 
th, height, width) or the surface area in the transver- 
se image and the length obtained in the longitudinal 
image, various volume formulae for a spherical or a 
ellipsoid body are utilised to estimate the bladder 
volume (Table 3). All five formulae are equally good 
in assessing residual urine (93.6% concordance). 
Currently, no single formula can be indicated as the 
one best volume calculation formula. Several studies 
report a sufficient accuracy in the ultrasound estima- 
tion of PVR [6-12]. False negative results are rare 
with PVR less than 20 ml [13]. Recently portable 
scanners were introduced, with automatic measure- 
ment of bladdder volume. In a prospective compari- 
son [14] of one hundred measurements of PVR by 
portable ultrasound with measurements by catheteri- 
sation, the mean absolute error of the scanner was 52 
ml. For volumes below 200 ml and 100 ml, the error 
was 36 ml and 24 ml respectively. Residual urine is 
usually referred as an absolute value, but it can be 
measured also as a percentage of bladder capacity. 


The intra-individual variability of PVR is high from 
day to day and even within a 24 hour period. This 
was reported in men with BPH by Birch et al [15] 
and by Bruskevitz et al [16]. Griffiths et al [17] exa- 
mined the variability of PVR among 14 geriatric 
patients (mean age 77 years), measured by ultra- 
sound at three different times of day on each of two 
visits separated by 2-4 weeks. Within-patient varia- 
bility was large (SD 128 ml) because of a large sys- 
tematic variation with time of day, with greatest 
volumes in early morning. The inherent random 
variability of the measurement was much smaller 
(SD 44 ml). Several factors can influence PVR varia- 
bility: voiding in unfamiliar surroundings, voiding 


Table 3. Comparison of different formulae to assess PVR by transabdominal ultrasound in 30 men with BPH scanned three 


times [15]. 

Author/reference Method Standard error (%) 95% Confidence limits 
Hakenberg et al 625 x Hx W x (D1+D2)/2 17.5 34.3 

Poston et al 7TxHxWxDl 20.0 39.2 

Hartnell et al 625xHxWxDIl 17.0 33.3 

Rageth and Langer Nomogram based on areas 15.0 29.4 

Orgaz et al 1256xHxr 12.9 25.5 


Reproduced from the Proceedings of the 4'h International Consultation on Benign Prostatic Hyperplasia 


758 


on command with a partially filled or overfilled blad- 
der, the interval between voiding and the estimation 
of residual (it should be as short as possible), the pre- 
sence of vesicoureteric reflux or bladder diverticula. 
Several studies [18-23] reported the questionable 
value of PVR as an important outcome prognostica- 
tor in male patients with benign prostatic enlarge- 
ment and benign prostatic obstruction. The cause of 
PVR is probably mutifactorial, and no consensus 
exists on the relation of PVR, bladder outlet obstruc- 
tion and detrusor contractility. 


Analysis of elderly patients with urinary incontinen- 
ce failed to identify any significant association bet- 
ween PVR and any other clinical or urodynamic 
parameter [24]. Little information is available as to 
the risk factors of PVR in female patients. A retros- 
pective analysis from Fitzgerald and co-workers sug- 
gest a higher incidence of elevated PVR in patients 
with wet OAB than in those with urgency and fre- 
quency without incontinence (10 vs 5%). In patients 
with urge incontinence, the presence of pelvic organ 
prolapse 2stage 2, symptoms of voiding difficulty 
and absence of stress incontinence symptoms predi- 
cited 82% of patients with elevated PVR [25]. A 
recent paper by Sanders and co-workers addressed 
the issue of the real need for measuring flow rates 
and post-void residual urine in women with urinary 
incontinence. Analysis of 408 women suggest a 4% 
incidence of PVR of 200 ml or greater and a 6% rate 
of PVR of 149 ml or greater. The authors calculated 
that only 1.5% of patients (6 of 408) had their mana- 
gement modified because of the results of free uro- 
flowmetry and PVR measurement. In their opinion, 
these data do not justify the inclusion of these tests in 
the “minimal care” programme for assessing prima- 
ry, uncomplicated, urinary incontinence in female 
patients [26] 


CONCLUSION 


The knowledge as to the pathophysiology of PVR in 
male and female patients with urinary incontinence 
is uncomplete, particularly as regards its value as a 
safety parameter and particularly its relation with 
upper tract dilation and with bacteriuria and urinary 
infection. The intra-individual variability of PVR has 
been investigated mainly in male patients with blad- 
der outlet obstruction but little information is avai- 
lable as to its variability in patients with urinary 
incontinence. 


Ultrasound is the least invasive method and is suffi- 
ciently accurate for clinical purposes, yet is the most 
expensive. In-and-out catheterization is invasive and 
can be inaccurate even if carefully performed. 


759 


The general opinion is that PVR measurement forms 
an integral part of the study of urinary incontinence, 
as a safety parameter to exclude a voiding dysfunc- 
tion associated with incontinence. 


RECOMMENDATIONS 


1. Residual urine measurement is recommended 
in the initial assessment of urinary incontinen- 
ce as a safety parameter and in the evaluation 
of treatment outcome (Level of evidence 3- 


Grade of recommendation C) 


. The determination should be performed utili- 
sing realtime sonography or portable scanner or 
inand-out catheterisation (Level of evidence 3- 
Grade of recommendation C). 


. Due to intra-individual variability, in cases 
where significant PVR is detected by the first 
measurement, several measurements should be 
performed (Level of evidence 3- Grade of 
recommendation C) 


. The modality of measurement should be indi- 
cated 


SUGGESTED RESEARCH AREAS 


1 Presence and prevalence of residual urine in 


various incontinent populations. 


Aetiology of PVR in male and female patients 
with urinary incontinence. 


Physiological variability and diurnal variation of 
residual urine 


Validation of the role of PVR measurement in the 
assessment of urinary incontinence 


Determination of the cut-off value of significant 
residual urine 


Residual urine as a prognostic indicator of outco- 
me after treatment of incontinence 


II. OPEN BLADDER NECK AND 
PROXIMAL URETHRA AT REST 


In patients with stress incontinence, but also in 
asymptomatic women [1], funneling of the internal 
urethral meatus may be observed on Valsalva (Fig. 
15) and sometimes even at rest. Funneling is often 
associated with leakage. Other indirect signs of urine 
leakage on B- mode realtime imaging are weak 
grayscale echoes (‘streaming’) and the appearance of 
two linear (‘specular’) echoes defining the lumen of 
a fluid- filled urethra. However, funneling may also 


be observed in urge incontinence and can not be used 
to prove USI. Marked funneling has been shown to 
be associated with poor urethral closure pressures 
[2,3]. 


Reports in the peer reviewed literature suggest that 
the open bladder neck and proximal urethra at rest, 
during the storage phase, can be observed during 
cystography, videourodynamics or bladder ultra- 
sound, both in patients with and without neurologic 
disease and is interpreted as a sign of internal sphinc- 
ter denervation as occurs in 53% of patients with 
Multiple System Atrophy [4]. Distal spinal cord inju- 
ry have been associated with an open smooth sphinc- 
ter area, but whether this is due to sympathetic or 
parasympathetic decentralization or defunctionaliza- 
tion has never been settled [5]. Relative incompeten- 
ce of the smooth sphincter area may also result from 
interruption of the peripheral reflex arc very similar 
to the dysfunction observed in the distal spinal cord 
injury. Twenty-one out of 54 patients with spinal ste- 
nosis were found to have an open bladder neck at rest 
[6]. In a review on 550 patients [7], 29 out of 33 
patients with an open bladder neck had neurologic 
disease. Although the association was more com- 
monly seen in patients with thoracic, lumbar and 
sacral lesions, the difference when compared to cer- 
vical and supraspinal lesions was not significant. 
Damage of sympathetic innervation to the bladder 
was also frequently observed in patients undergoing 
major pelvic surgery, such as, abdominal perineal 
resection of the rectum. Patients with myelodyspla- 
sia had an inordinately high incidence of open blad- 
der neck (10 out of 18 patients. versus 19 out of 290 
having different neurological disorders). Patients 
with sacral agenesis are included in the larger cate- 
gory of myelodysplastic patients and suffer from an 
open bladder neck with an areflexic bladder. Shy- 
Drager syndrome is a Parkinson-like status with per- 
ipheral autonomic dysfunction. Detrusor hyperre- 
flexia is usually found in association with an open 
bladder neck at rest and a denervated external 
sphincter [8]. Peripheral sympathetic injury results in 
an open bladder neck and proximal urethra from a 
compromised alpha-adrenergic innervation to the 
smooth muscle fibres of the bladder neck and proxi- 
mal urethra [9]. Although it can occur as an isolated 
injury it is usually associated with partial detrusor 
denervation and preservation of sphincter EMG acti- 
vity. The loss of bladder neck closure suggests an 
autonomic neural deficit. The site and nature of the 
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requisite deficit is unclear. Most of the authors agree 
on the importance of the sympathetic system in 
maintaining the integrity of the bladder neck [10-13] 
although the possible role of parasympathetic inner- 
vation has been proposed by others [14-15]. 


An open bladder neck at rest in children or in women 
without neurologic disease can represent a different 
disorder, either related to a congenital anomaly or 
secondary to an anatomical pelvic floor defect. Stan- 
ton and Williams [16] described an abnormality in 
girls with both diurnal incontinence and bed-wetting, 
based primarily on micturating cystourethrography, 
in which the bladder neck was wide open at rest. 
Murray et al [17] reported the “wide bladder neck 
anomaly” in 24.5% of the girls (35) and 9.3% of the 
boys (10) out of 251 children (143 girls and 108 
boys) undergoing videourodynamics for the assess- 
ment of non-neuropathic bladder dysfunction (main- 
ly diurnal incontinence). The authors considered the 
anomaly congenital and made the hypothesis that 
wide bladder neck anomaly in girls may provide a 
basis for the development of urodynamic stress 
incontinence in later life. Chapple [18] reported that 
21% per cent of 25 totally asymptomatic women he 
investigated by transvaginal ultrasound had an open 
bladder neck at rest. Versi [19] found a 21% preva- 
lence of open bladder neck at rest in 147 women pre- 
senting to a urodynamic clinic and suggested that the 
finding is of little consequence. 


Open bladder neck is a key point in defining type III 
stress incontinence according to the classificaton of 
Blaivas and Olsson [20]. This classification is based 
on history, imaging, and urodynamics, and distin- 
guishes five diagnostic categories of stress inconti- 
nence. Incontinence type III is diagnosed by the pre- 
sence of an open bladder neck and proximal urethra 
at rest in the absence of any detrusor contraction sug- 
gesting an intrinsic sphincter deficiency. The proxi- 
mal urethra no longer functions as a sphincter. There 
is obvious urinary leakage which may be gravitatio- 
nal in nature or associated with minimal increase in 
intravesical pressure. In pelvic fracture with mem- 
branous urethral distraction defects, when cystogra- 
phy (and/or cystoscopy) reveals an open bladder 
neck before urethroplasty, the probability of post- 
operative urinary incontinence may be significant, 
although the necessity of a simultaneous (or sequen- 
tial) bladder neck reconstruction is controversial [21- 
23]. 


RECOMMENDATIONS 


e When observing an open bladder neck and 
proximal urethra at rest, during the storage 
phase, whatever imaging technique is used, it 
may be worthwhile to evaluate the possibility 
of an underlying autonomic neural deficit. 
(Level of Evidence 3, Grade of Recommen- 
dation C) 


SUGGESTED RESEARCH AREAS 


1. The relation of open bladder neck and proximal 
urethra at rest to the different neurogenic disorder 


. Longitudinal study of wide bladder neck and 
proximal urethra at rest in asymptomatic women 


. Evaluate the prognostic value of the open bladder 
neck and proximal urethra at rest 


Il. FEMALE URETHRAL 
DIVERTICULA 


The first case of female urethral diverticulum was 
reported in 1805 [1]. Since the report from Davis and 
Cian in 1956 [2] using positive-pressure urethrogra- 
phy, the diagnosis has become much more common 
even though, despite increased clinical awareness, 
this pathology continues to be frequently overloo- 
ked. Urinary incontinence is frequently associated 
with a urethral diverticulum. Incontinence may be a 
sequel to urine loss from the diverticulum itself with 
stress manoeuvres, urodynamic stress incontinence 
or urge incontinence [3]. Aldrige et al [4] reported 
urethral diverticula in 1.4% of patients with stress 
urinary incontinence. The presenting symptoms of a 
urethral diverticulum have classically been described 
as the three Ds (Dysuria, postvoid Dribbling, and 
Dyspareunia). Since most patients present with nons- 
pecific lower urinary tract symptoms, and the patho- 
gnomonic presentation (postvoid dribbling, urethral 
pain, tender periurethral mass and expression of pus 
form the urethra) is very uncommon, these patients 
undergo extensive evaluation and treatment before a 
correct diagnosis is established [5,6]. The diagnosis 
of a urethral diverticulum may be achieved by physi- 
cal examination, voiding cystourethrography, positi- 
ve-pressure (double-balloon) urethrography, urethro- 
scopy, endocavitary (transurethral or transvaginal) or 
transperineal ultrasound sonography, urethral pressu- 
re profile or MRI. Positive pressure urethrography is 
usually accomplished using a double balloon cathe- 
ter according to the method described by Davis and 
Cian [7]. 
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Two different models exists: the Davis-TeLinde and 
the Tratner catheter. Positive-pressure urethrography 
(and voiding urethrography) may result in a false 
negative study when the inflammation of the diverti- 
culum neck prevents contrast medium to flow into 
the diverticulum cavity. 


Comparison of voiding cystourethrogram (VCUG) 
versus double-balloon urethrography (DBU) showed 
a 66.7 and 100% sensibility, respectively for the dia- 
gnosis of urethral diverticula. In some patients, 
VCUG only delineated the lower part of the diverti- 
culum [8]. Ultrasound sonography and MRI should 
be theoretically free of such false negative imaging. 
Chancellor et al [9] described the use of intraoperati- 
ve intraluminal echographic evaluation which may 
be of help in dissecting the diverticulum and achie- 
ving complete excision without damaging the blad- 
der neck and urethra. A number of studies have 
shown that MRI is a superior image modality to both 
voiding cystourethrography and positive-pressure 
urethrography and can be considered, if available, 
the imaging of choice when the diagnosis of urethral 
diverticulum is suspected [10-15] (Figure 56 a, b). 
MRI proved to be superior to X-ray studies because 
diverticula can go undiagnosed on voiding cystoure- 
throgram, furthermore size and complexity of the 
diverticulum is better defined on MRI [13]. Endolu- 
minal MRI is considered to be of particular impor- 
tance in the diagnosis of circumferential urethral 
diverticulum, a condition which is relatively rare but 
the prevalence of which may increase with the 
increased use of eMRI. Proper evaluation of diverti- 
culm anatomy is essential in planning reconstructive 
surgery [16]. MRI also proved to be useful in dia- 
gnosing inflammation and tumour of the diverticu- 
lum [17,18]. Endoluminal MRI with either a vaginal 
or rectal coil, may provide even better image quality 
than simple MRI [14]. 


A comparison of MRI versus urethrography and ure- 
throscopy, in a group of 20 women with urethral 
diverticulum, reported a 69 and 77 per cent accuracy 
of the two latter imaging studies versus MRI [10]. 


When surgical findings were compared to MRI, ure- 
thrography and urethroscopy, the diagnostic ability 
of the three methods was 70,55 and 55 per cent, res- 
pectively. Diverticular ostia could not be identified 
by MRI study notwithstanding the use of contrast 
material. Neitlich et al [11] reported in a series of 19 
patients that MRI (using a fast spin echo T2-weigh- 
ted pulse sequence and a dedicated pelvic multicoil) 
had a higher sensitivity for detecting urethral diverti- 
cula and a higher negative predictive rate in compa- 
rison with double balloon urethrography. Blander et 


Figure 56 .(a) MRI: urethral diverticulum (coronal view) 
b : MRI: urethral diverticulum (sagittal view) 


al [13], comparing MRI and VGUG in 27 patients 
with urethral diverticula, found that endoluminal 
(endorectal or endovaginal) MRI was extremely 
accurate in determining the size and extent of ure- 
thral diverticula compared to VCUG; the related 
information can be critical when planning surgical 
approach, dissection and reconstruction. 


In conclusion, review of the peer reviewed literature 
suggests that positive pressure urethrography is still 
a valuable tool to diagnose female urethra diverticu- 
la notwithstanding both ultrasound sonography and 
particularly MRI can represent valuable alternatives 
with a significantly higher diagnostic accuracy. 


In males, both VCUG and ultrasonography can be 
successfully used to diagnose syringocele (cystic 
dilatation of the Cowper’s gland), congenital and 
acquired diverticula [19]. 
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RECOMMENDATIONS 


e In cases of female urinary incontinence if a ure- 
thral diverticulum is suspected, appropriate 
imaging (positive pressure urethrography, voi- 
ding cystourethrography, urethroscopy, ultra- 
sound, MRI) is recommended. (The choice of 
the type of imaging depends on their availabili- 
ty. Data show a higher accuracy of MRI.) 
(Level of Evidence 3 — Grade of Recommen- 
dation C) 


AREAS FOR RESEARCH 


° Properly conducted prospective studies are nee- 
ded to compare the accuracy of ultrasonography 
and MRI in the diagnosis and staging of female 
and male diverticula 


IV. IMAGING OF THE NERVOUS 
SYSTEM (NEURO-IMAGING) IN 
URINARY INCONTINENCE 


1. LUMBOSACRAL SPINE X-RAYS 


Lower urinary tract dysfunction with urinary incon- 
tinence in children can be the expression of an under- 
lying spinal dysraphism. In the majority of cases, 
abnormalities of the gluteo-sacral region and/or legs 
and foot are visible, but there can be cases where the 
abnormalities are minimal or absent. A careful eva- 
luation of the anteroposterior and lateral film of the 
lumbosacral spine can identify vertebral anomalies 
commonly associated with nervous system anoma- 
lies. Sacral agenesis involves the congenital absence 
of part or all of two or more sacral vertebrae. In the 
absence of two or more sacral vertebrae a neurogenic 
bladder is the rule. 


Spina bifida occulta has a variable significance. 
Simple failure to fuse the laminae of the fourth and 
fifth lumbar vertebrae is unlikely to be important, but 
if the spinal canal is noticeably widened, there may 
be cord involvement (diastematomyelia, tethered 
cord syndrome). 


RECOMMENDATIONS 


° In patients with suspected congenital neuroge- 
nic incontinence, with or without abnormalities 
of neurourologic physical examination, lumbo- 
sacral spine anteroposterior and lateral radiolo- 
gical evaluation (or MRI) is indicated. (Level 
Evidence 3, Grade of Recommendation C) 


2. CT, MRI, SPECT AND PET (CNS) 


The peer reviewed literature concerning the role of 
imaging of the central nervous system in patients 
with urinary incontinence can be divided into three 
major parts. Numerous papers refer to rare neurolo- 
gical conditions presenting with different symptoms 
including urinary incontinence in which CT scan, 
MRI, SPECT, and PET imaging were carried out 
identifying the underlying CNS disease. These refe- 
rences have little impact on the daily practise 
although can be helpful in occasional difficult cases. 
A second set of references deal with the management 
of patient cohorts and are mostly retrospective, they 
certainly represent the highest quality of evidence in 
this field although the score low in the Oxford scale. 
Analysis of these paper can be of help in defining 
diagnostic and managing strategies for patients suf- 
fering lower urinary tract symptoms and dysfunction 
of neurogenic origin. A third group of papers refer 
the use of CNS imaging in clinical research of voi- 
ding dysfunction physiology and pathophysiology, 
although these references have no immediate and 
direct effect on our daily practise they are of impor- 
tance to improve our knowledge of the neural control 
of the micturition cycle. 


An Interesting paper from Breysem and co-workers 
suggest the use fetal MRI as an adjunct to ultrasound 
in prenatal diagnosis. In a series of 40 non-consecu- 
tive fetuses, ultrasound posed a suspicion of myelo- 
meningocele, MR imaging provided additional infor- 
mation, such as the demonstration of a spinal com- 
munication (required for the diagnosis), in 2 of 3 
fetuses. The diagnosis of myelomeningocele was 
confirmed after delivery in all 3 newborns [1]. MRI 
is also recommended in children with anorectal anor- 
malities as abnormalities of the spine and of the spi- 
nal cord are diagnosed in 42 to 46% of cases and in 
about 50% of cases the spinal cord is involved. 
Although spinal cord defects are common in patients 
with anorectal abnormalities and lower urinary tract 
dysfunction, there is no specific pattern of spinal 
cord malformation that is associated with any parti- 
cular LUT dysfunction [2]. A recent paper from 
Wraige and Borzyskowski clarified the indications 
for MRI of the spine in children with voiding dys- 
function. In the Authors’ opinion, spinal cord ima- 
ging should be considered in children in whom day- 
time wetting is associated with impaired bladder sen- 
sation or poor bladder emptying even in the absence 
of clinical or radiological suspicion of lumbosacral 
spine abnormalities. Four out of 10 children with 
these symptoms had a spinal cord defect diagnosed 
on MRI [3]. According to Sakakibara and co-wor- 
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kers, careful neurourological assessment and spinal 
MRI are of importance for diagnosing spina bifida 
occulta in young adult patients which may present 
with LUTS in the absence of any obvious neurologi- 
cal disorder [4] 


After a cerebrovascular accident, the urodynamic 
behaviour of the lower urinary tract has been corre- 
lated to CT pictures of the brain [5,6]. The presence 
of significant cerebral lesions has been clearly 
demonstrated by CT, MRI or SPECT in the absence 
of clinical neurologic symptoms and signs in patients 
complaining of urge incontinence [7]. This can be 
particularly significant in elderly patients. Griffiths 
et al [8], studying 48 patients with a median age of 
80 years, reported that the presence of urge inconti- 
nence was strongly associated (P= 0.009) with 
depressed perfusion of the cerebral cortex and mid- 
brain as determined from the SPECT scan. Kitaba et 
al [9] using MRI reported subclinical lesions in the 
brain in 40 out of 43 men more than 60 years old 
who complained of urinary storage symptoms; of 
these 40 patients, 23 (57.5%) had detrusor hyperre- 
flexia. 


MRI imaging of the lumbar spine is now the gold 
standard for evaluating children with spina bifida 
and adults in which an occult form of spina bifida is 
suspected. 


Positron emission tomography (PET) studies provi- 
ded information on specific brain structures involved 
in micturition in humans. In men and women who 
were able to micturate during scanning, an increase 
in regional blood flow was shown in the dorsomedial 
part of the pons close to the fourth ventricle, the pon- 
tine micturition center (PMC). PET studies showed 
also the activation during micturition in men and 
women of the mesencephalic periacqueductal grey 
(PAG) area. This area is known from cat experiments 
to project specifically to PMC and its stimulation eli- 
cits complete micturition; experimental interruption 
of fibers from the PAG to the PMC results in a low 
capacity bladder. PET studies during micturition in 
humans showed also an increased regional blood 
flow in the hypothalamus included the preoptical 
area which in cats can elicit bladder contractions 
[10,11]. These functional CNS imaging studies have 
a great potential to improve our knowledge on ner- 
vous functional anatomy related to vesicourethral 
function and dysfunction. 


CNS imaging is rarely indicated in urinary inconti- 
nence. Spinal and spinal cord imaging is recommen- 
ded in case of children with anorectal malformation 
and whenever spina bifida occulta is suspected. In 


the case of clinical neurological signs and/or symp- 
toms suggestive of central nervous lesions, imaging 
may be indicated along with more specific neuro- 
physiological tests (e.g. signal latency testing, evo- 
ked potential etc.). A better knowledge of the corre- 
lation between morphologic and functional evalua- 
tion of the CNS is foreseeable using present CNS 
functional imaging technology. 


RECOMMENDATIONS 


Neuro-imaging should be considered when a 
nervous system disorder is suspected on the 
basis of clinical and/or neurophysiological test 
findings. (Level of Evidence 3 — Grade of 
Recommendation C) 


SUGGESTED RESEARCH AREAS 


° Correlation of CNS functional morphology to 
pathophysiology of urinary incontinence. 


V. ENDOSCOPY OF THE LOWER 
URINARY TRACT 


Since the introduction of the cystoscope in the early 
nineteenth century, endoscopy has played a growing 
and critical role in the evaluation of lower urinary 
tract disorders and dysfunctions. Many investigators 
have proposed the routine use of urethrocystoscopy 
in the evaluation of urinary incontinence. These 
recommendations have been rarely based on eviden- 
ce. There are five specific areas pertaining to urinary 
incontinence in which cystourethroscopy has been 
advocated: 


1) Observation of the female urethral sphincteric unit to 
assess its ability to close and coapt. Urethrocystosco- 
py has been advocated in the static state to assess for 
intrinsic sphincter deficiency (ISD) as well as in the 
dynamic state, when the patient is straining, to eva- 
luate hypermobility and urethral closure while the 
patient is straining. It has been reported that sluggish 
closure of the bladder neck during periods of a rise in 
intra-abdominal pressure is associated with anatomi- 
cal stress urinary incontinence. Intrinsic sphincter 
deficiency has classically been described as a fibrotic 
or pipe-stem urethra. It has been suggested that endo- 
scopy can even help to differentiate between the 
hypermobile urethra and the intrinsically damaged 
urethra. 


2) Assessment of the bladder, to rule out concomi- 
tant bladder conditions which may cause of detru- 
sor overactivity and urinary incontinence or may 
simply require contestual treatment. 


764 


3) Search of extraurethral causes of urinary incontinence, 
such as vesico-vaginal fistula and ectopic ureter. 


4) Intraoperative cystourethroscopy during correc- 
tion of urodynamic stress incontinence to assess 
for bladder damage and ureteral patency. 


5) Evaluation of the membranous and prostatic ure- 
thra in male patients with post-prostatectomy 
stress incontinence to evaluate possible iatrogenic 
damage of the external sphincter region. 


6) Assessment of bladder outlet in males with urge 
incontinence considered to be secondary to bladder 
outlet obstruction to appraise prostate morphology. 


1. EVALUATION OF THE FEMALE BLADDER 
OUTLET 


Robertson described the procedure of dynamic ure- 
throscopy to evaluate the bladder neck [1]. In this 
procedure a gas urethroscope is used to observe the 
urethra, bladder neck, and portions of the bladder. 
During visualisation manometric recording can be 
performed. Robertson described the appearance of 
true stress incontinence as a sluggish closure of the 
bladder neck and the appearance of the overactivity 
bladder as a bladder neck that closes and then opens 
like the shutter of a camera. This procedure was 
reported to be extremely useful in patients with uri- 
nary incontinence as the bladder neck can then be 
observed at rest, with straining, and Valsalva 
manoeuvres. Unfortunately, in Robertson’s original 
description of this procedure, it was never compared 
to other standard methods of measuring outlet resis- 
tance. Others who advocate the technique of Robert- 
son reported that only 43% of patients with stress 
incontinence actually had loss of bladder neck sup- 
port on urethroscopy [2]. Scotti, et al performed a 
retrospective review of 204 patients who underwent 
dynamic urethroscopy for the evaluation of urodyna- 
mic stress urinary incontinence [3]. Of the 204 
patients, 99 had urodynamic stress urinary inconti- 
nence confirmed by urodynamic testing. Urethrosco- 
py was found to be an imprecise predictor of urody- 
namic stress urinary incontinence with a 62% sensi- 
tivity, a 74.6% positive predictive value and a speci- 
ficity of 79.1%. Moreover, there were many equivo- 
cal studies. The authors concluded that urodynamic 
evaluation rather than urethroscopy was a more 
accurate predictor of urodynamic stress incontinen- 
ce. Sand, and associates compared supine urethro- 
scopic cystometry (dynamic urethroscopy) to the 
gold standard of multichannel urethrocystometry [4]. 
They found a sensitivity of only 24.6% and a positi- 
ve predictive value of only 65.2% in predicting 
detrusor overactivity. 


Horbach and Ostergard tried to predict urethral 
sphincter insufficiency in women with stress urinary 
incontinence using urethroscopy [5]. They retrospec- 
tively reviewed the records of 263 women who had a 
diagnosis of urodynamic stress urinary incontinence. 
They defined ISD as a maximal urethra closure pres- 
sure of 20 cm H,O or less with the patient upright 
with a symptomatically full bladder. They then divi- 
ded patients into two groups, those with ISD and 
those with maximal urethral closure pressures of 
more than 20 cm H,O. Based on this classification, 
132 women, or 50.2%, had evidence of ISD. Howe- 
ver, when urethral function was assessed by endo- 
scopy, only six of 132 patients with ISD were found 
to have an open or partially open proximal urethra 
and urethrovesical junction at rest during urethrocys- 
toscopy. Clinically, these patients had very low ure- 
thral pressures and reported difficulty with conti- 
nuous leakage of urine. Endoscopy appeared to have 
little predictive value for ISD as defined by urethral 
pressure profilometry. Govier et al compared cysto- 
scopic appearance of the female urethral sphincteric 
mechanism to the videourodynamic studies in 100 
consecutive women with complex types of urinary 
incontinence [6]. Sphincteric dysfunction was classi- 
fied as minimal, moderate, and severe based on the 
radiographic appearance of the bladder neck with 
straining. Urethrocystoscopy underestimated the 
degree of sphincter deficiency 74% of the time in 
patients with moderate sphincteric dysfunction and 
44% of the time in patients with severe sphincteric 
dysfunction. The authors conclude that cystoscopy is 
inadequate to judge the functional integrity of the 
bladder outlet. Furthermore, cystoscopy alone will 
underestimate intrinsic sphincter deficiency in a 
large number of patients. 


2. EVALUATION OF THE BLADDER 


Is cystoscopy necessary to rule out concomitant 
bladder pathology in patients with urinary inconti- 
nence? Langmade and Oliver reported on 253 
patients who were operated on for stress urinary 
incontinence [7]. They used a simple evaluation that 
consisted of history, stress tests, and urinalysis alone. 
They did, however, recommend cystoscopic evalua- 
tion if the patient also complained of symptoms of 
urgency. Although this dogmatic approach was 
recommended, it was never clearly stated if it made 
a difference in the treatment or outcome in these 
patients. Fischer-Rasmussen, et al performed exten- 
sive evaluation of women with urinary incontinence 
[8]. This included cystoscopy in 190 patients. They 
found cystoscopy to be abnormal in only 12 patients, 
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8 who had stress incontinence and 4 who had other 
types of incontinence. Abnormal findings were tra- 
beculated bladder mucosa in five patients, benign 
bladder papillomas in four, and metaplasia of the tri- 
gonal mucosa in two. None of these was considered 
to be a significant finding. The authors concluded 
that cystoscopic examination did not contribute to 
the classification of incontinence in any case. Cardo- 
zo and Stanton evaluated 200 patients with stress 
incontinence and detrusor overactivity [9]. Cystosco- 
py revealed no abnormalities amongst the 100 
patients with urodynamic stress urinary incontinen- 
ce. Fourteen of the 100 patients with detrusor ove- 
ractivity had cystoscopic abnormalities, eg trabecu- 
lation (11), injected mucosa (1), sacculation (1), a 
bladder capacity of less than 100 cc (1). However, in 
none of these patients was the treatment affected by 
the results of cystoscopy. In support of these fin- 
dings, Mundy has stated that there is no direct dia- 
gnostic value of endoscopy in a patient with an ove- 
ractivity bladder. It may sometimes be helpful to 
look for and exclude a cause of hypersensitivity 
when this is in the differential diagnosis [10]. Duldu- 
lao and colleagues found this necessary only in 
patients with hematuria [11]. They performed urina- 
lysis, urine cytology, and cystoscopy on 128 women 
who presented with urge incontinence and/or irritati- 
ve voiding symptoms. Of these, 68 patients had urge 
incontinence, 35 of whom also had microscopic hae- 
maturia. One patient with urge incontinence and hae- 
maturia was found to have a transitional cell carci- 
noma of the bladder. None of the patients with urge 
incontinence (or irritative symptoms only) and no 
haematuria was found to have significant cystosco- 
pic findings. This would support the routine use of 
cystoscopy for patients with urge incontinence only 
if haematuria is present. 


3. EXTRA-URETHRAL URINARY INCONTINENCE 


Endoscopy can be an invaluable tool in the diagnosis 
and treatment of extraurethral incontinence due to 
vesico-vaginal fistula and ectopic ureter. With res- 
pect to vesico-vaginal fistula, cystoscopy can preci- 
sely localize the fistula site in the bladder and help 
plan surgical correction. Occasionally, a small fistu- 
la that is not seen on physical examination or by 
radiographic studies, can only be diagnosed by cys- 
toscopy. Incontinence due to ectopic ureter in the 
female is usually diagnosed by radiographic studies. 
However, the exact location of the ureteral orifice in 
the urethra or vagina can be identified by cystoure- 
throscopy and/or vaginoscopy. This can be extreme- 
ly helpful in the planning of corrective surgery. 


4. INTRAOPERATIVE LOWER URINARY TRACT 
EVALUATION 


Several authors have studied the value of routine 
cystoscopy during operative procedures for inconti- 
nence and prolapse. The approach may be transure- 
thral [12] or transvesical [13]. The American Colle- 
ge of OB/GYN has published a Bulletin on Operati- 
ve Lower Urinary Tract Injuries [14] in which is sta- 
ted “at the conclusion of the procedure, when hemo- 
stasis has been ensured, both ureters and the bladder 
should be inspected to confirm their integrity.” Har- 
ris and co-workers [12] reported 9 unsuspected ure- 
teral or bladder injuries during urogynecological sur- 
gery, which included 6 ureteral ligations, with four of 
these occurring after Burch cystourethropexy. Burch 
sutures were also found in the bladder as well as fas- 
cial lata from a sling procedure. 


5. EVALUATION OF THE MALE BLADDER OUTLET 


Urge incontinence is one of the lower urinary tract 
symptoms associated with benign prostatic hyperpla- 
sia, bladder outlet obstruction, and aging in the male 
population. Based on the available evidence and 
world literature, The World Health Organization 
Fourth International Consultation on BPH made the 
following recommendation: “Diagnostic endoscopy 
of the lower urinary tract is an optional test in the 
standard patient with LUTS (lower urinary tract 
symptoms) because: 1) the outcomes of intervention 
are unknown, 2) the benefits do not outweigh the 
harms of the invasive study, 3) the patients’ prefe- 
rences are expected to be divided However, endo- 
scopy is recommended as a guideline at the time of 
surgical treatment to rule out other pathology and to 
assess the shape and size of the prostate, which may 
have an impact on the treatment modality chosen” 
[15]. Several contemporary series have described the 
value of urodynamics in the diagnosis of post-pros- 
tatectomy urinary incontinence [16-20]. However, 
only one describes the routine use of urethrocysto- 
scopy. In that series 67% of patents had urethral 
fibrosis confirmed by endoscopy [17]. However, 
how this finding effected treatment was not discus- 
sed. In the study by Leach and Yun treatment of 
incontinence was based solely on urodynamic fin- 
dings and was successful in 87% of patients [21]. 
Anastomotic strictures may be suspected based on 
uroflow and urodynamic (pressureflow) studies and 
can be confirmed by voiding cystourethrogram or 
videourodynamics as well as by endoscopy. Howe- 
ver, if intervention for the stricture is deemed neces- 
sary, endoscopy would be a more critical part of the 
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evaluation. Furthermore if surgical treatment of 
incontinence, such as, an artificial urinary sphincter, 
is planned it would seem to make good clinical sense 
to evaluate the urethro-vesical anastomosis with 
endoscopy prior to surgery. 


RECOMMENDATIONS 


Routine urethro-cystoscopy is NOT indicated 
in primary female urinary incontinence, when 
other pathologies are not suspected (Level of 
Evidence 3, Grade of Recommendation C) 


Endoscopy can be considered (Level of 


Evidence 3, Grade of Recommendation C): 

a) in urge incontinence to rule out other patho- 
logies, especially in case of microscopic 
haematuria (e.g., bladder tumor, interstitial 
cystitis, etc) 

b) in the evaluation of recurrent or iatrogenic 
cases when surgery is indicated and planned 


Endoscopy is indicated in the evaluation of 
vesico vaginal fistula and extra-urethral urinary 
incontinence (Level of Evidence 3, Grade of 
Recommendation C). 


Endoscopy is indicated intraoperatively in 
incontinence surgery to evaluate for ureteral or 
vesical injury (Level of Evidence 3, Grade of 
Recommendation C). 


SUGGESTED RESEARCH AREAS 


To relate endoscopic features to diagnosis and 
outcome of urinary incontinence (mainly urge 
incontinence) 


C. IMAGING IN FAECAL 
INCONTINENCE 


Faecal incontinence occurs when the sphincter fails 
to counteract any rise of intra-rectal pressure. A good 
estimate of external sphincter function is given by 
digital examination of the anal canal while the 
patient “squeezes” but clinical examination of the 
perineum [1] does not exclude sphincter damage. 
Digital examination is considered to be much less 
accurate than imaging [2]. Endosonography has 
revealed a relatively high incidence of occult sphinc- 
ter damage following vaginal delivery [3] that may 
result in overt faecal incontinence at menopause. 
External sphincter atrophy can be observed on high- 


ly detailed images of the striated sphincter as obtai- 
ned by magnetic resonance imaging (MRI) with 
endocoil [4,5]. Studies of rectal evacuation, which 
are performed mainly with fluoroscopy, give only a 
rough indication of faecal incontinence and are used 
mainly to investigate difficult defaecation and rectal 
prolapse. 


I. INDICATIONS 


The role of imaging is largely to place patients into 
defined management groups, so the emphasis may 
change as new treatments for faecal incontinence 
evolve. Endosonography took over from EMG stu- 
dies as the gold standard to select patients with 
sphincter disruption for surgical repair, and this 
remains the main indication for imaging. A more 
complex question is when to investigate for external 
sphincter atrophy. Endocoil MRI may be indicated 
prior to sphincter repair if there is any doubt as to the 
quality of the external sphincter. Dynamic studies of 
rectal evacuation are indicated if incontinence is 
complicated by rectal prolapse. 


Il. IMAGING MODALITIES 


Radiological evaluation of patients with faecal 
incontinence includes morphological evaluation of 
the anal canal with either ultrasonography or MRI 
and dynamic assessment of the anal canal with fluo- 
roscopy and standard X-ray imaging 


1. ENDOANAL ULTRASOUND (EAUS) 


Several systems are available, but the most com- 
monly used is manufactured by B&K Medical (San- 
doften 9, 2820 Gentofte, Denmark), who have 
recently developed an integrated 3D system. US 
probes designed for transvaginal examination with 
endfire linear arrays may be used in women to image 
the sphincters from the perineum [6]. Women should 
be examined prone with an endoanal system to mini- 
mise anatomical distortion [7]. 


Standard axial imaging of the anal canal is perfor- 
med using a 1OMHz mechanical rotating crystal that 
gives a 360° image of the typical 4 layer pattern of 
the sphincters (Figure 57). 


The subepithelial layer is moderately reflective. 


The internal sphincter is the most obvious landmark 
and is a well defined low reflective ring. The internal 
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Figure 57 . Axial endosonography in the mid canal in a nor- 
mal 38yr old female. Subepith = subepithial layer; IAS= 
internal anal sphincter; LL = longitudinal layer; EAS = 
external anal sphincter. The outer border of the external 
sphincter is defined by an interface reflection at the 
fat/muscle boundary (arrow). 


Figure 58. 3D view of the anal canal in the mid coronal 
plane with some image manipulation to highlight the inter- 
nal sphincter (IAS) and the longitudinal muscle of the rec- 
tum (LMR) joining the puboanalis (PA) to form the combi- 
ned longitudinal layer muscle (LLM). 


sphincter varies in thickness with age, being <lmm 
in neonate, 1-2mm in young adults, 2-3 in middle 
age and >3mm in the elderly [8]. 


The longitudinal layer is a complex structure with a 
large fibroelastic [9] and muscle component, the lat- 
ter is formed from the puboanalis as well as the lon- 
gitudinal muscle of the rectum (Figure 58). 


The external sphincter is better defined in men than 
women, where it tends to be similar in reflectivity to 


Figure 59. Mid coronal MR image with an endocoil. The 
endocoil causes the central black void from absent signal. 
The smooth muscle of the internal sphincter (IAS) is of 
moderate signal intensity, and higher than the striated 
muscle of the puborectalis (PR) and external sphincter 
(EAS). Note how well the striated muscle is demarcated by 
the high signal from the fat in the ischioanal fossae. 


the longitudinal layer; it is then distinguished only by 
interface reflections between muscle/fat planes on 
either sides (Figure 59). In women the external 
sphincter is shorter anteriorly than posteriorly, this 
should not be misinterpreted as a tear. 


The transverse perineii muscles fuse anterior with 
the sphincter in women, whereas in men they remain 
separate [10 ]. 

With experience the US imaging can be performed in 
about 5 minutes and provides an ideal method for a 
rapid assessment of sphincter integrity and thickness. 


2. ENDOCOIL MRI 


Dedicated endoanal coils are not widely available, 
but could be used with any magnet. The coil is inser- 
ted with the patient in the left lateral decubitus, after 
the patient is turned supine the coil is maintained in 
position with sandbags. The total examination time 
is about 20 minutes. A sequence takes up to 5 
minutes and the patient must remain still as any 
movement degrades the image quality. 


The study is performed acquiring T2 weighted 
sequences in axial, coronal and sagittal planes. The 
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smooth muscle of the internal sphincter is higher in 
intensity than the striated muscle of the external 
sphincter. Fat is much brighter than any muscle pat- 
tern, and this is the key to the outstanding advantage 
of the MRI. The clarity with which the quality of the 
external sphincter can be assessed (Figure 53) is of 
value in determining surgical outcome of sphincter 
repair [11]. 


3. EVACUATION PROCTOGRAPHY 


The rectum is opacified with 120 mls of a barium 
paste and the small bowel with a dilute barium sus- 
pension given orally about 30 minutes before. The 
patient is seated sideways within the fluoroscopic 
unit on a commode containing an equivalent of 4mm 
of copper to prevent screen flare out. Evacuation of 
the barium paste is recorded either on video or on cut 
film at 1 frame/sec using a low dose protocol [12]. At 
rest the anorectal junction projects at the level of the 
ischial tuberosities and the anal canal is closed. In 
normal subjects, evacuation is rapid (<30sec) and the 
rectum below the main fold should be emptied com- 
pletely. During evacuation the anorectal angle 
widens as the anorectal junction descends and the 
anal canal opens. At the end of evacuation, pelvic 
floor tone returns and the puborectalis pulls the ano- 
rectal junction upwards and forwards back to the res- 
ting position. Slow evacuation (less than 66% eva- 
cuated in 30 seconds) with poor opening of the anal 
canal is typical of anismus [13] (Figure 60). Recto- 
coeles are measured from the anterior margin of the 
anal canal to the anterior aspect of the rectocoele 
(Figure 61a), they are common and usually asymp- 
tomatic. Failure to empty the rectocoele at the end of 
evacuation (Figure 61b) may be associated with a 
feeling of incomplete evacuation and the need to 
press on the posterior vaginal wall to achieve com- 
plete evacuation [14]. Intra-anal intussusception 
creates a thick double fold of rectum, which impacts 
into the anal canal on straining at the end of rectal 
evacuation (Figure 62). Rectal prolapse represents 
an extension of this process, with passage of the 
intussusception through the anal canal and inversion 
of the rectum depending on its redundancy (Figure 
63a-c). 

Dynamic examinations of rectal emptying may also 
be performed with MRI [15-17], the examination is 
usually more difficult from a technical standpoint 
and it is not worthwhile unless a global view of pel- 
vic floor prolapse is required. A more simple proce- 
dure involves only views during rest and stress, and 
is useful to show bladder and uterovaginal prolapse 
as well as pelvic floor descent [18-20] (Figure 
64a,b). 


Figure 60. Evacuation proctography in a young woman 
with anismus. There is poor opening of the anal canal and 
very little of the contrast has been evacuated from the rec- 
tum after 30secs 


Figure 61 :Evacuation proctogram in a female patient who 
had to press digital on the perineum to achieve complete 
evacuation. (a) just at the start of evacuation there is a large 
anterior rectocoele. The depth of the rectocoele is measured 
between the two arrows. (b) The distal rectum has emptied, 
but in spite of repeated straining the rectocoele would only 
empty after digital manipulation. These features are consis- 
tent with significant barium trapping in the rectocoele. 


Figure 62. Evacuation proctogram at the end of rectal emp- 
tying where there has been inversion of the distal rectal wall 
into the anal canal. The intussusception creates a thick 
layer being a double layer of wall (arrows). 
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Figure 63. Evacuation proctogram showing the development of rectal prolapse. Intussusception starts at the end of rectal 
emptying (a) and rapidly passes through the anal canal (b) to form the external prolapse (c). 
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Figure 64. (a) Sagittal views from a dynamic MRI exami- 
nation. The dotted line indicates the position of the pubo- 
coccygeal line. At rest (a) there is some descent as the ano- 
rectal junction (ARJ) is more than 1 cm below this. During 
pelvic stress (b) there is marked pelvic floor descent, with 
descent of the cervix (Cx) and bladder base (Bl). 


HI. SPHINCTER DISORDERS 


The internal sphincter may show thickness abnorma- 
lities relative to aging. A sphincter less than 2mm 
thick in a patient more than 50 years of age is indi- 
cative of internal sphincter degeneration [21] (Figu- 
re 65) and it is associated with passive faecal incon- 
tinence. The sphincter should be intact but may show 
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some variation in thickness. Measurements are taken 
in the mid canal, where the external sphincter forms 
an intact ring, at either 3 or 9 o’clock. 


The termination of the internal sphincter may be rag- 
ged over the distal 2-3mm, but any disruption cra- 
nially is considered abnormal. Obstetric trauma to 
the internal sphincter usually parallels that of the 
external sphincter in extent, but should always be in 
the anterior half, any defect between 3 and 9 is consi- 
dered due to some other cause. Sphincterotomy may 
be more extensive than realised, particularly in 
women [22], and 3D studies are especially helpful to 
assess the longitudinal extent of the defect. Dilata- 
tion procedures are hazardous and may fragment 
(Figure 66) the internal sphincter completely [23]. 


Striated muscle ruptures when stretched beyond the 
limits of its elasticity, and this results in a haemato- 
ma healing with granulation tissue and eventual 
fibrosis. Most tears are seen only in the chronic state 
with scar formation and present as a uniform area of 
low reflectivity distorting and obliterating the nor- 
mal anatomy (Figure 67). A lack of symmetry and 
the anterior part of the external sphincter not joining 
together at 12 o’clock as the probe is moved slowly 
down the canal are key factors to the diagnosis [24]. 
Other perineal structures, such as the puboanalis and 
transverse perineii muscles are frequently torn, dis- 
tinguishing tears of these muscles from external 
sphincter trauma requires experience, and 3D multi- 
planar imaging can be helpful. The distinction is 
important as tears of the puboanalis or transverse 
perineii muscles are not associated with a significant 
fall in squeeze pressure. Only traumatic damage to 
the external sphincter results in a significant change 
in sphincter function. Although the external sphinc- 
ter is easier to see on MRI, granulation tissue and 
fibrosis are not markedly different in signal from 
normal muscle, so that the severity of tears may not 
be evaluated as good as with endosonography unless 
there is complete muscle separation with fat replace- 
ment (Figure 68). 


Pelvic floor descent at rest is a good indicator of 
generalised pelvic floor weakness, an anal canal 
open at rest (Figure 69) suggests sphincter weakness 
[12]. Rectal prolapse may be associated with faecal 
incontinence as the continued prolapse damages the 
internal sphincter, which may appear fragmented on 
endonosonography. Rectocoele does not affect rectal 
emptying [14], though trapping of contrast in a rec- 
tocoele may be associated with a feeling of incom- 
plete evacuation and the need to digitate to empty the 
rectocoele. 


Figure 65. Endosonography with an axial image in the mid 


Figure 66. Endosonography in the mid canal showing gross 
canal of an elderly patient, aged 73yrs with passive faecal internal sphincter irregularity, typical of the “fragmented” 
incontinence. The internal sphincter measures only 1.1mm appearance from trauma after an anal stretch procedure 
(markers) indicative of internal sphincter degeneration. 


Figure 67. Tears of internal and external sphincters Figure 68. Axial MRI with endocoil image with tears of the 
(arrows) between 10 and 1 o’clock following a traumatic 


external and internal sphincters between 9 and 1 o’clock 
vaginal delivery. 


following vaginal delivery. 
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Figure 69. Evacuation proctogram at rest with the anal 
canal open and spillage of contrast indicating gross sphinc- 
ter weakness. 


IV. CONCLUSIONS 


A leading issue is the significance of occult sphinc- 
ter tears (diagnosed on endosonography but not 
apparent clinically) following vaginal delivery. A 
meta-analysis of 717 vaginal deliveries [25] revealed 
a 26.9% incidence of anal sphincter tears in primipa- 
rous, with 8.5% new tears in multiparous women. 
Overall 29.7% of women with tears were symptoma- 
tic, compared to only 3.4% without tears. The proba- 
bility of faecal incontinence due to a tear was 76.8- 
82.8%. As with all meta-analyses the quality of the 
data must be questioned and the problem here is that 
many tears of the puboanalis and transverse perineii 
are probably being classified as external sphincter 
tears. In one study, the overall incidence of tears may 
be 29%, the external sphincter was involved in only 
11% (CI 4-24%) [24] and it is only recently that the 
anatomy of these structures has been defined. Ques- 
tionnaires will reveal only about 60% of occult tears 
[26], so that endosonography with a clear understan- 
ding of the anatomy is essential to assess the true 
incidence of external sphincter disruption. Tears are 
more frequent after forceps compared to vacuum 
assisted deliveries [27,28]. An occult injury at the 
first delivery is associated with a higher risk of 
incontinence after the 2nd [29]. One study has sug- 
gested that the baby’s head circumference is more 
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frequently associated with faecal incontinence than 
an occult tear [30], and a narrow sub pubic arch 
angle has been found to be an independent factor 
[31]. There are many factors involved in rendering a 
patient incontinent. However, whilst it is true that not 
all occult sphincter tears result in incontinence, this 
is the single most important predictive factor. 


In young adults good correlation has been found bet- 
ween measurements of layers thicknesses on endoso- 
nography and endocoil MRI with an Ri of 0.96 for 
the external sphincter [10]. Claims for superiority of 
one or other for the detection of sphincter tears [5.32] 
probably depend as much on individual experience 
with the modality although endonosography is consi- 
dered the gold standard. 


Atrophy is a more difficult problem. Loss of defini- 
tion of the outer border of the external sphincter on 
endosonography has a positive predictive value of 
71% [33], and thinning of the internal sphincter a 
ppv of 75%, compared to ppv of 89% for the visual 
assessment of external sphincter atrophy on endocoil 
MRI [34]. A visual scale for the MR assessment of 
atrophy, with either increased fat replacement in 
intermediate atrophy with loss of muscle of muscle 
bulk in advanced atrophy has been shown to correla- 
te with mean fibre density [10]. Sex and age related 
changes have been investigated using MRI, and a 
maximum thickness of less than 2mm considered 
abnormal for the external sphincter [35]. 


V. RECOMMENDATIONS 


° The cheapness and speed of investigation makes 
endosonography the ideal screening procedure to 
assess sphincter [Level of Evidence 3, Grade of 
Recommendation C]. 


° Loss of sphincter bulk predicts outcome after 
sphincter repair, and pre-operative assessment in 
patients with possible atrophy is the main indica- 
tion for MRI [Level of Evidence 3, Grade of 
Recommendation C]. 


° Fluoroscopic studies have little role in faecal 
incontinence, unless there is an underlying rectal 
abnormality such as prolapse [Level of Evidence 
3, Grade of Recommendation C] 


° Dynamic MRI studies have the added value of 
demonstrating prolapse in the rest of the pelvis, 
but apart from the lack of ionising radiation, 
unless this is important there is no real advantage 
for studying rectal function [Level of Evidence 3, 
Grade of Recommendation C]. 


VI. SUGGESTED RESEARCH AREAS 


Although perineal anatomy has been clarified, the 
diagnosis of minor external sphincter tears remains 
difficult and requires further clarification. This may 
effect the reported incidence of occult tears, and 
could lead to a change in how their significance is 
viewed. 


For example it may be that many of the asymptoma- 
tic “occult tears” are really just tears of the puboana- 
lis or transverse perineii and that a much higher pro- 
portion of the genuine sphincter tears are symptoma- 
tic. 


Sphincter tears are repaired surgically, although ini- 
tial benefits may not be maintained in the long term 
[36]. There remains controversy as to the optimum 
method of repair, with no difference between 
approximation or overlapping techniques reported 
[37]. 


Endosonography is useful to show just how effective 
the repair has been, and imaging should be helpful in 
resolving such issues. 


The concentration on tears has to some extent over- 
looked the larger problem of external sphincter atro- 
phy. Specialised MRI is required to investigate this, 
and should be an expanding field. 


Sphincter tears are a surgically remedial lesion, 
although initial benefits may not be maintained in the 
long term [36]. There remains controversy as to the 
optimum method of repair, with no difference bet- 
ween approximation or overlapping techniques 
reported [37]. 


Endosonography is useful to show just how effective 
the repair has been, and imaging should be helpful in 
resolving such issues. 


The concentration on tears has to some extent over- 
looked the larger problem of external sphincter atro- 
phy. Specialised MRI is required to investigate this, 
and should be an expanding field. 


D. PAD TESTING 


The pad test is a diagnostic method to detect and 
quantify urine loss based on weight gain of absorbent 
pads during a test period under standardized condi- 
tions. 
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The use of a perineal electronic nappy using electri- 
cal conductivity to estimate the amount of urine lea- 
kage was first proposed by James et al. [1,2]. Accu- 
racy of this technique was, however, questioned by 
others [3,4,5,6,7] and the technique was improved 
[8]. A more simple approach was introduced by 
Walsh & Mills [9] and Sutherst et al. [10] estimating 
leakage by perineal pads weight gain. These tests 
were not standardised until Bates et al. [11] descri- 
bed a “structured” one hour pad test which was 
endorsed by the International Continence Society in 
1988 [12]. This test, however, was shown to have 
poor interdepartmental correlation [13] and to be 
highly dependent on bladder volume [14]. In an 
attempt to make pad tests more reliable 24 hour and 
48 hour pad tests were developed. A more precise 
estimation of urine loss was shown, but they were 
more cumbersome. The Pyridium pad test was also 
proposed for diagnosing urinary incontinence [15]. 
Janez et al 1993 tried to compare distal urethral elec- 
tric conductance (DUEC) with the pad test (not well 
defined) and found both tests equal [16]. 


A pad test allows the detection and quantitation of 
urine loss, but it is not diagnostic of the cause of the 
incontinence. Several different standards were deve- 
loped. Tests can be divided in four groups according 
to the length of the test: <lh, 1h, 24h and 48 h. 
(Table 4) 


I. OFFICE-BASED PAD TESTING 


Pad tests up to 2 hours have been developed to be 
performed in outpatient clinics or hospital wards 
under supervised conditions. Bladder volume is pre- 
define to reduce variability and a structured set of 
exercise is usually implemented to elicit the occur- 
rence of urine loss. 


1. SHORT PAD-TEST 
a) Quantification: 


These tests are based on a fixed bladder volume and 
a standard set of activities to facililate the occurren- 
ce of urine loss, if any, over a short period of time. 
Jakobsen et al. [19] found that the 40 minute test 
with a bladder volume of 75% maximum cystometric 
capacity and similar activities as a 1-hour ward test 
produced consistently larger amounts of urine loss 
than a standard 1-hour ward test. The difference was 
attributed to significantly larger bladder volumes 
during performance of physical activity in a 40 
minute pad test. 


Table 4. types of pad test 


Author Time Bladder load Exercise 

Hahn & Fall [17] 20 min 50% of MCC* stair climbing, 100 steps, coughing (10x), 
running (1 min), wash hands (1 min) 
jumping (1 min) 

ICS lh Drink 500 ml (15 min) walking & stair climbing (30 min), standing up 

before test 10x, coughing (10x), running (1 min), 

bending (5x), wash hands (1 min) 

Jorgensen et al [18] 24h Everyday activities 

Jakobsen et al. [19] 48h Everyday activities 


*Maximum Cystometric Capacity 


Kinn & Larsson [20] reported no correlation between 
a Short 10 minute test with fixed bladder volume and 
the degree of incontinence as judged from the symp- 
toms. 


Hahn & Fall [17] in a 20 minute test with half cysto- 
metric capacity showed no false negative results in 
50 women with stress urinary incontinence although 
there was a discrepancy in 12% of patients between 
the perception incontinence severity and pad test 
results. 


These data suggest that short pad tests are more pro- 
vocative than activities of daily living. 


b) Reproducibility: 


The correlation factor (Pitman’s nonparametric per- 
mutation test) between two separate 20 minute tests 
was 0.94 (p<0.001) [17]. Kinn et al [21] and Kinn & 
Larsson [20] showed that the 10 minute test with a 
fixed pre-test bladder volume of 75% of maximal 
capacity was moderately reproducible (r=0.74). 
Using a 1 minute pad test, a standardised bladder 
volume of 300ml and standardised physical activity 
mean differences of leakage was 8.5 ml and coeffi- 
cient of repeatability was 33.6 ml [22]. 


2. ONE-HOUR TEST 


The use of a one-hour pad test has been investigated 
thoroughly for validity, reproducibility and sensitivi- 
ty to change. 


a) Quantification: 


Jakobsen et al. [19] reported that a one hour test 
detected less leakage (3 g) compared to a 40 minute 
(7 g) and a 48 hour pad test (37 g). In the elderly a 
one-hour ward test did not demonstrate incontinence 
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in 66% of those complaining of incontinence compa- 
red to 90% with a 24 hour home test [23]. A one hour 
pad test was found to reflect everyday incontinence 
in only 48% of the patients in comparison to 81% in 
a 48 hour test and 77% in a 40 minute test. Jorgensen 
et al. [18] noted that 90% completed the test and 69% 
had test results which correlated with daily leakage. 
Mayne & Hilton [8] carried out a 1-hour pad test 
(n=33 patients with SUD) at a specific bladder volu- 
me (250 ml). Low correlation was attributed to small 
bladder volume (102 ml) during the test. Lose et al. 
[24] found a poor to moderate correlation of the 
modified one-hour test (200-300 ml in the bladder) 
with a history of stress urinary incontinence (n=31). 
Mouritsen et al. [25] (n=50) showed that a 1-hour 
ward pad test did not detect grade I stress inconti- 
nence in 46%, grade II in 27% and grade III in 66%. 
Thind & Gerstenberg [26] compared a 1-hour ward 
pad test to a 24-hour home pad test and found that a 
1-hour pad test had a 36% false-negative rate as 
compared to a 24-hour home pad test. Martan et al. 
[27] found in 85 patients with incontinence that a 
modified 1-hour test at 75% of bladder capacity was 
positive in 44%. 


b) Reproducibility: 


Klarskov & Hald [28] demonstrated in 3 consecutive 
1-hour pad tests, a correlation coefficient of 0.75 and 
0.97 depending on the activity regime. The test, 
however, was quite demanding and a lot of patients 
did not complete the full testing. Christensen et al. 
[13] compared a one-hour pad test in two different 
urological and one Obstetrics & Gynecological 
departments (20 women). The test results in two uro- 
logical departments did not differ with an average 
pad gain of 24g and 21g (p>0.1). However, pad test 


results between the departments of urology and 
gynaecology differed significantly, with average pad 
weight gain 9g and 24g respectively (p<0.05). 


Kralj [29] showed the repetitiveness of a standard 
one-hour test to be 79%. Repetitiveness of the 2/3 
bladder volume test was 84.2% and the full bladder 
test was 89.4% (n=418) 


Lose et al. [30] showed a significant variation bet- 
ween |-hour ward test and retest in 18 patients (cor- 
relation coefficient 0.68). In 50% of patients the lea- 
kage volume was variable due to differing bladder 
volume. When the results of the 1-hour pad test were 
corrected for urine volume, the correlation coeffi- 
cient value increased to 0.96. Simons et al [31] found 
the reproducibility of the standard 1 hour pad test to 
be poor. 


° Validity 


Walsh & Mills [9] in the elderly and Holm-Bentzen 
et al [32] in patients with an AMS artificial sphincter 
showed that the one hour pad test did not correlate 
with subjective patient satisfaction but this may due 
to other lower urinary tract symptoms. 


c) Bladder volume 


Jorgensen et al [33] showed test-retest correlation 
was improved when the bladder volume was taken 
into account and the correlation value (r) raised from 
0.68 to 0.93. Fantl et al [34] using a one hour test 
with the bladder filled to capacity had a test-retest 
correlation of 0.97 which was improved if the fluid 
loss was expressed as a percentage of bladder volu- 
me. Kralj [29] showed that a one-hour test at 2/3 of 
a bladder capacity had a correlation value (r) of 0.73 
to symptoms of stress urinary incontinence and of 
0.63 to symptoms of urge incontinence. Using a one- 
hour test at full bladder capacity, correlation values 
(r) of 0.63 for stress incontinence and 0.73 for urge 
incontinence were obtained. Lose et al. [35] (1988) 
used a l-hour pad test with standardised bladder 
volume of 50% of maximal cystometric capacity 
(MCC) showed in 25 women a test retest correlation 
of 0.97 but the intertest variation was up to 24g. 
Jakobsen et al. [36] compared a 1-hour pad test with 
a bladder filled to 50% and 75% of maximal cysto- 
metric capacity and found that the final bladder volu- 
me was equal in both groups showing the importan- 
ce of diuresis even with equal starting bladder capa- 
cities. The amount of leakage in both groups was the 
same. Simons et al [31] found the volume in the 
bladder after a standard 1 hour pad test varies by -44 
to +66g in a test-retest situation. 
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The fluid volume in the bladder appears to be critical 
in making the pad test reproducible and increasing 
the sensitivity of the test for detecting leakage. 


Aslan et al [37] compared a | hour pad test loss with 
the symptom impact index (SII) and the symptom 
severity index (SSI). Only the SSI showed a rela- 
tionship between the severity of the score and the 
pad test loss. The 1 hour pad test has also been used 
in assessing the validity of the Incontinence Impact 
Questionnaire and the Urogenital Distress Inventory 
unfortunately both had poor correlations with the pad 
test [38]. This is to be expected as the questionnaires 
assess other urinary symptoms than just leakage. 


d) Diagnosis 


Fluid loss was significantly greater in patients with 
detrusor overactivity in comparison to urodynamic 
stress incontinence [34,39]. The reverse finding was 
reported by Matharu et al [40]. There is high variabi- 
lity in patients with detrusor overactivity making the 
test impractical as a diagnostic tool. 


e) Sensitivity to change 


The 1 hour pad test has been shown to be useful in 
detecting significant improvements after pelvic floor 
exercises for men suffering urinary incontinence 
after radical prostatectomy [41]. Ward et al [42] 
found the standard 1 hour pad test to show signifi- 
cant reductions in loss after tension free vaginal tape 
procedures from 18g (IQR 6-37) and Burch colpo- 
suspension from 16g (IQR 6-38) both decreasing to 
Og (IQR 0). The 1 hour pad test has also been tested 
for the reduction in loss after conservative and surgi- 
cal therapy [43]. The changes were significant but 
there was moderate correlation (r = 0.53) with the 
changes in the St George Urinary Incontinence 
Score. 


3. 2-HOUR PAD TEST 


A test period of 60-120 minutes after a 1 litre fluid 
load was proposed as the optimal duration for the 
pad test because of a consistently high bladder volu- 
me [44]. Han et al [45] showed, however, that a 1- 
hour pad test is more practical. In children a 2-hour 
ward pad test yielded 70% positive results for incon- 
tinence [46]. Kralj [29] showed a 2-hour pad test 
repetitiveness of 64.2%. Richmond et al. [47] com- 
pared two exercise regimes with a 2-hour pad test 
and showed no significant differences in regard to 
which order the exercises were performed. Walters et 
al. [48] performed a 2-hour pad test with standard 
exercise in 40 women with SUI showing 78% positi- 


ve tests (>lg pad gain) after 1 hour and 98% after the 
second hour. Overall, the two-hours pad test was 
found to be superior to the one-hour one. There was 
no correlation between pad test results and the seve- 
rity of a symptoms score. 


IL. HOME BASED PAD TESTING 


These tests were developed to diagnose and measure 
urine loss in a situation as close as possible to stan- 
dard daily life of the patient. The longer observation 
period usually requires a less structured procedure. 


1. 12-HOUR PAD TEST 
a) Quantification: 


Hellstrom et al. [46] demonstrated in 30 children 
with incontinence a positive 12-hour home pad test 
in 68%. When a standard fluid load (13 ml/kg) was 
instituted in 20 children, the frequency of the positi- 
ve test increased to 80%. 


2. 24-HOUR PAD TEST 
a) Quantification: 


Lose et al. [24] found a 90% correlation of a 24-hour 
pad test with history of stress incontinence in 31 
women. This was better than the results of a 1-hour 
test. Thirteen of 31 patients were found to be conti- 
nent after a 1-hour ward test in comparison to only 3 
with a 24-hour home pad test. Mouritsen et al. [25] 
showed that the 24-h home test is well tolerated and 
is as good at detecting incontinence as a 48-h test. 
Griffiths et al. [23] found only a 10% false negative 
rate of a 24-hour pad test in an elderly population. 
Using non-parametric coefficient of correlation, they 
found a significant difference between the 1-hour 
test and the 24 hour test. Jorgensen et al. [47] found 
that a 24h home test performed during daily activi- 
ties is more sensitive that a 1-hour ward test with 
standardised bladder volume of 200-300 ml. High 
fluid intake did not change the results of a 24-h home 
test, but a low fluid intake reduced a positive test by 
56% [50]. Ryhammer et al. [51] showed that 24-h 
test is superior to subjective self-reported assessment 
of urinary incontinence. Klevmark et al. [52] used 
“combined test” of a 24h pad test and a frequency- 
volume chart and suggested several advantages of 
this combination: diuresis can be monitored and 
controlled better, and calculation of the percentage of 
urine loss with respect to a 24 hour diuresis and dia- 
gnosis of urge incontinence can be better defined. 
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b) Reproducibility: 


Jorgensen et al. (1985) showed a significantly positi- 
ve correlation (r=0.82), p<0.001) between the results 
of two 24-hour home tests. Lose et al [24] showed, 
however, poor correlation in a test-retest study with 
a variation of more than 100%. Groutz et al. [53] 
using Lin’s concordance correlation coefficient 
(CCC) found 24-h test very reliable instrument. 
Increasing test duration to 48 and 72 hours slightly 
improved reliability but decreased patient complian- 
ce. 


The values for the pad test increase in asymptomatic 
men and women was reported by Karantanis et al 
[54] with the median value 0.3g (IQR 0.2 — 0.6; 95th 
centile 1.3g). It is surprising that the loss is so low 
and the same for men and women. 


c) Diagnosis 


Matharu et al [40] found women with urodynamic 
stress incontinence leaked more than women with 
detrusor overactivity but the amounts were not dia- 
gnostic for the individual abnormalities. Pad test loss 
is unaffected by the degree of hypermobility howe- 
ver there is an increased loss associated with urethral 
sphincter incompetence diagnosed by a vesical leak 
point pressure less than 60 cmH20 [54]. 


d) Validity 


Karantanis et al [56] found the 24-hour pad test was 
poorly correlated in women with urodynamic stress 
incontinence with incontinence episodes on a 3 day 
urinary diary (Kendall’s corr coeff b = 0.4) and the 
ICIQ-SF (r = 0.4). Singh et al [57] reported that 
fewer (52%) women after surgery were willing to 
complete a 24 hour pad test at follow up. 


3. 48-HOUR PAD TEST 
a) Quantification: 


Jakobsen et al. 19] showed that 48-hour pad test 
reflects everyday incontinence in 81% of patients. 
Kralj [29] demonstrated 96% (0.92 specificity) 
agreement with history of incontinence but commen- 
ted that it was done entirely by the patient without 
objective control. No statistical analysis data was 
given. Ekelund et al. [58] found patients own wei- 
ghing correlate well to control weighing at the clinic 
in 48-h pad test (r=0.99) (Tables 5-6). 


Nygaard and Zmolek [62] in 14 continent women 
showed a mean pad weight, attributed to sweat for all 
exercises sessions of 3.19 + 3.16 g (the Kendall coef- 
ficient of concordance of the test-retest reliability 


Table 5. Test-retest correlation 


Author Test Correlation coefficient Symptoms 
Klarskov&Hald 1984 [28] 1-h 0.96 SUI&UUI 
Mundt-Petterssen et al 1984 [57] 1-h Fairly good SUI,UUI & MIX 
Jorgensen et al. 1985 [49] 1-h 0.27 SUI & MIX 
Lose et al 1986 [30] 1-h 0.68 SUI & MIX 
Fantl et al. 1987 [34] 1-h (vol) 0.97 SUI 

Fantl et al. 1987 [34] 1-h (vol) 0.84 SUI & UUI 
Kinn et al. 1985 [21] 10-m (vol) 0.74 SUI 

Lose et al. 1988 [32] 45-m (vol) 0.97 SUI & MIX 
Victor et al. 1987 [60] 24-h 0.66 SUI 

Lose et al. 1989 [24] 24-h 0.82 LUTS 
Mouritsen et al. 1989 [25] 24-h 0.87 MIX 

Versi et al. (1996) [61] 24-h 0. LUTS 

Groutz et al. (2000) [53] 24-h 0.89 LUTS 

Victor et al. 1987 [60] 48-h 0.9 SUI 

Versi et al. (1996) [61] 48-h 0.94 LUTS 

Groutz et al. (2000) [53] 48-h 0.95 LUTS 

Table 6. Pad-weight gain (g) in normal women 

Author Time No Mean (g) Range (g) SD SEM Note 
Hahn & Fall 1991 [17] 20 min 10 0.0 

Nygaard&Zmolek, 1995 [62] 39.5 min 14 3.19 0.1-12.4 3.16 Exercise 
Versi&Cardozo 1986 [63] lh 90 0.39 0-1.15 0.04 

Sutherst et al. 1981 [10] 1h 50 0.26 0-2.1 0.36 

Walsh & Mills, 1981 [9] 2h 6 1.2 0.1-4.0 1.35 Daily activity 
Lose et al. 1989 [20] 24h 46 40 0-10 

Jorgensen et al., 1987 [18] 24h 23 40 0-10 

Mouritsen et al 1989 [25] 24h 25 2.6 0-7 

Karantanis et al 2003 [38] 24h 120 0.3 0-1.3 

Versi et al 1996 [61] 48h 15 713 4.32 
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was 0.96) but there was a lot of variation between 
patients. Pyridium staining was not helpful in increa- 
sing specificity. Similar results with Piridium was 
reported by Wall et al. [15] in a 1-hour ward test. In 
his study (n=18) the Pyridium test was 100% positi- 
ve in patients with SUI but had false positive results 
in normal women (52%). 


Mean pad weight loss due to evaporation or leakage 
[9] was calculated to be 1.003 g, and ranged from - 
6.5 to +3.85 g (SD 1.85 g). Lose et al. [24] showed 
no evidence of evaporation over 7 days if the pad 
was stored in a plastic bag. Versi et al. [61] showed 
pads wetted with saline showed no difference in 
weight after 1 week and less than 10% weight loss 
after 8 weeks. Twelve pads were weighed by the 
patient and a healthcare worker with a coefficient of 
variance =1.55% with a mean deviation of 49%. 


II. COMMENTS 


A couple of important methodological issues have 
been raised concerning the use of pad testing. Khan 
& Chien [64] eloquently pointed out that test-retest 
comparison should include methods of blinding and 
use of an appropriate index of degree of agreement 
which is the intra-class correlation coefficient. In 
most of the literature this was not implemented. Kro- 
mann-Andersen et al. [65] argued that with conside- 
rable inter- and intra-individual variation of urine 
loss, the correlation of test/retest results may be ove- 
restimated and suggested different trials for small, 
modest and large leakage in large numbers of the 
patient. This trial has not been carried out. 


IV. ROLE OF THE INVESTIGATION 


The test has been standardised by ICS [12] for quan- 
tification of urine loss and suggested uses for assess- 
ment and comparison of treatment results for diffe- 
rent urinary incontinence types in different centres. 
Also, the AUA report on Surgical Management of 
Female Stress Urinary Incontinence includes a pad 
test (pretreatment evaluation) as a standard of effi- 
ciency for clinical trials [66]. The Urodynamic 
Society included a pad test in a Standards of Effica- 
cy for Evaluation of Treatment Outcomes in Urinary 
Incontinence [67]. No suggestion was made in the 
last two reports of which test to use. 
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V. SUMMARY 


The 1-hour pad test is not very accurate unless a 
fixed bladder volume is applied 


Set exercises during the test improve test-retest 
reliability 

The sequence of exercises has little effect on test 
results 

A pad weight gain >1 g suggests a positive 1h test 
A 24 hour test correlates well with symptoms of 
incontinence 

A 24-hour test has good reproducibility but poorer 
compliance 

A pad weight gain >1.3g = positive 24 h test 

A test lasting longer than 24 h has little advantage 


A pad test cannot distinguish between urodynamic 
stress incontinence and detrusor overactivity 


VI. RECOMMENDATIONS 


The pad test is an optional investigative tool in 
routine evaluation of urinary incontinence (Level 
of Evidence 3, Grade of Recommendation C) 


Pad test is a useful outcome measure in clinical 
trials and research studies. (Level of Evidence 3, 
Grade of Recommendation C) 


The following standards are suggested: 


20 min-1 h ward test with fixed bladder volume 
(pad weight gain >= 1g = positive test) (Level of 
Evidence 3, Grade of Recommendation C) 
24 h home pad test during daily activity (pad 
weight gain >= 1.3g/24h = positive test) (Level of 
Evidence 3, Grade of Recommendation C) 


VII. SUGGESTED RESEARCH 
AREAS 


Proper validation analysis using the coefficient of 
variability 

Evaluation of the ability to detect all the spectrum 
of urinary incontinence (from mild to severe) 
Sensitivity to change in time of incontinence sta- 
tus for 24 hour pad tests 

Validity of pad tests with other measures of incon- 


tinence such as urinary diaries and system ques- 
tionnaires 


E. OTHER INVESTIGATIONS 


I. URINALYSIS IN THE EVALUA- 
TION OF THE INCONTINENT 
PATIENT 


“Urinalysis is a fundamental test that should be per- 
formed in all urological patients”. Although in many 
instances a simple dipstick urinalysis provides the 
necessary information, a complete urinalysis inclu- 
ding both chemical and microscopic analysis [1]. In 
patients with urinary incontinence, urinalysis is not a 
diagnostic test, but it is rather used to screen for hae- 
maturia, glucosuria, pyuria and bacteriuria. Even in 
the absence of controlled studies, there is general 
expert consensus that the benefits of urinalysis clear- 
ly outweigh the costs involved, although the use of 
urinalysis should always be associated with prognos- 
tic significance [2]. A positive urinalysis will prompt 
infection treatment and/or the use of additional tests 
such as endoscopy and urinary tract imaging. In the 
evaluation of urinary incontinence in the female, uri- 
nalysis is recommended since 60% of women with 
stable bladder will develop detrusor overactivity at 
the time of urinary tract infection (UTI). Pyuria was 
found to be common among incontinent but otherwi- 
se asymptomatic, female patients. Pyuria was not 
necessarily associated with UTI, the significance of 
sterile pyuria in the elderly population is still unclear 
[3]. A Norwegian survey of general practitioners’ 
management of female urinary incontinence sugges- 
ted that urinalysis is the most frequently performed 
test (73%) and is far more frequent than gynaecolo- 
gical examination (54%) [4]. Another survey sugges- 
ted that urinalysis is one of the three-part assessment 
of UI together with patient history and physical exa- 
mination [5]. The same apply, according to Stricker, 
for patient selection for collagen implant [6]. A 
minority of the reviewed papers suggested that urine 
culture should be carried out together with urinalysis 
[7, 8]. Urinalysis is also considered of importance in 
the evaluation of nursing home residents who are 
incontinent [9], in peri- and postmenopausal women 
[10], in older women reporting urinary incontinence 
[11]. Belmin J, et al, suggested than significant urine 
samples can even be obtained from disposable dia- 
pers in elderly incontinent women [12, 13]. It is 
recommended that geriatric incontinent patients 
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undergo history, physical examination, tests of lower 
urinary tract function and urinalysis. The latter test is 
proposed to rule out the presence of UTI [14]. The 
clinical relevance of asymptomatic bacteriuria in the 
elderly is controversial. Although DuBeau and 
Resnick suggest the use of urinalysis in the diagnos- 
tic algorithm to identify asymptomatic bacteriuria in 
incontinent residents of nursing homes [15], others 
consider that the condition does not deserve any 
treatment [16]. 


1. RECOMMENDATION 


It is considered standard to perform a urinalysis 
either by using a dipstick test or examining the 
spun sediment. (Level of Evidence 3, Grade 
of Recommendation C) 


If a dipstick test is used, it is recommended 
chosing of a “multiproperty” strip that includes 
fields for haematuria, proteinuria, glucose and 
ketones, leukocytes esterase (indicating the 
presence of leukocytes in the urine) and nitrite 
tests (suggesting bacteriuria). (Level of Evi- 
dence 3, Grade of Recommendation C) 


2. SUGGESTED RESEARCH AREAS 


Determine the role of urinalysis as a screening test in 
various incontinent populations. 


Determine the prognostic significance of urinalysis 
in urinary incontinence 


II. BLOOD TESTS 


The prevalence of renal damage or of biochemical 
abnormalities in the general population of patients 
with urinary incontinence is very low, but there are 
subgroups of patients where the prevalence can be 
higher (e.g., neurogenic incontinence, overflow 
incontinence). The routine use of a battery of com- 
mon chemical and/or haematological tests in patients 
with urinary incontinence appears to be a prudent 
tule of good clinical practice in the following situa- 
tions: 


a) chronic retention with incontinence 
b) neurogenic LUT dysfunction 
c) when surgery is contemplated 


d) when there is a clinical suspicion. 


Special tests such as ADH and measurement of atrial 
natriuretic polypeptide have proven useful in resear- 
ch of enuresis in childhood and nocturia in the elder- 
ly [1,2]. Changes in the circadian rhythm of these, 
and probably also other hormones regulating the 
renal excretion of water, will in the future contribute 
to a better understanding of pathophysiology. Syn- 
thetic ADH analogues have already come into clini- 
cal use for the treatment of nocturnal enuresis. 
However, the clinical value of these specific tests 
remains to be established. 


Sex hormones exert physiological effects on the 
female urinary tract, with estrogens having an addi- 
tional influence on the structures of the pelvic floor 
[3]. High affinity estrogen receptors have been iden- 
tified in the bladder, trigone, urethra and pubococci- 
geus muscle of women. Oestrogen pretreatment 
enhances the contractile response of animal detrusor 
muscle to alpha-adrenoceptor agonists, cholinomi- 
metics and prostaglandins, as well as enhances the 
contractile response to alpha-agonists in the urethra. 
The dependence on oestrogens of the tissues of the 
lower urinary tract contributes to increased urinary 
problems in postmenopausal women. Usually oestro- 
gen deficiency is clinically evaluated on the basis of 
the presence of atrophic urethritis and vaginitis. 
Estrogen status can be ascertained via plasma estra- 
diol and estrone levels, as well as from parabasal and 
superficial cell counts from both the urethra and the 
vagina [4,5]. Recently, Ayshek et al developed a 
method of determining the ability of plasma to inhi- 
bit purified elastase activity and showed that the 
plasma from 30 women with stress urinary inconti- 
nence had a reduced capacity to inhibit the activity of 
purified elastase compared to 30 age-matched 
control women. The loss of inhibition of elastase 
activity might result in increased elastin degradation 
in connective tissues supporting the bladder and the 
urethra and contribute to the development of stress 
incontinence. 


1. RECOMMENDATION 


° Standard chemical tests for renal function are 
recommended in patients with urinary inconti- 
nence and a high probability of renal damage 
[Level of Evidence 3, Grade of Recommen- 
dation C] 


2. SUGGESTED RESEARCH AREAS 


Search for plasma markers of defective pelvic floor 
connective tissue 


III. TISSUE ANALYSIS 


Microscopic, morphometric, histochemical and 
ultrastructural analysis of specimens from the lower 
urinary tract, pelvic organs and floor is an exciting 
research area which applied mainly in female urinary 
incontinence with or without genital prolapse. A 
defect in connective tissue has been considered to 
play a role in the pathophysiology of female stress 
urinary incontinence, possibly associated with defec- 
tive support due to concomitant genital prolapse. 


Brincat et al [1-3] intensively studied skin collagen 
in relation to menopause, concluding that skin colla- 
gen is influenced by sex hormones status and 
declines after menopause. Skin collagen content 
from skin biopsy specimens was found to be signifi- 
cantly greater (48%, p<0.01) in a group of post- 
menopausal women (29) treated with sex hormone 
implants, compared to an untreated group of women 
(26) who were matched for age. Versi et al [4] 
hypothesized skin collagen as a model of urethral 
collagen and concluded that collagen may be the 
pivot through which oestrogens have their beneficial 
effect on sphincteric function. The positive effect of 
oestradiol treatment on vaginal collagen metabolism 
was confirmed by Jackson et al. in 2002 [5]. Norton 
et al [6] showed that collagen synthesis is altered in 
recurrent inguinal haernia and in recurrent genital 
prolapse. They reported also that joint hypermobili- 
ty, a clinical marker for abnormal collagen, was 
prevalent in women with genital prolapse but not in 
women with stress incontinence. They were not able 
to show differences in collagen synthesis in women 
with stress incontinence as later on reported by other 
authors [7]. Evaluation of collagen content in women 
with pelvic organ prolapse with or without urinary 
stress incontinence by Wong et al. revealed a signif- 
icant reduction in total collagen content versus con- 
trols [8]. 


Different Authors investigated the quality of colla- 
gen in pelvic tissue in women with stress urinary 
incontinence and/or pelvic organ prolapse. Keane et 
al [9] compared the collagen content, the type L:III 
collagen ratio and the collagen cross-link content in 
specimens obtained from periurethral vaginal biop- 
sies in 36 premenopausal nulliparous women with 
urodynamically proven genuine stress incontinence, 
with 25 continent controls. Similar results were pub- 
lished more recently by Geopel et al. [10]. Synthesis 
of collage II type was found to be reduced in the 


pubocervical fascia of patients with SUI [11] while 
reduced synthesis of collagen type VII in the arcus 
tendineous fascia pelvis was reported by Piotr and 
co-workers [12]. Decreases in the collagen content 
of cardinal ligaments was described in patients with 
uterine prolapse [13]. On the contrary, type I expres- 
sion was found to be independent from the presence 
of pelvic prolapse or menopausal status [14] 


Modification of collagen pattern was reported in 
patients with urinary stress incontinence by FitzGer- 
ald and co-workers [15]. The nulliparous women 
with genuine stress incontinence had significantly 
less collagen in their tissues (P <0.0001) compared 
with the continent controls. There was also a 
decreased ratio of type I to type II collagen (P= 
0.0008) and a decrease of the collagen cross-link 
content. The concept at the basis of this research line 
is that there is an active and dynamic ongoing pro- 
cess of turnover and remodelling of the pelvic con- 
nective tissue which can explain acquired or congen- 
ital, general or sectorial disorders. 


Quantitative mRNA expression of matrix metallo- 
proteinases MMP-1, MMP-2, MMP-9 and their 
inhibitors were measured in vaginal wall tissues 
from 7 women with SUI/severe pelvic prolapse and 
compared with 15 continent controls. Increase in 
MMP-1 mRNA expression and decrease in the 
inhibitor TIMP-1 mRNA expression suggest an 
increased collagen breakdown as a pathologic aetiol- 
ogy of incontinence [16]. An higher collagenolytic 
activity, restricted to uncrosslinked collagen, as mea- 
sured by urinary levels of helical peptide ?1 (I) 620- 
633, was found in women with SUI compared to 
controls [17] 


The biomechanical properties of anterior vaginal 
wall tissue were studied in prolapsed specimens of 8 
premenopausal and 10 postmenopausal women 
using a new method for testing visco-elastic proper- 
ties of connective tissues. A slightly higher elastic 
modulus was noted in post-menopausal vaginal tis- 
sue, suggesting an age-related phenomenon [18]. 
Decreased innervation in female stress incontinence 
is another point of interest. Gilpin, Gosling et al [19] 
compared histological and histochemical analysis of 
biopsy samples of pubococcygeus muscle obtained 
from asymptomatic women and from women with 
stress urinary incontinence. In incontinent women 
there was a significant increase in the number of 
muscle fibres and changes in the diameter of type I 
(slow-twitch) and type II (fast twitch) fibres showing 
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pathological damage, attributable to partial denerva- 
tion of the pelvic floor. The presence of striated mus- 
cle tissue in biopsies from pubococcygeal muscle has 
been considered of prognostic importance for the 
outcome of patients with genuine stress incontinence 
undergoing anteroposterior vaginal repair. The 
absence of striated muscle tissue in 19 patients was 
associated with poor clinical and urodynamic out- 
come in comparison with 11 patients with the pres- 
ence of striated muscle tissue in the specimen. Helt 
et al [20] found no evidence of denervation or rein- 
nervation in levator ani muscle biopsies from incon- 
tinent and/or prolapse patients compared to asymp- 
tomatic women. Falconer et al [21] studied 
transvaginal biopsies near the external meatus from 
11 stress incontinent women of fertile age and from 
10 comparable controls, processed for indirect 
immunochemistry using protein b gene product 9.5 
(PGP 9.5) as a general neuronal marker. Nerve fibre 
profiles/mm of projected epithelial area were signif- 
icantly lower in the incontinent group, suggesting 
decreased innervation. Elbadawi et al [22] in an 
extensive study program showed distinctive ultra- 
structural features of muscles, nerves and intersti- 
tium of the detrusor in various urodynamic condi- 
tions (detrusor overactivity, impaired contractility, 
outflow obstruction, aging bladder). These findings 
need to be reproduced by different groups. 


Analysis of the relation between collagen content in 
pubocervical fascia and outcome of incontinence 
surgery failed to show a significant relation after 5 
years of follow-up [23]. 


In conclusion, tissue analysis in urinary incontinence 
is an interesting and promising research line. There is 
a need for further studies on pelvic floor components 
(connective and muscular tissue) and on detrusor. 


1. RECOMMENDATION 


Tissue analysis is not recommended in the manage- 
ment of urinary incontinence and its use is currently 
limited to research programmes. (Level of evidence 
C, Grade of Recommendation C) 


2. SUGGESTED RESEARCH AREAS 


. role of vaginal tissue biopsy in establishing the col- 
lagen status of connective tissue to guide delivery 
mode and type of surgical repair 

-mechanism by which collagen metabolism is 
altered 

. biomechanical properties of new allograft or syn- 


thetic materials and of human vaginal wall 

T assessment of in-,vivo properties of allograft and 
synthetic materials used for incontinence surgery 
using animal models 


F. CONCLUSIONS 


Imaging, as other diagnostic techniques suffers a 
number of limitations in clinical research because of 
the intrinsic difficulties of evaluating accuracy and 
validity of it. After sensitivity, specificity, positive 
and negative predictive values have been defined the 
clinical benefit of the test needs to be assessed (i.e.: 
the consequences of the obtained diagnosis on 
patient management and outcome). Furthermore, 
research in the field of imaging is mostly non-indus- 
try sponsored and this makes more complex to orga- 
nise and fund properly conducted trials. 


Having said this, we have to acknowledge that only 
a few of the imaging techniques and other investiga- 
tions we considered have been properly evaluated in 
the literature with respect to reproducibility, specifi- 
city, sensitivity and predictive value in connection 
with the diagnosis and the management of urinary 
incontinence. Although it would be unfair to negate 
that progress has been made since the last consulta- 
tion was held and a large number of good new papers 
were available as a knowledge base for this new 
chapter. 


The use of imaging and other investigations, dealt 
with in this chapter, remains mostly based on expert 
opinion, common sense, availability and local exper- 
tise, rather than on evidence based clinical research. 
The diagnostic tests we considered can be subdivi- 
ded into safety tests, tests with specific indications 
and investigational tests. 


Safety tests. They are indicated in all patients com- 
plaining of urinary incontinence as they are intended 
to protect patients’ health. They include urinalysis 
and measurement of post-voiding residual urine. 
While a consensus is easily achieved for urinalysis, 
the clinical benefit and cost-effectiveness role of 
PVR measurement in primary evaluation of urinary 
incontinence needs to be confirmed in prospective 
studies. 


Tests with specific and selected indications. Upper 
urinary tract imaging (as well as renal function 
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assessment) may be indicated in cases of neurogenic 
urinary incontinence with risk of renal damage, chro- 
nic retention with incontinence, incontinence asso- 
ciated with severe genitourinary prolapse and suspi- 
cion of extraurethral incontinence. No other imaging 
techniques is recommended in the primary evalua- 
tion of uncomplicated urinary incontinence and/or 
pelvic organ prolapse. Cystourethrography has been 
well studied in terms of intra- and inter-observer 
variability, it is not recommended for the diagnosis 
or classification of urinary incontinence while it is a 
reasonable option in the preoperative evaluation of 
complicated and/or recurrent cases. Video urodyna- 
mics, remain the gold standard in the evaluation of 
neurogenic and post-prostatectomy incontinence 
although the clinical benefit of it remains unclear. In 
female urinary incontinence videourodynamcis is 
not recommended. MRI remains the gold standard 
for the diagnosis of urethral diverticula and ultraso- 
nography stands as a good alternative option. Lum- 
bosacral spine X-rays have specific indications in 
children with suspect neurologic incontinence 
without gluteo-sacral stigmata. Imaging of the CNS 
should be considered when a neurologic disorder is 
suspected on the basis of clinical, imaging and neu- 
rophysiological findings. Urethrocystoscopy is indi- 
cated in cases of incontinence with microscopic hae- 
maturia, in the evaluation of recurrent or iatrogenic 
cases, in the evaluation of vesico-vaginal fistula and 
extra-urethral urinary incontinence. 


Endoanal ultrasound and endocoil MRI are the gold 
standard for the evaluation of anal sphincter disor- 
ders, dynamic X-ray imaging remain the standard for 
evaluating rectal prolapse. 


Investigational tests. Pelvic floor ultrasound is 
widely used as an adjunct to physical examination in 
patients with urinary incontinence and/or pelvic 
organ prolaspes. Although the technique is rapidly 
evolving and much progress has been made in clini- 
cal research in this field, ultrasonography remains 
optional as evidence of its clinical benefit is still 
weak. 


MRI of the pelvic floor is rapidly gaining field in the 
evaluation of enteroceles and in the morphological 
analysis of pelvic floor muscles although the eviden- 
ce of its clinical benefit is still unclear. Both ultraso- 
nography and MRI are the most rapidly evolving 
techniques and hold promises for potential future cli- 
nical applications. Functional neuroimaging conti- 
nues to provide new insight on functional anatomy of 
CNS related to vesicourethral function and dysfunc- 
tion. Many of these tests promise improvemements 


in our knowledge of pathophysiology of urinary 
incontinence and possibly better management. 


The content of the draft inevitably reflects the com- 
position of the Committee which is made of six cli- 
nicians and one radiologist with a particular interest 
in a specific area of imaging. The chapter certainly 
reveals the enthusiasm the authors poured in clinical 
research in this area but it is undoubtedly balanced 
by a collegial discussion of all recommendations and 
careful the analysis of the level of evidence accor- 
ding to the Oxford guidelines We believe this is the 
best possible guarantee of an independent and trust- 
ful opinion. We hope that this chapter will stimulate 
clinical research in this field and will inspire those 
involved in the management of urinary or faecal 
incontinence and pelvic organ prolapse. 
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A Brief History of Urinary Incontinence 
and its Treatment 


DIRK SCHULTHEISS (GERMANY) 


I. INTRODUCTION 


Ancient reports on urinary incontinence are rather 
rare and mainly address cases of extraurethral incon- 
tinence (e.g. due to a fistula acquired during child- 
birth) or overflow incontinence (e.g. in males with 
urinary retention or after spinal cord injury). In later 
centuries several authors dealt with the problem of 
postoperative incontinence after perineal lithotomy. 
Defined surgical techniques for the cure of urinary 
incontinence were not introduced before the 19th 
century. First this was limited to fistula repair but at 
the end of the 19th century new procedures for stress 
incontinence were introduced and became standard 
clinical procedures. Other modern techniques, like 
artificial sphincters or electrostimulation, were alter- 
natives developed in urology in the second half of 
the 20th century*. 


IL EARLY REPORTS ON URINARY 
INCONTINENCE FROM ANTIQUITY 


TO THE 18th CENTURY 


In contrast to frequent diseases like bladder stones, 
urinary retention and urinary fistula, descriptions of 
urinary incontinence and its treatment are rarely 
mentioned in early medical writings. Associated with 
the above listed entities only a few episodes of over- 
flow incontinence and extraurethral incontinence are 
reported. On the other hand the use of different 
catheters for the relief of urinary retention is descri- 
bed in many early cultures [1, 2]. 


The first sources dealing briefly with urinary incon- 
tinence are Egyptian manuscripts from the 2nd mil- 


* Treatment options established during the last decades are 
not addressed in this chapter 
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lennium B.C.: the „Papyrus Smith“ [3] and the 
„Papyrus Ebers“ [4]. In the 31st case of the ,,Papy- 
rus Smith“ incontinence resulting from spinal injury 
is described as followed: “...if thou examinest a man 
having a dislocation in a vertebra of his neck, 
shouldst thou find him unconscious of his two arms 
and his two legs on account of it, while his phallus is 
erected on account of it and urine drops from his 
member without his knowing it ...““ [3,5]. The ,,Papy- 
rus Ebers“ consists of a collection of about 900 
recipes for the treatment of a wide variety of partly 
poorly defined diseases. Among them one can find 
remedies “to remove the urine which runs to often“ 
and “to remove constant running of the urine“ [4, 6, 
7]. Furthermore these Egyptian sources already men- 
tion devices for the collection of urine in males and 
also pessaries for women. 


An examination of the mummy Henhenit (about 
2050 B.C.) by D. E. Derry in 1935 revealed a large 
vesicovaginal fistula which is most likely due to a 
birth trauma as it was accompanied by a laceration of 
the perineum [8, 9]. 


Greek medicine was dominated by the outstanding 
work of Hippocrates (460-377 B.C.) who was wri- 
ting extensively about the diseases of the urinary 
tract. Despite his discussion on perineal lithotomy he 
also dealt with the management of urinary inconti- 
nence [7, 10]. 


Giving a detailed description of the technique of per- 
ineal lithotomy the Roman author Aulus Cornelius 
Celsus (25 B.C.-50 A.D.) emphasized the importan- 
ce of a wide incision that allows extraction of the 
stone without further uncontrolled rupture of the sur- 
rounding tissue, as this would increase the danger of 
urinary fistula [7]. 


Claudius Galen (129-201 A.D.) from Pergamon was 


one of the first do undertake physiological experi- 
ments on the lower urinary tract and postulated that 
micturition is conducted by contraction of the abdo- 
minal muscles. Concerning the causes of urinary 
retention he differentiated clinically between paraly- 
sis of the bladder after spinal injury and subvesical 
obstruction due to bladder stones [7, 11]. 


Even from the standpoint of medical sciences the 
Middle Ages represent a dark period for Europe. At 
this time the ideas of Greek and Roman authors were 
preserved and tradicted by Arabian medicine, as e.g. 
in the writings of Avicenna (930-1037 A.D.), until 
they were finally rediscovered by European scientist 
of the Renaissance. 


Today we are highly impressed by the studies of 
Leonardo da Vinci (1452-1519), who performed 
several dissections on human bodies and over a per- 
iod of about 25 years created a large anatomical 
work including the lower urinary tract. In his dra- 
wings of the bladder he is mainly presenting an open 
and funnel-shaped bladder neck and only in some of 
them he is indicating a circular structure at the blad- 
der neck, the internal sphincter (Figure 1), which he 
describes as followed: “...and how the gate of the 
bladder is shut.“ or “...muscles which open and close 
the passage of the urine into the mouth of the blad- 
der neck.“ On the other hand he is not aware of the 
contractile power of the detrusor muscle and does 
not mention the problem of urinary incontinence. As 
Leonardo failed to finish his studies and publish 
them in the form of a textbook on anatomy his work 
is only of medico-historical interest and did not 
influence the scientific development at his time [12]. 


Ambroise Paré (1510-1590), the most famous sur- 
geon of the Renaissance, also showed great interest 
in the urinary tract and was one of the first to resect 
“carnosities* of the urethra with sharp sounds. He 
described the alterations caused by subvesical obs- 
truction and realized the mechanism of synchronized 
sphincter relaxation and detrusor contraction during 
micturition. Figure 2a shows one of the first illustra- 
tions of a urinal for incontinent males. Another ins- 
trument facilitates urination in the standing position 
after loss of the penis (Figure 2b): “Those that have 
their yards cut off close to their bellies, are greatly 
troubled in making urine, so that they are constrai- 
ned to sit downe like women, for their ease. I have 
devised this pipe or conduit ... that must be applied 
to the lower part of the os pectinis ... serving instead 
of the yard in making of water, which therefore wee 
may call an artificiall yard.“ [13] 
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Figure 1. Male genito-urinary anatomy according to Leo- 
nardo da Vinci (ca. 1504-1507). Notice the missing prostate 
gland that was unknown to Leonardo [12] 
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Figure 2 a, b. Urinal (a) and “artificiall yard“ (b) as 
examples of early incontinence and micturition devices 
according to Ambroise Paré (1564) [13] 


Wilhelm Fabricius Hildanus (1560-1634) provided a 
modified urinal for the treatment of incontinence in 
his work ,,De ardore et incontinentia urinae, et nova 
inventione instrumenti, quo inter deambulandum 
colligitur consisting either of glas or the bladder of 
a pig that was attached to the body by straps (Figure 
3) [14]. 


Pperior faries] Shere 


Vafeuly 


Figure 3. Urinals made of glas or the bladder of a pig 
according to Fabricius Hildanus (1682) [14] 


In his book “Chirurgie”, which was edited several 
times between 1718 and 1779, the German Lorenz 
Heister (1683-1758) dedicated two chapters on male 
and female incontinence: “Wenn Manns- und 
Frauens-Personen den Urin nicht halten können“ 
[15]. In his opinion bladder stones or paralysis of the 
bladder sphincter are the two reasons for incontinen- 
ce in males. The first has to be treated by lithotomy 
whereas the second is cured by ,,Nerven-stéirckenden 
Medicamenten“ (nerve-strengthening drugs). 


Besides the use of a urinal as described by Paré or 
Fabricius Hildanus he suggested a penile clamp 
(Figure 4a) that was covered with leather and remo- 
ved by the patient at the time of micturition. With 
reference to his collegue Winslow, Heister designed 
a belt that produces perineal compression to the bul- 
bar urethra (Figure 4b). He saw no effective treat- 
ment for female urinary incontinence but mentioned 
a vaginal pessary, formed like a ring, in this case 
compressing the female urethra. 


HI. CONSERVATIVE TREATMENT 


Empiric therapy with a variety of different recipes 
was used since antiquity and was for the most part 
effective on the lower urinary tract due to antidiure- 
tic, cholinergic and anticholinergic ingredients. 
Some examples from the medical literature of the 
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Figure 4. Penile clamp covered with leather (a) and belt for 
perineal compression of bulbar male urethra (b) according 
to Lorenz Heister (1747) [15] 


18th and 19th century are ergotamine, chloral hydra- 
te, opium (laudanum), colchicine, strychnia and atro- 
pine (belladonna) [16, 17]. One of the first modern 
milestones in pharmacotherapy are the works of 
Samuel Hahnemann (1755-1843). In his books 
„Reine Arzneimittellehre* (1833) and ’Die chroni- 
schen Krankheiten, ihre eigentiimliche Natur und 
homöopathische Heilung“ (1835) he already diffe- 
rentiated correctly the different types of urinary 
incontinence and suggested an adequate medical the- 
rapy [18, 19]. 


Hydrotherapy was a major aspect of mechanical the- 
rapy using cold water baths, hypogastric douches, 
aromatic baths and vaginal douches [16]. 


In 1762 T. Dickson applied blisters to the area of the 
os sacrum for reflectory therapy of urge incontinen- 
ce [20]. One of the first bladder distensions for suc- 
cessful cure of the same disease in elderly patients 
was performed by J. Rhodes in 1858 using a mixtu- 
re of carbonic acid gas with chloroform [21]. 


Another alternative were the sacral epidural injec- 
tions of Fernand Cathelin (1873-1960) from the 
Hôpital Necker in Paris. Before 1903 he used saline 
or cocaine solutions for the treatment of different 
forms of urinary incontinence (Figure 5) [22]. One 
year later M. Babinski reported on successful thera- 
py of neurogenic bladder dysfunction with lumbar 
puncture and drainage of cerebrospinal fluid [23]. 
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Figure 5: Frontispiece of the treatise of Fernand Cathelin 
on epidural injections from 1903 [22] 


IV. EXTERNAL DEVICES 


Some early examples of urinals and external com- 
pression instruments have been presented above. 
Compared to the devices listed in a medical cata- 
logue from 1906 (Figure 6) we recognize the same 
principles improved by new materials like India rub- 
ber [24]. The „Appliance for Amputation of Penis“ 
seen on the upper part of this figure is designed for 
micturition in the standing position, an aspect of qua- 
lity of life in male patients that was already addres- 
sed with the “artificiall yard“ of Ambroise Paré 
(compare Figure 2b). 


Comparable to these devices the use of vaginal pes- 
saries also has a long tradition in the treatment of 
female incontinence as mentioned above [25]. In 
1826 T. Brown designed a sophisticated self-retai- 
ning instrument made from ivory that fitted anatomi- 
cally to the female urethral orifice and avoided uri- 
nary leackage. A removable stopper at the end of the 
hollow device allowed controlled emptying of the 
bladder without removing the whole device [26]. 
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The idea of perineal compression, as introduced by 
Heister, was revived as lately as 1960 by S. A. Vin- 
cent, using an air-inflatable cushion that was fixed to 
the perineum with a special belt and expanded 
manually via bellows to obstruct the male bulbar ure- 
thra (Figure 7) [27]. 


External devices of all kind have been perfected in 
our century [25] and were even partly replaced by 
modern surgery and its advances in continent urina- 
ry diversion, a development that will not be outlined 
any further in this chapter [see 7, 28]. 


A final remark addresses the cultural aspect of uri- 
nals and urine receptacles in the history of mankind. 
Although chamber pots (“matula“) are described in 
antiquity, the daily use of a urine collecting recep- 
tacle (e.g. “bourdaloue“) was only introduced in the 
late Middle Ages and early Renaissance [29]. 


V. “ELECTROTHERAPY“ 


With the development of electro-physiology in the 


19th century the application of direct or alternating 
current for bladder dysfunction became of therapeu- 
tic interest. Robert Ultzmann (1842-1889) from 
Vienna mentioned three indications in his outstan- 
ding book „Die Krankheiten der Harnblase“ from 
1890 for the use of electricity in the treatment of 
„Neurosen oder Neuropathien der Harnblase“: 
acquired paralysis of the detrusor or sphincter vesi- 
cae in adults and idiopathic enuresis in children [30]. 
The catheter-like electrode (“Rheophor*) was intro- 
duced either into the bladder (for stimulation of the 
detrusor muscle) or into the prostatic urethra (for sti- 
mulation of the sphincter muscle). Therapy of enure- 
sis in children was suggested with a rectal electrode. 
Earlier experiments of electrotherapy for incontinen- 
ce had been undertaken by Nardin in 1864 and were 
the basis for Ultzmann s work [31]. 


In 1898 L. Frankl-Hochwarth and Otto Zuckerkandl 
(1861-1921) published their experience with local 
electrotherapy in nervous diseases of the bladder 
[32] and ,,Blasendiathermie“ with vaginal or rectal 
sounds was still used in hypertonic conditions of the 
detrusor in 1930 by Josef Kowarschik form Vienna 
[33]. Modern concepts of electrostimulation of the 
pelvic floor with so-called plug electrodes were 
finally initiated by B. R. Hopkinson and R. Light- 
wood in the 1960 ies [34]. 


A different approach is the permanent intracorporeal 
implantation of stimulating electrodes or even com- 


India-Rubber Urinals. 


Extracted from “British Medical 
Journal,” Octcber 17, 1823. 


Mr. Arthur T. Todd-White sends usa 
description of an india-rubber instrument 
which has been made for him by Messrs. 
Down Bros. for use after amputation of 
the penis. It consists of a pnenimatic 
collar, which the patient can inflate 
himself, and a fwinel-shaped tube curved 
downwards about 3 inches Jong. The 
patient in using it presses the pneumatic 
collar firmly against him, with the funnel 
pointing downwards. He is now able to 
pass water comfortably without lowering 
his trousers, which is a great advantage. 


£ os. d. 
Appliance for Amputation of Penis . „each 0 10 6 


7 LONQON 


5562. 5563, 
For Extroversion of Bladder (Down Dros.’ pattern) . each 
For Feces and Urine, male or female . A 


Figure 6. Several urinals from the catalogue of Down Bros., London (1906) [24] 
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Figure 7. Air-inflatable cushion for perineal compression of 
the male bulbar urethra according to S. A. Vincent (1960) [27] 


plete stimulator systems [overview in 35]: For the 
treatment of detrusor hypocontractility mainly in spi- 
nal cord injured patients W. H. Boyce sewed stimu- 
lating electrodes directly onto the bladder in 1954 
[36]. A direct stimulation of insufficient sphincteric 
muscles was tried by K. P. S. Caldwell in 1963 [37]. 
Another 4 years later T. Burghele attached stimula- 
tors to the pelvic splanchnic nerves [38] and H. N. 
Habib to segmental sacral nerves in patients with spi- 
nal cord injuries [39]. Finally the development of the 
first system for long-term spinal anterior root stimu- 
lation, tested in animals in 1969, and the first clinical 
implantation of such a system in a human being in 
1976 by Giles S. Brindley represents the beginning 
of modern neurostimulation and neuromodulation in 
urology [35]. 


VI. SURGICAL TREATMENT: 


VESICOVAGINAL FISTULA 


In the second half of the 19th century the introduc- 
tion of antisepsis and asepsis as well as anaesthesia 
revolutionized modern surgery. With respect to uri- 
nary incontinence this activity was mainly restricted 
to the surgical correction of vesicovaginal fistulas in 
the beginning, i.e. extraurethral or extraanatomic 
incontinence [40]. First efforts were made by Franz 
C. Naegele from Heidelberg in 1812 who experi- 
mented with transvaginal closure of fistulas in 
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human corpses [41]. Many well-known surgeons, as 
G. Dupuytren, J. M. Delpech, C. F. Lallemand and J. 
J. de Lamballe, followed this example over the next 
few decades [9]. 


In 1845 Johann Friedrich Dieffenbach (1792-1847), 
founder of modern plastic surgery, described the 
disease of urinary fistula, mainly arising from a birth 
trauma in younger women, and its social conse- 
quences for the patient in the following words: ,,A 
vesico-vaginal fistula is the greatest misfortune that 
can happen to a woman, and the more so, because 
she is condemned to live with it, without the hope to 
die from it; to submit to all the sequelae of its tor- 
tures till she succumbs either to another disease or to 
old age. There is not a more pitiable condition than 
that of a woman suffering from a vesico-vaginal fis- 
tula. The urine constantly flowing into the vagina, 
and partially retained there, and heated, runs down 
the labia, perineum, and over the nates and thighs, 
producing a most intolerable stench. ... The husband 
has an aversion for his own wife; a tender mother is 
exiled from the circle of her own children. She sits, 
solitary and alone in the cold, on a perforated chair. 
This is not fiction, but naked truth; and the cure for 
such an evil is the prize for which we labor.“ 
Although he contributed many aspects to fistula sur- 
gery he still emphasized that the results of the treat- 
ment were still poor at his time and that only very 
few advances had been achieved [40, 42]. 


In the very same year, 1845, the American James 
Marion Sims (1813-1883) performed his first surge- 
ry for transvaginal fistula repair in three black slaves. 
The owners lent Sims the three women for the period 
of treatment and they lived in a small hospital shack 
behind his house and office. His early techniques 
were obviously not to successful as 42 surgical pro- 
cedures are reported on those three women over the 
next four years. Finally he succeeded with his special 
technique using silver wires for closure of the defect 
(Figure 8), published in 1852 [43], and therefore he 
is known to us as the founder of urinary fistula sur- 
gery. Seen from the ethical standpoint the circum- 
stances of his early clinical research remain contro- 
versial [40, 44, 45]. 


Only 2 years later Gustav Simon (1824-1876) pre- 
sented another milestone of fistula surgery, the so- 
called “German method“ with a double row of 
sutures, one of the whole thickness of the bladder 
and the other one of the vaginal tissue [46a]. Moreo- 
ver Simon suggested the “kolpokleisis' in which the 
vagina is completely closed below the level of the 
vesicovaginal fistula, a method that did not find wide 
acceptance (Figure 9) [46b]. 


Figure 8. Transvaginal fistula repair with silver wires and 
clamps according to James Marion Sims (1852) [43] 


Figure 9. Complete closure of the vagina (“kolpokleisis“) 
below the level of the vesicovaginal fistula according to 
Gustav Simon (1862) [46b] 
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As late as 1890 Friedrich Trendelenburg (1844- 
1924) finally published the first transvesical 
approach for fistula repair. In the same paper he 
introduced the operating position that is still named 
after him in our days [47]. 


Today extraurethral urinary incontinence due to 
complications during childbirth is hardly seen in 
western countries any longer, but is still a major 
medical problem in many developing countries with 
low standard obstetric care [48]. 


VII. SURGICAL TREATMENT: 


STRESS URINARY INCONTINENCE 


In contrast to the above outlined methods for fistula 
surgery the operative treatment of stress urinary 
incontinence developed far later and the reports men- 
tioned before 1900 never became standard of thera- 
py. One of these very early reports came from Frank 
in 1882, who was an assistant doctor of the well- 
known German surgeon Bernhard Bardenheuer 
(1839-1913) from Cologne [49]. In 1881 Frank had 
operated a 37 year old woman transvaginally by 
excising a wedge-shaped piece from the posterior 
urethral wall from the external orifice to a point 1 cm 
before the bladder neck, including the vaginal and 
urethral mucosa, (distance e to c on Figure 10). Fur- 
thermore he resected a part of the vaginal wall at the 


Fig. 2. 
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Figure 10. Narrowing of the female urethra by transvagi- 
nal excision of a wedge of urethral wall (distance e to c) and 
plication of the vaginal wall at the bladder neck (area a, b, 
c, d) according to Frank (1882) [49] 


level of the bladder neck (area a, b, c, d on Figure 
10). The defect was then closed with transverse 
sutures so that the passage of a 9 French catheter was 
just possible. The patient was continent at the time of 
control 4 months later. 


Similar methods were reported by F. Winckel from 
Munich a few years later, who had performed the 
operation in two sessions in 1881/1882 [50], and by 
B.S. Schultze in 1888 [cited in 16]. 


Apposition of the urethral walls by flattening of the 
outer end of the urethra was suggested by Karl Paw- 
lik (1849-1914) from Vienna (later Prague) in 1883 
[cited in 16, 51]. He achieved this by drawing the 
external orifice of the urethra forward to the clitoris 
and sharply to each side and fixing it in that position 
with sutures. 


R. Gersuny from Vienna performed the first torsion 
of the urethra in 1888 and published this technique as 
an improvement of Pawlik’s method one year later 
[51]. In each session he dissected the entire urethra 
beginning from the external orifice to the bladder 
neck and twisted it to one direction before suturing it 
in the new position. In his first patient he operated 
three times within two months making a torsion of 
the urethra of 180°, 90° and again 180° (total of 
450°). 5 months later the patient reported a lasting 
success of this treatment, although micturition time 
was up to 4 minutes for a volume of half a litre of 
urine. 


Comparable methods of urethral torsion and transfer 
of the urethral orifice towards the clitoris followed 
by Alfred Pousson and by Joaquin Albarran (1860- 
1912), both in 1892, and E. C. Dudley three years 
later [cited in 16]. 


The first surgical technique that became a routine 
clinical procedure was initiated by the uro-gynecolo- 
gist Howard A. Kelly (1858-1943) from Baltimore in 
1900. It consisted of anterior colporraphy and plica- 
tion of the bladder neck with deep mattress sutures. 
In 1914 Kelly presented the first detailed analysis 
and follow-up of twenty patients [16], a milestone in 
the history of urogynecology and standard of care for 
the next 60 years [52]. 


In two male patients with postoperative incontinence 
after perineal urethral and prostatic surgery a combi- 
ned procedure through a transvesical and perineal 
approach was performed by Hugh H. Young (1870- 
1945), also from Baltimore, in 1907 and 1916. In the 
first step the interior of the bladder was exposed, the 
mucosa of the trigone denuded and finally the blad- 
der wall was plicated with deep sutures that were 
inserted with a special boomerang needle holder 
(Figure lla). The result of this plastic operation 
upon the internal bladder sphincter is shown in Figu- 
re 11b. In the second part of the operation periure- 
thral scar tissue was resected via a perineal incision 
before plicating the remaining tissue of the external 
urethral sphincter [53]. 


Figure 11. Transvesical approach, denudation of the trigone and deep sutures of the bladder wall (a) for plication of the inter- 
nal bladder (b) in male patients with postoperative urinary incontinence according to Hugh H. Young (1907 and 1916) [53] 


Another principle, that is still one of the most com- 
mon procedures for female stress urinary incontinen- 
ce in our days, is the use of a retropubic sling made 
from different materials. The first method was des- 
cribed by D. Giordano in 1907 by using the gracilis 
muscle [54]. He detached the muscle from the thigh 
and translocated it retropubically as a sling around 
the urethra. 


Three years later R. Goebell performed a sling ope- 
ration with the pyramidalis muscles in two girls [54]. 
He separated the muscles from the fascia and postu- 
lated an active muscular closure effect on the urethra. 
Paul Frangenheim (1876-1934) used the same 
muscles together with the onlying fascia in 1914 [56] 
and Walter Stoeckel (1871-1961) suggested the com- 
bination of this muscle-fascia sling, as shown in 
Figure 12, with a transvaginal muscular plication of 
the bladder neck in 1917 [57]. This procedure is 
known as the Goebell-Frangenheim-Stoeckel opera- 
tion in clinical terminology. 


Zentralblatt für Gynäkologie 1917, Nr. 1. Taf. 1 


Fig. 1 = Bildung des Pyramidatis-Fascien 
lappens (Beckenhochlagerung, Langs 
schnitt, schematisch). 


Fig.l = Bildung des Pyramidatisringes un 
die Harnréhre herum (schematisch) 


Py=Mai.Pyramidalis mit Fascienbedeckum 
Sy=Symphyse; M.R. = Musc, Recti; 
y. R.Sch. = vordere Rectusscheide. 


Figure 12. Retropubic pyramidalis muscle-fascia sling 
according to Walter Stoeckel (1917) [57] 


Another modificaton is the pubo-vaginal sling with 
bilateral stripes of the rectus fascia described by 
Albert H. Aldridge in 1942 [58] and later by Terence 
Millin (1903-1980) [59]. Both of them attached the 
sling to the rectus muscle and, besides from the mere 
suspension effect, they also expected an active clo- 
sure during contraction of the rectus muscles. 


Several perineal procedures were suggested using 
muscles that are anatomically in close relation to the 
urethra. The first one was introduced by J. B. Squier 
in 1911 who took parts of the levator ani muscle 
[60]. In 1926 C. L. Deming again used the gracilis 
muscle [61] and in 1936 Oswald S. Lowsley (1894- 
1955) provided a method with the ischiocavernous 
muscle [62]. Figure 13 shows a modified technique 
of Albert Vergés-Flaqué and Oswald S. Lowsley 
from New York in 1951 [63]. 


They separated the outer parts of the anal sphincter 
and formed a sling around the bulbar urethra in 7 
males suffering from postoperative or posttraumatic 
incontinence. 


Cystourethropexy and colposuspension, as it is still 
used today in urogynecology, was introduced by V. 
F. Marshall, A. A. Marchetti and K. E. Krantz in 
1949 [64] and J. C. Burch in 1961 [65]. As a minimal 
invasive procedure A. J. Pereyra inaugurated vaginal 
needle suspension in 1959 [66] and T. A. Stamey 
first introduced cystoscopic control for this type of 
operation in 1973 [67]. 


The variety of different techniques that have been 
developed for urinary diversion, not only in cancer 
surgery but also as an ultima ratio for the treatment 
of urinary incontinence, are not discussed in detail in 
this chapter. It is worth while mentioning that first 


attempts were already undertaken in the 19th centu- 


ry. As early as 1864 Baker Brown created an artifi- 
cial channel under the pubic bone that allowed the 
permanent introduction of a catheter and D. C. 
Rutenberg closed the urethra and performed a vesi- 
co-abdominal fistula in 1875 for the cure of urinary 
incontinence [cited in 16]. 


Several techniques of ureter-bowel implantation 
were established in clinical practice before the turn 
of the last century in patients with bladder ecstrophy, 
vesico-vaginal fistula or after cystectomy [see over- 
view in 7, 28]. 
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VII. INJECTION THERAPY 


Periurethral paraffin injection for compression of the 
urethra and cure of urinary incontinence was first 
suggested at the end of the 19th century by R. Ger- 
suny from Vienna [cited in 57]. H. A. Kelly discus- 
sed the danger of embolism after injection of these 
unabsorbable foreign bodies and pointed out that this 
treatment only showed a temporary improvement of 
symptoms [16]. A further report came from B. C. 
Murless in 1938, who injected cod liver oil (sodium 
morrhuate) into the anterior vaginal wall [68]. Since 
1953 several authors presented endoscopic transure- 
thral injection with sclerosing agents, mostly contai- 
ning paraffin, like Dondren® [see overview in 69]. 


The intraurethral injection of polytetrafluoroethylene 
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Figure 13. Drawing the outer part of 
the sphincter ani muscle around bul- 
bar male urethra according to Albert 
Vergés-Flaqué and Oswald S. Lows- 
ley (1951) [63] 


(Teflon) was first described in 1973 by Victor A. 
Politano [70] and Soloman Berg [71]. In 1989 the 
use of collagen by Linda M. Shortliffe [72] and the 
injection of autologous adipose tissue by A. S. Gon- 
zalez de Gariby followed [73]. Silicone was not used 
before the 1990‘s. 


IX. ALLOPLASTIC SPHINCTER 


The oldest device for external compression of the 
male urethra is the penile clamp [15]. It was brought 
into use again by J. H. Cunningham as an helpful ins- 
trument for performing retrograde urethrography, a 
radiographic method that was introduced by him into 
urology in 1910, and is still named after Cunnin- 
gham today [74]. 


The first artificial sphincter that was designed as an 
inflatable circular cuff and applied to the male ure- 
thra by surgical means was created by Frederic E. B. 
Foley (1891-1966) from St. Paul, Minnesota and 
published in 1947 [75]. This ingenious urologist is 
best known for the improvement of the principles of 
the transurethral balloon catheter and played a major 
role in the introduction of commercially manufactu- 
red balloon catheters in the 1930‘s [2]. Figure 14a 
shows the operative steps of dissecting the corpus 
spongiosum from the corpora cavernosa and closure 
of the skin around these two separated structures. 
After wound healing the external cuff of the urinary 
sphincter (“pneumatic clamp“) was put around the 
urethra, that was now completely covered with skin, 
and inflated or deflated manually via a pneumatic 
piston (Figure 14b). 


It was not before the 1960‘s that first operations with 
completely implantable devices were undertaken 
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[see overview in 76]. In 1961 J. L. Berry provided 
perineal acrylic implants producing a permanent 
compression on the bulbar urethra [77]. The silicone- 
gel-prosthesis of Joseph J. Kaufman from 1973 was 
based on the same concept [78]. M. Rosen from Aus- 
tralia developed an inflatable urethral compression 
prosthesis in 1976 [79] and Udo Jonas in 1983 an 
internal penile clamp, that was implanted at the 
penoscrotal angle and opened for micturition by 
external pressure through the skin from both sides 
[80]. 


In June 1972 F. Brantley Scott, together with 
William E. Bradley and Gerald W. Timm, implanted 
the prototype of the so-called. ,,Scott-sphincter* in a 
45 year old woman [81]. Finally, 25 years after 
Foley‘s publication, the idea of an inflatable cuff for 
the treatment of stress urinary incontinence had been 
adopted again and became a standard clinical proce- 
dure. 


us spongiosum 
1 urethra 


a cavernosa Be 
pleted 


Figure 14 a. In- or deflation of a cuff via pneumatic piston. Surgical dissection of the corpus spongiosum 
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Figure 14 b. In- or deflation of a cuff via pneumatic piston. 
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The Standardisation of Terminology of Lower Urinary 
Tract Function: Report from the Standardisation Sub-committee 
of the International Continence Society 


Paul Abrams, Linda Cardozo, Magnus Fall, Derek Griffiths, Peter Rosier, Ulf Ulmsten, 
Philip van Kerrebroeck, Arne Victor, and Alan Wein 


This report presents definitions of the symptoms, signs, 
urodynamic observations and conditions associated with 
lower urinary tract dysfunction (LUTD) and urodynamic stu- 
dies (UDS), for use in all patient groups from children to the 
elderly. 

The definitions restate or update those presented in pre- 
vious International Continence Society Standardisation of 
Terminology reports (see references) and those shortly to be 
published on Urethral Function [Lose et al., in press] and 
Nocturia [van Kerrebroeck et al., 2002]. The published ICS 
report on the technical aspects of urodynamic equipment 
[Rowan et al., 1987] will be complemented by the new ICS 
report on urodynamic practice to be published shortly 
[Schafer et al., 2002]. In addition there are four published 
ICS outcome reports [Fonda et al., 1998; Lose et al., 1998; 
Mattiasson et al., 1998; Nordling et al., 1998]. 

New or changed definitions are all indicated, however, 
recommendations concerning technique are not included in 
the main text of this report. 

The definitions have been written to be compatible with the 
WHO publication ICIDH-2 [International Classification of 
Functioning, Disability and Health] published in 2001 and 
ICD10, the International Classification of Diseases. As far as 
possible, the definitions are descriptive of observations, with- 
out implying underlying assumptions that may later prove to 
be incorrect or incomplete. By following this principle the 
International Continence Society (ICS) aims to facilitate com- 
parison of results and enable effective communication by 
investigators who use urodynamic methods. This report 
restates the ICS principle that symptoms, signs and conditions 
are separate categories, and adds a category of urodynamic 
observations. In addition, terminology related to therapies is 
included [Andersen et al., 1992]. 

When a reference is made to the whole anatomical organ 
the vesica urinaria, the correct term is the bladder. When the 
smooth muscle structure known as the m.detrusor urinae is 
being discussed, then the correct term is detrusor. 

It is suggested that acknowledgement of these standards in 
written publications be indicated by a footnote to the section 
“Methods and Materials” or its equivalent, to read as follows: 


© 2002 Wiley-Liss, Inc. 


“Methods, definitions and units conform to the standards 
recommended by the International Continence Society, 
except where specifically noted”. 


The report covers the following areas: 


LOWER URINARY TRACT SYMPTOMS (LUTS) 


Symptoms are the subjective indicator of a disease or 
change in condition as perceived by the patient, carer or part- 
ner and may lead him/her to seek help from health care profes- 
sionals. (NEW) 

Symptoms may either be volunteered or described during 
the patient interview. They are usually qualitative. In general, 
Lower UrinaryTract Symptoms cannot be used to make a defi- 
nitive diagnosis. Lower Urinary Tract Symptoms can also indi- 
cate pathologies other than lower urinary tract dysfunction, 
such as urinary infection. 


SIGNS SUGGESTIVE OF LOWER URINARY 
TRACT DYSFUNCTION (LUTD) 


Signs are observed by the physician including simple 
means, to verify symptoms and quantify them. (NEW) 

For example, a classical sign is the observation of leakage on 
coughing. Observations from frequency volume charts, pad 
tests and validated symptom and quality of life questionnaires 
are examples of other instruments that can be used to verify 
and quantify symptoms. 


URODYNAMIC OBSERVATIONS 


Urodynamic observations are observations made during 
urodynamic studies. (NEW) 

For example, an involuntary detrusor contraction (detrusor 
overactivity) is a urodynamic observation. In general, a urody- 
namic observation may have a number of possible underlying 
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causes and does not represent a definitive diagnosis of a dis- 
ease or condition and may occur with a variety of symptoms 
and signs, or in the absence of any symptoms or signs. 


CONDITIONS 


Conditions are defined by the presence of urodynamic 
observations associated with characteristic symptoms or signs 
and/or non-urodynamic evidence of relevant pathological 


processes. (NEW) 


TREATMENT 


Treatment for lower urinary tract dysfunction: these defi- 
nitions are from the 7™ ICS report on Lower Urinary Tract 
Rehabilitation Techniques [Andersen et al., 1992]. 


1. LOWER URINARY TRACT SYMPTOMS (LUTS) 


Lower urinary tract symptoms are defined from the indivi- 
dual’s perspective, who is usually, but not necessarily a patient 
within the healthcare system. Symptoms are either volun- 
teered by, or elicited from, the individual or may be described 
by the individual’s caregiver. 

Lower urinary tract symptoms are divided into three 
groups, storage, voiding, and post micturition symptoms. 


1.1 Storage symptoms are experienced during the storage 
phase of the bladder, and include daytime frequency 
and nocturia. (NEW) 


° Increased daytime frequency is the complaint by the 
patient who considers that he/she voids too often by 
day. (NEW) This term is equivalent to pollakisuria used 
in many countries. 

e Nocturia is the complaint that the individual has to 
wake at night one or more times to void. (NEW)! 

° Urgency 
desire to pass urine, which is difficult to defer. 
(CHANGED) 

° Urinary incontinence is the complaint of any involun- 
tary leakage of urine. (NEW)? 


is the complaint of a sudden compelling 


In each specific circumstance, urinary incontinence should 
be further described by specifying relevant factors such as type, 
frequency, severity, precipitating factors, social impact, effect on 


The term night time frequency differs from that for nocturia, as it includes voids that 
occur after the individual has gone to bed, but before he/she has gone to sleep; and voids 
which occur in the early morning which prevent the individual from getting back to sleep 
as he/she wishes. These voids before and after sleep may need to be considered in research 
studies, for example, in nocturnal! polyuria. If this definition were used then an adapted 
definition of daytime frequency would need to be used with it. 

2In infants and small children the definition of Urinary Incontinence is not applicable. In 
scientific communications the definition of incontinence in children would need further 
explanation. 

`The original ICS definition of incontinence, “Urinary incontinence is the involuntary 
loss of urine that is a social or hygienic problem’; relates the complaint to quality of life 
(QoL) issues. Some QoL instruments have been, and are being, developed in order to 
assess the impact of both incontinence and other LUTS on QoL. 


hygiene and quality of life, the measures used to contain the leak- 
age, and whether or not the individual seeks or desires help 
because of urinary incontinence.? 

Urinary leakage may need to be distinguished from sweat- 
ing or vaginal discharge. 


° Stress urinary incontinence is the complaint of invo- 
luntary leakage on effort or exertion, or on sneezing or 
coughing. (CHANGED)* 

e Urge urinary incontinence is the complaint of invo- 
luntary leakage accompanied by or immediately pre- 
ceded by urgency. (CHANGED)” 

° Mixed urinary incontinence is the complaint of invo- 
luntary leakage associated with urgency and also with 
exertion, effort, sneezing or coughing. (NEW) 

e Enuresis means any involuntary loss of urine. 
(ORIGINAL) If it is used to denote incontinence dur- 
ing sleep, it should always be qualified with the adjective 
“nocturnal”. 

e Nocturnal enuresis is the complaint of loss of urine 
occurring during sleep. (NEW) 

° Continuous urinary incontinence is the complaint of 
continuous leakage. (NEW) 

° Other types of urinary incontinence may be situa- 
tional, for example the report of incontinence during 
sexual intercourse, or giggle incontinence. 

e Bladder sensation can be defined, during history tak- 
ing, by five categories. 


Normal: the individual is aware of bladder filling and 
increasing sensation up to a strong desire to void. 


(NEW) 

Increased: the individual feels an early and persistent 
desire to void. (NEW) 

Reduced: the individual is aware of bladder filling but 
does not feel a definite desire to void. (NEW) 


Absent: the individual reports no sensation of bladder 
filling or desire to void. (NEW) 


Non-specific: the individual reports no specific bladder 
sensation, but may perceive bladder filling as abdominal 
fullness, vegetative symptoms, or spasticity. (NEW)° 


12 Voiding symptoms are experienced during the void- 
ing phase. (NEW) 


*The committee considers the term “stress incontinence” to be unsatisfactory in the Eng- 
lish language because of its mental connotations. The Swedish, French and Italian expres- 
sion “effort incontinence” is preferable, however, words such as “effort” or “exertion” still 
do not capture some of the common precipitating factors for stress incontinence such as 
coughing or sneezing. For this reason the term is left unchanged. 

Urge incontinence can present in different symptomatic forms, for example, as frequent 
small losses between micturitions, or as a catastrophic leak with complete bladder empty- 
ing. 

é These non-specific symptoms are most frequently seen in neurological patients, particu- 
larly those with spinal cord trauma and in children and adults with malformations of the 


spinal cord. 
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° Slow stream is reported by the individual as his or her 
perception of reduced urine flow, usually compared to 
previous performance or in comparison to others. 
(NEW) 

° Splitting or spraying of the urine stream may be 
reported. (NEW) 

e Intermittent stream (Intermittency) is the term used 
when the individual describes urine flow, which stops 
and starts, on one or more occasions, during micturi- 
tion. (NEW) 

° Hesitancy is the term used when an individual des- 
cribes difficulty in initiating micturition resulting in a 
delay in the onset of voiding after the individual is ready 
to pass urine. (NEW) 

° Straining to void describes the muscular effort used to 
either initiate, maintain or improve the urinary stream. 
(NEW) 

° Terminal dribble is the term used when an individual 
describes a prolonged final part of micturition, when the 


flow has slowed to a trickle/dribble. (NEW) 


13 Post micturition symptoms are experienced immedi- 
ately after micturition. (NEW) 


° Feeling of incomplete emptying is a self-explanatory 
term for a feeling experienced by the individual after 
passing urine. (NEW) 

° Post micturition dribble is the term used when an indi- 
vidual describes the involuntary loss of urine immedi- 
ately after he or she has finished passing urine, usually 
after leaving the toilet in men, or after rising from the 
toilet in women. (NEW) 


14 Symptoms Associated with Sexual Intercourse 


Dyspareunia, vaginal dryness and incontinence are 
amongst the symptoms women may describe during or after 
intercourse. These symptoms should be described as fully as 
possible. It is helpful to define urine leakage as: during penetra- 
tion, during intercourse, or at orgasm. 


1.5 Symptoms Associated with Pelvic Organ Prolapse 


The feeling of a lump (“something coming down”), low 
backache, heaviness, dragging sensation, or the need to digi- 
tally replace the prolapse in order to defaecate or micturate, 
are amongst the symptoms women may describe who have a 
prolapse. 


1.6 Genital and Lower Urinary Tract Pain? 


Pain, discomfort and pressure are part of a spectrum of 
abnormal sensations felt by the individual. Pain produces the 


7Suprapubic pressure may be used to initiate or maintain urine flow. The Cred? man- 
oeuvre is used by some spinal cord injury patients, and girls with detrusor underactivity 


sometimes press suprapubically to help empty the bladder. 
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greatest impact on the patient and may be related to bladder 
filling or voiding, may be felt after micturition, or be continu- 
ous. Pain should also be characterised by type, frequency, 
duration, precipitating and relieving factors and by location 


as defined below: 


° Bladder pain is felt suprapubically or retropubically, 
usually increases with bladder filling, and may persist 
after voiding. (NEW) 

° Urethral pain is felt in the urethra and the individual 
indicates the urethra as the site. (NEW) 

° Vulyal pain is felt in and around the external genitalia. 
(NEW) 

° Vaginal pain is felt internally, above the introitus. 
(NEW) 

° Scrotal pain may or may not be localised, for example 
to the testis, epididymis, cord structures or scrotal skin. 
(NEW) 

° Perineal pain is felt: in the female, between the poster- 
ior fourchette (posterior lip of the introitus) and the 
anus, and in the male, between the scrotum and the 
anus. (NEW) 

e Pelvic pain is less well defined than, for example, blad- 
der, urethral or perineal pain and is less clearly related 
to the micturition cycle or to bowel function and is not 
localised to any single pelvic organ. (NEW) 


17 Genito-Urinary Pain Syndromes and Symptom 
Syndromes Suggestive of LUTD 


Syndromes describe constellations, or varying combina- 
tions of symptoms, but cannot be used for precise diagnosis. 
The use of the word syndrome can only be justified if there is 
at least one other symptom in addition to the symptom used to 
describe the syndrome. In scientific communications the inci- 
dence of individual symptoms within the syndrome should be 
stated, in addition to the number of individuals with the syn- 
drome. 

The syndromes described are functional abnormalities for 
which a precise cause has not been defined. It is presumed that 
routine assessment (history taking, physical examination, and 
other appropriate investigations) has excluded obvious local 
pathologies, such as those that are infective, neoplastic, meta- 
bolic or hormonal in nature. 


1.7.1. Genito-urinary pain syndromes are all chronic in 
their nature. Pain is the major complaint but concomi- 
tant complaints are of lower urinary tract, bowel, sexual 


or gynaecological nature. 


S The terms “strangury’, “bladder spasm’; and “dysuria” are difficult to define and of uncer- 
tain meaning and should not be used in relation to lower urinary tract dysfunction, 
unless a precise meaning is stated. Dysuria literally means abnormal urination; and is 
used correctly in some European countries however, it is often used to describe the sting- 
ing/burning sensation characteristic of urinary infection. It is suggested that these 


descriptive words should not be used in future. 
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° Painful bladder syndrome is the complaint of suprapu- 
bic pain related to bladder filling, accompanied by other 
symptoms such as increased daytime and night-time fre- 
quency, in the absence of proven urinary infection or 
other obvious pathology. (NEW)? 

° Urethral pain syndrome is the occurrence of recurrent 
episodic urethral pain usually on voiding, with daytime 
frequency and nocturia, in the absence of proven infec- 
tion or other obvious pathology. (NEW) 

° WVulval pain syndrome is the occurrence of persistent 
or recurrent episodic vulval pain, which is either related 
to the micturition cycle or associated with symptoms 
suggestive of urinary tract or sexual dysfunction. There 
is no proven infection or other obvious pathology. 
(NEW) 

° Vaginal pain syndrome is the occurrence of persistent 
or recurrent episodic vaginal pain which is associated 
with symptoms suggestive of urinary tract or sexual dys- 
function. There is no proven vaginal infection or other 
obvious pathology. 

° Scrotal pain syndrome is the occurrence of persistent 
or recurrent episodic scrotal pain which is associated 
with symptoms suggestive of urinary tract or sexual dys- 
function. There is no proven epididimo-orchitis or other 
obvious pathology. 

° Perineal pain syndrome is the occurrence of persistent 
or recurrent episodic perineal pain, which is either 
related to the micturition cycle or associated with symp- 
toms suggestive of urinary tract or sexual dysfunction. 
There is no proven infection or other obvious pathology. 
(NEW)" 

° Pelvic pain syndrome is the occurrence of persistent or 
recurrent episodic pelvic pain associated with symptoms 
suggestive of lower urinary tract, sexual, bowel or 
gynaecological dysfunction. There is no proven infection 
or other obvious pathology. (NEW) 


1.7.2. Symptom syndromes suggestive of lower urinary 
tract dysfunction 


In clinical practice, empirical diagnoses are often used as 
the basis for initial management after assessing the individual’s 
lower urinary tract symptoms, physical findings and the 
results of urinalysis and other indicated investigations. 


° Urgency, with or without urge incontinence, usually 
with frequency and nocturia, can be described as the 
urge 


urgency-frequency syndrome. (NEW) 


overactive bladder syndrome, 


syndrome or 


° The ICS believes this to be a preferable term to “interstitial cystitis’: Interstitial cystitis is 
a specific diagnosis and requires confirmation by typical cystoscopic and histological fea- 
tures. In the investigation of bladder pain it may be necessary to exclude conditions such 
as carcinoma in situ and endometriosis. 

The ICS suggests that the term vulvodynia (vulva — pain) should not be used, as it leads 
to confusion between single symptom and a syndrome. 

"The ICS suggests that in men, the term prostatodynia (prostate-pain) should not be used 


as it leads to confusion between a single symptom anda syndrome. 


These symptom combinations are suggestive of urody- 
namically demonstrable detrusor overactivity, but can be 
due to other forms of urethro-vesical dysfunction. These terms 
can be used if there is no proven infection or other obvious 
pathology. 


° Lower urinary tract symptoms suggestive of bladder 
outlet obstruction 
plains predominately of voiding symptoms in the absen- 
ce of infection or obvious pathology other than possible 
causes of outlet obstruction. (NEW) 


is a term used when a man com- 


2. SIGNS SUGGESTIVE OF LOWER URINARY 
TRACT DYSFUNCTION (LUTD) 


21 Measuring the Frequency, Severity and Impact of 
Lower Urinary Tract Symptoms 


. & . . 1 
Asking the patient to record micturitions and symptoms” 


for a period of days provides invaluable information. The 

recording of micturition events can be in three main forms: 

e Micturition time chart: this records only the times of 
micturitions, day and night, for at least 24 hours. (NEW) 

e Frequency volume chart (FVC): this records the 
volumes voided as well as the time of each micturition, 
day and night, for at least 24 hours. (CHANGED) 

° Bladder diary: this records the times of micturitions 
and voided volumes, incontinence episodes, pad usage 
and other information such as fluid intake, the degree 
of urgency and the degree of incontinence. (NEW) 


The following measurements can be abstracted from fre- 
quency volume charts and bladder diaries: 


° Daytime frequency is the number of voids recorded 
during waking hours and includes the last void before 
sleep and the first void after waking and rising in the 
morning. (NEW) 

e Nocturia is the number of voids recorded during a 
night’s sleep: each void is preceded and followed by 
sleep. (NEW) 

° 24-hour frequency is the total number of daytime voids 
and episodes of nocturia during a specified 24-hour per- 
iod. (NEW) 

° 24-hour production is measured by collecting all urine 
for 24-hours. (NEW) 


"In women voiding symptoms are usually thought to suggest detrusor underactivity 
rather than bladder outlet obstruction. 

Validated questionnaires are useful for recording symptoms, their frequency, severity 
and bother, and the impact of LUTS on QoL. The instrument used should be specified. 
"Tt is useful to ask the individual to make an estimate of liquid intake. This may be done 
precisely by measuring the volume of each drink or crudely by asking how many drinks 
are taken in a 24-hour period. If the individual eats significant quantities of water contain- 
ing foods (vegetables, fruit, salads) then an appreciable effect on urine production will 
result. The time that diuretic therapy is taken should be marked on a chart or diary. 
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This is usually commenced after the first void produced 
after rising in the morning, and is completed by including 
the first void on rising the following morning. 

° Polyuria is defined as the measured production of more 
than 2.8 litres of urine in 24 hours in adults. It may be 
useful to look at output over shorter time frames [van 
Kerrebroeck et al., 2002]. (NEW)! 

e Nocturnal urine volume is defined as the total volume 
of urine passed between the time the individual goes to 
bed with the intention of sleeping and the time of wak- 
ing with the intention of rising. (NEW) Therefore, it 
excludes the last void before going to bed but includes 
the first void after rising in the morning. 

e Nocturnal polyuria is present when an increased pro- 
portion of the 24-hour output occurs at night (normally 
during the 8 hours whilst the patient is in bed). (NEW) 
The night time urine output excludes the last void 
before sleep but includes the first void of the morning."® 


° Maximum voided volume is the largest volume of 
urine voided during a single micturition and is deter- 
mined either from the frequency/volume chart or blad- 


der diary. (NEW) 


The maximum, mean and minimum voided volumes over 
; ; 1 
the period of recording may be stated.” 


2.2 Physical examination is essential in the assessment of 
all patients with lower urinary tract dysfunction. It 
should include abdominal, pelvic, perineal and a 
focussed neurological examination. For patients with 
possible neurogenic lower urinary tract dysfunction, 
a more extensive neurological examination is needed. 


2.2.1 Abdominal: the bladder may be felt by abdominal 
palpation or by suprapubic percussion. Pressure 
suprapubically or during bimanual vaginal examina- 
tion may induce a desire to pass urine. 

2.2.2 Perineal / genital inspection allows the description 


of the skin, for example the presence of atrophy or 
excoriation, any abnormal anatomical features and 
the observation of incontinence. 


e Urinary incontinence (the sign) is defined as urine 
leakage seen during examination: this may be urethral 
or extraurethral. 


5 The causes of polyuria are various and reviewed elsewhere but include habitual excess 
fluid intake. The figure of 2.8 is based on a 70kg person voiding >40ml/kg. 

©The normal range of nocturnal urine production differs with age and the normal ranges 
remain to be defined. Therefore, nocturnal polyuria is present when greater than 20% 
(young adults) to 33% (over 65 years) is produced at night. Hence the precise definition 
is dependant on age. 

The term “functional bladder capacity” is no longer recommended as “voided volume” is 
a clearer and less confusing term, particular if qualified e.g. ‘maximum voided volume? If 
the term bladder capacity is used, in any situation, it implies that this has been measured 
in some way, if only by abdominal ultrasound In adults, voided volumes vary consider- 
ably. In children, the “expected volume” may be calculated from the formula (30+ (age in 
years X 30) in ml). Assuming no residual urine this will be equal to the “expected blad- 
der capacity”. 
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° Stress urinary incontinence is the observation of in- 
voluntary leakage from the urethra, synchronous 
with exertion/effort, or sneezing or coughing. (CHAN- 
GED)" 


Stress Leakage is presumed to be due to raised abdominal 
pressure. 


° Extra-urethral incontinence is defined as the observa- 
tion of urine leakage through channels other than the 
urethra. (ORIGINAL) 

° Uncategorised incontinence is the observation of invo- 
luntary leakage that cannot be classified into one of the 
above categories on the basis of signs and symptoms. 


(NEW) 


2.223 Vaginal examination allows the description of 
observed and palpable anatomical abnormalities and 
the assessment of pelvic floor muscle function, as 
described in the ICS report on Pelvic Organ Pro- 
lapse. The definitions given are simplified versions 
of the definitions in that report. [Bump et al., 1996] 


° Pelvic organ prolapse is defined as the descent of one 
or more of: the anterior vaginal wall, the posterior vagi- 
nal wall, and the apex of the vagina (cervix/uterus) or 
vault (cuff) after hysterectomy. Absence of prolapse is 


defined as stage 0 support; prolapse can be staged from 
stage I to stage IV. (NEW) 


Pelvic organ prolapse can occur in association with urinary 
incontinence and other lower urinary tract dysfunction and 
may on occasion mask incontinence. 


° Anterior vaginal wall prolapse is defined as descent of 
the anterior vagina so that the urethrovesical junction (a 
point 3cm proximal to the external urinary meatus) or 
any anterior point proximal to this is less than 3cm 
above the plane of the hymen. (CHANGED) 

° Prolapse of the apical segment of the vagina is 
defined as any descent of the vaginal cuff scar (after hys- 
terectomy) or cervix, below a point which is 2cm less 
than the total vaginal length above the plane of the 
hymen. (CHANGED) 

° Posterior vaginal wall prolapse is defined as any des- 
cent of the posterior vaginal wall so that a midline point 
on the posterior vaginal wall 3cm above the level of the 
hymen or any posterior point proximal to this, is less 


than 3 cm above the plane of the hymen. (CHANGED) 


2.2.4 Pelvic floor muscle function can be qualitatively 
defined by the tone at rest and the strength of a 
voluntary or reflex contraction as strong, weak or 
absent or by a validated grading system (e.g. Oxford 
1-5). A pelvic muscle contraction may be assessed by 


18 ; " ; š 7 . i 
Coughing may induce a detrusor contraction, hence the sign of stress incontinence is 
only a reliable indication of urodynamic stress incontinence when leakage occurs syn- 


chronously with the first proper cough and stops at the end of that cough. 
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visual inspection, by palpation, electromyography or 
perineometry. Factors to be assessed include 
strength, duration, displacement, and repeatability. 


2.2.5 Rectal examination allows the description of 
observed and palpable anatomical abnormalities and 
is the easiest method of assessing pelvic floor muscle 
function in children and men. In addition, rectal 
examination is essential in children with urinary 


incontinence to rule out faecal inpaction. 


° Pelvic floor muscle function can be qualitatively defin- 
ed, during rectal examination, by the tone at rest and 
the strength of a voluntary contraction, as strong, weak 


or absent. (NEW) 


23 Pad testing may be used to quantify the amount of urine 
lost during incontinence episodes, and methods range 
from a short provocative test to a 24-hour pad test. 


3. URODYNAMIC OBSERVATIONS AND 
CONDITIONS 


31 Urodynamic Techniques 


There are two principal methods of urodynamic investiga- 
tion: 


° Conventional urodynamic studies normally take 
place in the urodynamic laboratory and usually involve 


artificial bladder filling. (NEW) 


-Artificial bladder filling is defined as filling the bladder, via 
a catheter, with a specified liquid at a specified rate. (NEW) 


° Ambulatory urodynamic studies are defined as a func- 
tional test of the lower urinary tract, utilising 
natural filling, and reproducing the subject’s every day 
activities.” 

— natural filling means that the bladder is filled by the 


production of urine rather than by an artificial medium. 


Both filling cystometry and pressure flow studies of voiding 
require the following measurements: 


° Intravesical pressure is the pressure within the blad- 
der. (ORIGINAL) 

° Abdominal pressure is taken to be the pressure sur- 
rounding the bladder. In current practice it is estimated 
from rectal, vaginal or, less commonly from extraperito- 
neal pressure or a bowel stoma. The simultaneous mea- 
surement of abdominal pressure is essential for the 
interpretation of the intravesical pressure trace. (ORI- 


GINAL) 


The term Ambulatory Urodynamics is used to indicate that monitoring usually takes 


lace outside the urodynamic laboratory, rather than the subjects mobility using natural 
P y Ys J y 5 


filling. 


e Detrusor pressure is that component of intravesical 
pressure that is created by forces in the bladder wall 
(passive and active). It is estimated by subtracting 
abdominal pressure from intravesical pressure. (ORIGI- 


NAL) 


3.2 Filling Cystometry 


The word “cystometry” is commonly used to describe the 
urodynamic investigation of the filling phase of the micturi- 
tion cycle. To eliminate confusion the following definitions 
are proposed: 


° Filling cystometry is the method by which the pres- 
sure/volume relationship of the bladder is measured dur- 


ing bladder filling. (ORIGINAL) 


The filling phase starts when filling commences and ends 
when the patient and urodynamicist decide that “permission 
to void” has been given.”° 

Bladder and urethral function, during filling, need to be 
defined separately. 

The rate at which the bladder is filled is divided into: 


° Physiological filling rate is defined as a filling rate less 
than the predicted maximum - predicted maximum 
body weight in kg divided by 4, expressed as ml/min 
(17) (CHANGED) 

° Non-physiological filling rate is defined as a filling rate 
greater than the predicted maximum filling rate - pre- 
dicted maximum body weight in kg divided by 4 
expressed as ml/min [Klevmark, 1999]. (CHANGED) 


Bladder storage function should be described according to 
bladder sensation, detrusor activity, bladder compliance and 
bladder capacity! 


3.21 Bladder sensation during filling cystometry 


e Normal bladder sensation can be judged by 
three defined points noted during filling cystome- 
try and evaluated in relation to the bladder 
volume at that moment and in relation to the 
patient’s symptomatic complaints. 

° First sensation of bladder filling is the feeling 
the patient has, during filling cystometry, when 
he/she first becomes aware of the bladder filling. 
(NEW) 

° First desire to void is defined as the feeling, dur- 
ing filling cystometry, that would lead the patient 
to pass urine at the next convenient moment, but 


©The ICS no longer wishes to divide filling rates into slow, medium and fast. In practice 
almost all investigations are performed using medium filling rates which have a wide 
range. It maybe more important during investigations to consider whether or not the fill- 
ing rate used during conventional urodynamic studies can be considered physiological. 

Whilst bladder sensation is assessed during filling cystometry the assumption that it is 


sensation from the bladder alone, without urethral or pelvic components may be false. 
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voiding can be delayed if necessary. (CHAN- 
GED) 

° Strong desire to void this is defined, during fill- 
ing cystometry, as a persistent desire to void with- 
out the fear of leakage. (ORIGINAL) 

° Increased bladder sensation is defined, during 
filling cystometry, as an early first sensation of 
bladder filling (or an early desire to void) and/or 
an early strong desire to void, which occurs at low 
bladder volume and which persists. (NEW) 

° Reduced bladder sensation is defined, during 
filling cystometry, as diminished sensation 
throughout bladder filling. (NEW) 

° Absent bladder sensation means that, during fill- 
ing cystometry, the individual has no bladder sen- 
sation. (NEW) 

° Non-specific bladder sensations, during filling 
cystometry, may make the individual aware of 
bladder filling, for example, abdominal fullness 
or vegetative symptoms. (NEW) 

° Bladder pain, during filling cystometry, is a self 
explanatory term and is an abnormal finding. 
(NEW) 

e Urgency, during filling cystometry, is a sudden 
compelling desire to void. (NEW) 

e The vesical/urethral sensory threshold, is 
defined as the least current which consistently 
produces a sensation perceived by the subject dur- 
ing stimulation at the site under investigation 


[Andersen et al., 1992]. (ORIGINAL) 


3.2.2 Detrusor function during filling cystometry 


In everyday life the individual attempts to inhibit detrusor 
activity until he or she is in a position to void. Therefore, when 
the aims of the filling study have been achieved, and when the 
patient has a desire to void, normally the ‘permission to void’ is 
given (see Filling Cystometry). That moment is indicated 
on the urodynamic trace and all detrusor activity before this 
‘permission is defined as ‘involuntary detrusor activity. 


° Normal detrusor function: allows bladder filling with 
little or no change in pressure. No involuntary phasic 
contractions occur despite provocation. (ORIGINAL) 

° Detrusor overactivity is a urodynamic observation 
characterised by involuntary detrusor contractions dur- 
ing the filling phase which may be spontaneous or pro- 


voked. (CHANGED)** 


The assessment of the subject’s bladder sensation is subjective and it is not, for example, 
possible to quantify “low bladder volume” in the definition of “increased bladder sensa- 
tion”. 

The ICS no longer recommends the terms “motor urgency” and “sensory urgency”. 
These terms are often misused and have little intuitive meaning. Furthermore, it may be 
simplistic to relate urgency just to the presence or absence of detrusor overactivity when 


there is usually a concomitant fall in urethral pressure. 
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There are certain patterns of detrusor overactivity: 


° Phasic detrusor overactivity is defined by a character- 
istic wave form, and may or may not lead to urinary 
incontinence. (NEW) 

° Terminal detrusor overactivity is defined as a single 
involuntary detrusor contraction occurring at cysto- 
metric capacity, which cannot be suppressed, and results 
in incontinence usually resulting in bladder emptying 
(voiding). (NEW) 

° Detrusor overactivity incontinence is incontinence 
due to an involuntary detrusor contraction. (NEW) 


In a patient with normal sensation urgency is likely to be 


experienced just before the leakage episode.” 


Detrusor overactivity may also be qualified, when possi- 
ble, according to cause; for example: 


° Neurogenic detrusor overactivity when there is a rele- 
vant neurological condition. 


This term replaces the term “detrusor hyperreflexia” 


(NEW) 


° Idiopathic detrusor overactivity when there is no 
defined cause. (NEW) 


: ; Haha? 
This term replaces “detrusor instability”. 


In clinical and research practice, the extent of neurolo- 
gical examination/investigation varies. It is likely that the 
proportion of neurogenic: idiopathic detrusor overactiv- 
ity will increase if a more complete neurological assess- 
ment is carried out. 

Other patterns of detrusor overactivity are seen, for example, 
the combination of phasic and terminal detrusor overactivity, 
and the sustained high pressure detrusor contractions seen in 
spinal cord injury patients when attempted voiding occurs 
against a dyssynergic sphincter. 


e Provocative manoeuvres are defined as techniques 
used during urodynamics in an effort to provoke detru- 
sor overactivity, for example, rapid filling, use of cooled 


*There is no lower limit for the amplitude of an involuntary detrusor contraction but 
confident interpretation of low pressure waves (amplitude smaller than 5cm H,O) 
depends on “high quality” urodynamic technique. The phrase “which the patient cannot 
completely suppress” has been deleted from the old definition. 

25 Phasic detrusor contractions are not always accompanied by any sensation, or may be 
interpreted as a first sensation of bladder filling, or as a normal desire to void. 

é “Terminal detrusor overactivity” is a new ICS term: it is typically associated with 
reduced bladder sensation, for example in the elderly stroke patient when urgency may 
be felt as the voiding contraction occurs. However, in complete spinal cord injury patients 
there may be no sensation whatsoever. 

77ICS recommends that the terms “motor urge incontinence” and “reflex incontinence’; 
should no longer be used as they have no intuitive meaning and are often misused. 
The terms “detrusor instability” and “detrusor hyperreflexia” were both used as generic 
terms, in the English speaking world and Scandinavia, prior to the first ICS report in 
1976. As a compromise they were allocated to idiopathic and neurogenic overactivity 
respectively. As there is no real logic or intuitive meaning to the terms, the ICS believes 


they should be abandoned. 
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or acid medium, postural changes and hand washing. 


(NEW) 


3.2.3. Bladder compliance during filling cystometry 


° Bladder compliance describes the relationship between 
change in bladder volume and change in detrusor pres- 


sure. (CHANGED)”’ 


Compliance is calculated by dividing the volume chan- 
ge(AV) by the change in detrusor pressure (Apdet) during 
that change in bladder volume (C= V. Apdet) It is expressed 
in ml/em H30. 

A variety of means of calculating bladder compliance 
has been described. The ICS recommends that two stan- 
dard points should be used for compliance calculations: 
the investigator may wish to define additional points. The 
standards points are: 


1. the detrusor pressure at the start of bladder filling 
and the corresponding bladder volume (usually zero), and 

2. the detrusor pressure (and corresponding bladder 
volume) at cystometric capacity or immediately before 
the start of any detrusor contraction that causes signifi- 
cant leakage (and therefore causes the bladder volume to 
decrease, affecting compliance calculation). Both points 
are measured excluding any detrusor contraction. 


3.2.4. Bladder capacity: during filling cystometry 


° Cystometric capacity is the bladder volume at the end 
of the filling cystometrogram, when “permission to void” 
is usually given. The end point should be specified, for 
example, if filling is stopped when the patient has a nor- 
mal desire to void. The cystometric capacity is the 
volume voided together with any residual urine. 
(CHANGED)”* 

° Maximum cystometric capacity, in patients with nor- 
mal sensation, is the volume at which the patient feels 
he/she can no longer delay micturition (has a strong 
desire to void). (ORIGINAL) 

° Maximum anaesthetic bladder capacity is the volume 
to which the bladder can be filled under deep general or 
spinal anaesthetic and should be qualified according to 
the type of anaesthesia used, the speed of filling, the 
length of time of filling, and the pressure at which the 
bladder is filled. (CHANGED) 


The observation of reduced bladder compliance during conventional filling cystometry 
is often related to relatively fast bladder filling: the incidence of reduced compliance is 
markedly lower if the bladder is filled at physiological rates, as in ambulatory urody- 
namics. 

Tn certain types of dysfunction, the cystometric capacity cannot be defined in the same 
terms. In the absence of sensation the cystometric capacity is the volume at which the 
clinician decides to terminate filling. The reason (s) for terminating filling should be 
defined, e.g. high detrusor filling pressure, large infused volume or pain. If there is 
uncontrollable voiding, it is the volume at which this begins. In the presence of sphincter 
incompetence the cystometric capacity may be significantly increased by occlusion of the 


urethra e.g. by Foley catheter. 


3.2.5 Urethral function during filling cystometry 


The urethral closure mechanism during storage may be 
competent or incompetent. 


° Normal urethral closure mechanism maintains a posi- 
tive urethral closure pressure during bladder filling even 
in the presence of increased abdominal pressure, 
although it may be overcome by detrusor overactivity. 
(CHANGED) 

° Incompetent urethral closure mechanism is defined 
as one which allows leakage of urine in the absence 
of a detrusor contraction. (ORIGINAL) 

e Urethral relaxation incontinence is defined as leakage 
due to urethral relaxation in the absence of raised 
abdominal pressure or detrusor overactivity. (NEW)?! 

e Urodynamic stress incontinence is noted during filling 
cystometry, and is defined as the involuntary leakage of 
urine during increased abdominal pressure, in the 
absence of a detrusor contraction. (CHANGED) 


Urodynamic stress incontinence is now the preferred term 
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to “genuine stress incontinence”. 


3.2.6. Assessment of urethral function during 
filling cystometry 


e Urethral pressure measurement 


— Urethral pressure is defined as the fluid pressure 
needed to just open a closed urethra. (ORIGINAL) 

— The urethral pressure profile is a graph indicating 
the intraluminal pressure along the length of the 
urethra. (ORIGINAL) 

— The urethral closure pressure profile is given by 
the subtraction of intravesical pressure from ure- 
thral pressure. (ORIGINAL) 

— Maximum urethral pressure is the maximum pres- 
sure of the measured profile. (ORIGINAL) 

— Maximum urethral closure pressure (MUCP) is 
the maximum difference between the urethral pres- 
sure and the intravesical pressure. (ORIGINAL) 

— Functional profile length is the length of the ure- 
thra along which the urethral pressure exceeds 
intravesical pressure in women. 

— Pressure “transmission” ratio is the increment in 
urethral pressure on stress as a percentage of the 
simultaneously recorded increment in intravesical 
pressure. 


"Fluctuations in urethral pressure have been defined as the “unstable urethra? However, 
the significance of the fluctuations and the term itself lack clarity and the term is not 
recommended by the ICS. If symptoms are seen in association with a decrease in urethral 
pressure a full description should be given. 

In patients with stress incontinence, there is a spectrum of urethral characteristics ran- 
ging from a highly mobile urethra with good intrinsic function to an immobile urethra 
with poor intrinsic function. Any delineation into categories such as “urethral hypermo- 
bility” and “intrinsic sphincter deficiency” may be simplistic and arbitrary, and requires 


further research. 
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° Abdominal leak point pressure is the intravesical pres- 
sure at which urine leakage occurs due to increased 
abdominal pressure in the absence of a detrusor contrac- 
tion. (NEW) 

° Detrusor leak point pressure is defined as the lowest 
detrusor pressure at which urine leakage occurs in the 
absence of either a detrusor contraction or increased 


abdominal pressure. (NEW)** 


3.3 Pressure Flow Studies 


Voiding is described in terms of detrusor and urethral func- 
tion and assessed by measuring urine flow rate and voiding 
pressures. 


° Pressure flow studies of voiding are the method by 
which the relationship between pressure in the bladder 
and urine flow rate is measured during bladder empty- 


ing. (ORIGINAL) 


The voiding phase starts when “permission to void” is given 
or when uncontrollable voiding begins, and ends when the 
patient considers voiding has finished. 


3.3.1 Measurement of urine flow 


Urine flow is defined either as continuous, that is with out 
interruption, or as intermittent, when an individual states 
that the flow stops and starts during a single visit to the bath- 
room in order to void. The continuous flow curve is defined as 
a smooth arc shaped curve or fluctuating when there are 
multiple peaks during a period of continuous urine flow.” 


° Flow rate is defined as the volume of fluid expelled 
via the urethra per unit time. It is expressed in ml/s. 
(ORIGINAL) 

° Voided volume is the total volume expelled via the ure- 
thra. (ORIGINAL) 

° Maximum flow rate is the maximum measured value of 
the flow rate after correction for artefacts. (CHANGED) 

° Voiding time is total duration of micturition, ie. 
includes interruptions. When voiding is completed with- 
out interruption, voiding time is equal to flow time. 


(ORIGINAL) 


The leak pressure point should be qualified according to the site of pressure measure- 
ment (rectal, vaginal or intravesical) and the method by which pressure is generated 
(cough or valsalva). Leak point pressures may be calculated in three ways from the three 
different baseline values which are in common use: zero (the true zero of intravesical 
pressure), the value of pyes measured at zero bladder volume, or the value of Pves immedi- 
ately before the cough or valsalva (usually at 200 or 300ml bladder capacity). The baseline 
used and the baseline pressure, should be specified. 

**Detrusor leak point pressure has been used most frequently to predict upper tract pro- 
blems in neurological patients with reduced bladder compliance. ICS has defined it “in 
the absence of a detrusor contraction” although others will measure DLPP during invo- 
luntary detrusor contractions. 

The precise shape of the flow curve is decided by detrusor contractility, the presence of 
any abdominal straining and by the bladder outlet. (11) 
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° Flow time is the time over which measurable flow actu- 
ally occurs. (ORIGINAL) 

° Average flow rate is voided volume divided by flow 
time. The average flow should be interpreted with cau- 
tion if flow is interrupted or there is a terminal dribble. 
(CHANGED) 

° Time to maximum flow is the elapsed time from onset 


of flow to maximum flow. (ORIGINAL) 


3.3.2. Pressure measurements during pressure flow 
studies (PFS) 


The following measurements are applicable to each of 
the pressure curves: intravesical, abdominal and detrusor 
pressure. 


° Premicturition pressure is the pressure recorded 
immediately before the initial isovolumetric contraction. 
(ORIGINAL) 

° Opening pressure is the pressure recorded at the onset 
of urine flow (consider time delay). (ORIGINAL) 

° Opening time is the elapsed time from initial rise in 
detrusor pressure to onset of flow. (ORIGINAL) 


This is the initial isovolumetric contraction period of mic- 
turition. Flow measurement delay should be taken into 
account when measuring opening time. 


° Maximum pressure is the maximum value of the mea- 
sured pressure. (ORIGINAL) 

° Pressure at maximum flow is the lowest pressure 
recorded at maximum measured flow rate. (ORIGINAL) 

° Closing pressure is the pressure measured at the end of 
measured flow. (ORIGINAL) 

° Minimum voiding pressure is the minimum pressure 
during measurable flow. This is not necessarily equal to 
either the opening or closing pressures. 

° Flow delay is the time delay between a change in blad- 
der pressure and the corresponding change in measured 
flow rate. 


3.3.3. Detrusor function during voiding 


e° Normal detrusor function 


Normal voiding is achieved by a voluntarily initiated con- 
tinuous detrusor contraction that leads to complete bladder 
emptying within a normal time span, and in the absence of 
obstruction. For a given detrusor contraction, the magnitude 
of the recorded pressure rise will depend on the degree of out- 


let resistance. (ORIGINAL) 


° Abnormal detrusor activity can be subdivided: 


— Detrusor underactivity is defined as a contraction 
of xreduced strength and/or duration, resulting in 
prolonged bladder emptying and/or a failure to 
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achieve complete bladder emptying within a normal 
time span. (ORIGINAL) 

— Acontractile detrusor is one that cannot be 
demonstrated to contract during urodynamic stu- 
dies. (ORIGINAL)° 

— Post void residual (PVR) is defined as the volume 
of urine left in the bladder at the end of micturition. 


(ORIGINAL) 


3.3.4. Urethral function during voiding 


During voiding, urethral function may be: 

Normal urethra function is defined as urethra that opens, 
and is continuously relaxed to allow the bladder to be emptied 
at a normal pressure. (CHANGED) 

Abnormal urethra function may be due to either obstruc- 
tion to urethral overactivity, or a urethra that cannot open due 
to anatomic abnormality, such as an enlarged prostate or a ure- 
thral stricture. 


° Bladder outlet obstruction is the generic term for ob- 
struction during voiding and is characterised by increas- 
ed detrusor pressure and reduced urine flow rate. It is 
usually diagnosed by studying the synchronous values 
of flowrate and detrusor pressure. (CHANGED)”** 

° Dysfunctional voiding is defined as an intermittent 
and/or fluctuating flow rate due to involuntary intermit- 
tent contractions of the peri-urethral striated muscle 
during voiding, in neurologically normal individuals. 
(CHANGED)” 

° Detrusor sphincter dyssynergia is defined as a detru- 
sor contraction concurrent with an involuntary contrac- 
tion of the urethral and/or periurethral striated muscle. 
Occasionally flow may be prevented altogether. (ORI- 
GINAL)? 

e Non-relaxing urethral sphincter obstruction usually 
occurs in individuals with a neurological lesion andis charac- 
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‘A normal detrusor contraction will be recorded as: a high pressure if there is high out- 
gn p: g: 
let resistance, normal pressure if there is normal outlet resistance: or low pressure if ure- 
thral resistance is low. 
3 ; thet s z: uy 
7 If after repeated free flowmetry no residual urine is demonstrated,, then the finding of 
a residual urine during urodynamic studies should be considered an artifact, due to the 
circumstances of the test. 
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ladder outlet obstruction has been defined for men but as yet, not adequately in 
Bladd tlet obstruction has been defined fc but as yet, not adequately 
women and children. 
Although dysfunctional voiding is not a very specific term it is preferred to terms such 


as “non-neurogenic neurogenic bladder? Other terms such as ‘ 


“ idiopathic detrusor 
sphincter dyssynergia’, or “sphincter overactivity voiding dysfunction’, may be preferable. 
However, the term dysfunctional voiding is very well established. The condition occurs 
most frequently in children. Whilst it is felt that pelvic floor contractions are responsible, 
it is possible that the intra-urethral striated muscle may be important. 

*°Detrusor sphincter dyssynergia typically occurs in patients with a supra-sacral lesion, 
for example after high spinal cord injury and is uncommon in lesions of the lower cord. 
Although the intraurethral and periurethral striated muscles are usually held responsible, 
the smooth muscle of the bladder neck or urethra may also be responsible. 
“'Non-relaxing sphincter obstruction is found in sacral and infra-sacral lesions such as 
meningomyelocoele, and after radical pelvic surgery. In addition there is often urody- 
namic stress incontinence during bladder filling. This term replaces “isolated distal 


sphincter obstruction’: 


terised by a non-relaxing, obstructing urethra resulting in 


reduced urine flow.(NEW)" 


4. CONDITIONS 


° Acute retention of urine is defined as a painful, palp- 
able or percussable bladder, when the patient is unable 
to pass any urine. (NEW)? 

° Chronic retention of urine is defined as a non-painful 
bladder, which remains palpable or percussable after the 
patient has passed urine. Such patients may be inconti- 
nent. (NEW) 

° Benign prostatic obstruction is a form of bladder out- 
let obstruction; and may be diagnosed when the cause of 
outlet obstruction is known to be benign prostatic enlar- 
gement, due to histologic benign prostatic hyperplasia. 
(NEW) 

° Benign prostatic hyperplasia is a term used (and 
reserved for) the typical histological pattern which 
defines the disease. (NEW) 

° Benign prostatic enlargement is defined as prostatic 
enlargement due to histologic benign prostatic hyperpla- 
sia. The term “prostatic enlargement” should be used in 
the absence of prostatic histology. (NEW) 


5. TREATMENT 


The following definitions were published in the 7th ICS 
report on Lower Urinary Tract Rehabilitation Techniques (3) 
and remain in their original form. 


51 Lower urinary tract rehabilitation is defined as non- 
surgical, non- pharmacological treatment for lower urinary 
tract function and includes; 


° Pelvic floor training defined as repetitive selective 
voluntary contraction and relaxation of specific pelvic 
floor muscles. 

° Biofeedback is the technique by which information 
about a normally unconscious physiological process is 
presented to the patient and/or the therapist as a visual, 
auditory or tactile signal. 

° Behavioural modification is defined as the analysis 
and alteration of the relationship between the patients 
symptoms and his or her environment for the treatment 
of maladaptive voiding patterns. 


* Although acute retention is usually thought of as painful, in certain circumstances pain 
may not be a presenting feature, for example when due to prolapsed intervertebral disc, 
post partum, or after regional anaesthesia such as an epidural anaesthetic. The retention 
volume should be significantly greater than the expected normal bladder capacity. In 
patients after surgery, due to bandaging of the lower abdomen or abdominal wall pain, 
it may be difficult to detect a painful, palpable or percussable bladder. 

#The ICS no longer recommends the term “overflow incontinence” This term is consid- 
ered confusing and lacking a convincing definition. If used, a precise definition and any 
associated pathophysiology, such as reduced urethral function, or detrusor overactivity/ 
low bladder compliance, should be stated. The term chronic retention, excludes transient 
voiding difficulty, for example after surgery for stress incontinence, and implies a signifi- 


cant residual urine; a minimum figure of 300mls has been previously mentioned. 


Standardisation of Terminology in Lower Urinary Tract Function 


This may be achieved by modification of the behaviour 
and/or environment of the patient. 

5.2 Electrical stimulation is the application of electrical 
current to stimulate the pelvic viscera or their nerve supply. 


The aim of electrical stimulation may be to directly induce 
a therapeutic response or to modulate lower urinary tract, 
bowel or sexual dysfunction. 


5.33 Catheterization is a technique for bladder emptying 
employing a catheter to drain the bladder or a urinary reser- 
voir. 


5.3.1 Intermittent (in/out) catheterisation is defined as 
drainage or aspiration of the bladder or a urinary reservoir 
with subsequent removal of the catheter. 


The following types of intermittent catheterization are 


defined: 


° Intermittent self-catheterisation is performed by the 
patient himself/herself 

° Intermittent catheterisation is performed by an atten- 
dant (e.g. doctor, nurse or relative) 

° Clean intermittent catheterisation: use of a clean 
technique. This implies ordinary washing techniques 
and use of disposable or cleansed reusable catheters. 

° Aseptic intermittent catheterisation: use of a sterile 
technique. This implies genital disinfection and the use 
of sterile catheters and instruments/gloves. 


5.3.2 Indwelling catheterisation an indwelling catheter 
remains in the bladder, urinary reservoir or urinary conduit 
for a period of time longer than one emptying. 


54 Bladder Reflex Triggering comprises various man- 
oeuvres performed by the patient or the therapist in order to 
elicit reflex detrusor contraction by exteroceptive stimuli. 


The most commonly used manoeuvres are; suprapubic tap- 
ping, thigh scratching and anal/rectal manipulation. 


5.5 Bladder Expression comprises various manoeuvres 
aimed at increasing intravesical pressure in order to facilitate 


bladder emptying. 


The most commonly used manoeuvres are abdominal 
straining, Valsalvas manoeuvre and Credé manoeuvre. 
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ADDENDUM 


Formation of the ICS Terminology Committee 
The terminology committee was announced at the ICS 
meeting in Denver 1999 and expressions of interest were 
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invited from those who wished to be active members of 
the committee and they were asked to comment in detail on 
the preliminary draft (the discussion paper published in Neu- 
rourology and Urodynamics). The nine authors replied with a 
detailed critique by 1st April 2000 and constitute the commit- 
tee: Paul Abrams, Linda Cardozo, Magnus Fall, Derek 
Griffiths, Peter Rosier, Ulf Ulmsten, Philip van Kerreb- 
roeck, Arne Victor, and Alan Wein. 

We thank other individuals who later offered their written 
comments: Jens Thorup Andersen, Walter Artibani, Jerry 
Blaivas, Linda Brubaker, Rick Bump, Emmanuel Char- 
tier-Kastler, Grace Dorey, Clare Fowler, Kelm Hjalmas, 
Gordon Hosker, Vik Khullar, Guus Kramer, Gunnar Lose, 
Joseph Macaluso, Anders Mattiasson, Richard Millard, 
Rien Nijman, Arwin Ridder, Werner Schafer, David 
Vodusek, and Jean Jacques Wyndaele. 

A 1/2 day workshop was held at the ICS Annual Meeting 
in Tampere (August 2000) and a two-day meeting in 
London, January 2001, which produced draft 5 of the report 
which was then placed on the ICS website (www.icsoffice.org). 
Discussions on draft 6 took place at the ICS meeting in 
Korea September 2001, draft 7 then remained on the ICS 
website until final submission to journals in November 
2001. 
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The Standardisation of Terminology INDEX VoLUMES 1 & 2 
of Lower Urinary Tract Function 


FOREWORD 


The First International Consultation on Incontinence held in 1998 highlighted the plight of some 200 million suffe- 
rers from urinary incontinence worldwide. Urinary incontinence represents a particular and severe problem in cer- 
tain developing areas of the world, where labour and birth injuries lead to catastrophic leakage. Untreated vesico- 
vaginal fistula, particularly in sub Saharan Africa, affects millions of women causing ostracizism from society. 
Because of the enormity of this particular problem, the second consultation had a specific committee to highlight the 
subject, to advance the understanding of the causes of birth injury, to lead to improved treatment for the many untrea- 
ted women, and most importantly, to begin preventative programmes. 


There were two new committees in the 2nd ICI: Pelvic Organ Prolapse and Faecal Incontinence and an additional 
committee on Incontinence in the Developing World. The first consultation stressed the importance of a multidisci- 
plinary approach to continence care, and the new committees on pelvic organ prolapse and faecal incontinence reco- 
gnize that, particularly in women, urinary incontinence coexists with prolapse and faecal incontinence in many ins- 
tances. This is also true, to a more limited extent, in men with coexisting faecal incontinence. The task of these two 
committees was very considerable and they had to outline the basic science, and investigation and management tech- 
niques within a single chapter. The report of these two chapters laid the foundation for a broadening of the multi- 
disciplinary approach to pelvic disorders which was further developed in the 3rd ICI. New patterns by which care is 
developed are emerging and depend on the close collaboration between urologists, gynaecologists and coloproctolo- 
gists, working within a multidisciplinary team with nurses and physiotherapists. From the research and investigation 
point of view, we are very dependent on our colleagues from other disciplines such as the basic sciences, epidemio- 
logy, social science and engineering. 


The 3rd Consultation on Incontinence was held in Monaco in June 2004. The structure of the consultation followed 
the successful formula developed by the ICUD (the International Consultation on Urological Diseases which is reco- 
gnized as a WHO, Non Governmental Organization) and used for the 1st and 2nd ICI held in Monaco in 1998 and 
Paris 2001. Once again an international faculty of almost 200 individuals from a wide range of professions and spe- 
cialities were grouped into a series of subcommittees, each with a specific area of responsibility. The spectrum of 
subcommittees spanned from Basic Science through assessment and investigation to therapy. These committees were 
further divided into specific patient groups for children, women, men, neurological patients and the frail elderly. In 
addition to fully integrating faecal incontinence and pelvic organ prolapse into the consultation, there was an addi- 
tional new committee “Painful Bladder Syndrome”. Subcommittee members were selected according to their acade- 
mic reputation giving due recognition to the need to provide balance between specialities and geographical regions. 
A chairperson was selected for each subcommittee and was responsible for the drafting of that committees’ chapter. 
Most committees met at least once before the consultation in Monaco, to progress their report. 


Each chairperson presented his or her committees’ main discussions and recommendations in Monaco. Their chap- 
ter was then modified accordingly, in the light of the consultation. This book details the evidence reviewed by each 
committee. Each committee used a modification of the Oxford System for evaluating evidence and providing recom- 
mendations with five levels of evidence (1 to 5) and four grades of recommendation (A to D). This system worked 
well for the treatment committees but, as yet, it cannot be applied systematically to evaluate the evidence from the 
basic science and investigation committees. Nevertheless, the consultation feels that continued efforts to specify the 
evidence base for all recommendations are of vital importance. 


The book’s final chapter is the Recommendations of the International Scientific Committee which includes all sub- 
committee chairs together with the members of the Steering Committee. This chapter has been expanded to include 
algorithms for the treatment of faecal incontinence, pelvic organ prolapse and painful bladder syndrome. Further- 
more, the 2001 algorithms have been extensively reconfigured in the light of new evidence and in order to facilitate 
their use. We hope that the huge amount of effort put into the consultation and the production of this two volume 
book will also be reflected in an increased prominence for all aspects of the consultation’s findings. We shall endea- 
vour to make the book more widely available and to publish sections of the book in peer reviewed journals. 


The consultation hopes that its’ work will begin to help those millions who suffer incontinence and in particular, its’ 
social consequences. We must all work to break down the social taboos that prevent many sufferers from obtaining 
help for their problem. We must also increase our efforts to prevent incontinence and in particular, the catastrophic 
birth related fistulae that afflict so many women in the developing world. 


Paul Abrams and the Scientific Committee 
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EVIDENCE - BASED MEDICINE OVERVIEW OF THE MAIN STEPS FOR 


DEVELOPING AND GRADING GUIDELINE RECOMMENDATIONS. 


INTRODUCTION 


The International Consultation on Urological Diseases (ICUD) is 
a non-governmental organization registered with the World 
Health Organisation (WHO). In the last ten years Consultations 
have been organised on BPH, Prostate Cancer, Urinary Stone 
Disease, Nosocomial Infections, Erectile Dysfunction and Uri- 
nary Incontinence. These consultations have looked at publi- 
shed evidence and produced recommendations at four levels; 
highly recommended, recommended, optional and not recom- 
mended. This method has been useful but the ICUD believes 
that there should be more explicit statements of the levels of 
evidence that generate the subsequent grades of recommen- 
dations. 


The Agency for Health Care Policy and Research (AHCPR) 
have used specified evidence levels to justify recommendations 
for the investigation and treatment of a variety of conditions. The 
Oxford Centre for Evidence Based Medicine have produced a 
widely accepted adaptation of the work of AHCPR. (June 5th 
2001 http://minerva.minervation .com/cebm/docs/ levels.html). 


The ICUD has examined the Oxford guidelines and discussed 
with the Oxford group their applicability to the Consultations 
organised by ICUD. It is highly desirable that the recommenda- 
tions made by the Consultations follow an accepted grading 
system supported by explicit levels of evidence. 


The ICUD proposes that future consultations should use a 
modified version of the Oxford system which can be directly 
‘mapped’ onto the Oxford system. 


1. 1st Step: Define the specific questions or statements 
that the recommendations are supposed to address. 


2. 2nd Step: Analyse and rate (level of evidence) the rele- 
vant papers published in the literature. 


The analysis of the literature is an important step in prepa- 
ring recommendations and their guarantee of quality. 


2.1 What papers should be included in the analysis ? 


e Papers published, or accepted for publication in the peer 
reviewed issues of journals. 


e The committee should do its best to search for papers 
accepted for publication by the peer reviewed journals in the 
relevant field but not yet published. 


e Abstracts published in peer review journals should be identi- 
fied. If of sufficient interest the author(s) should be asked for 
full details of methodology and results. The relevant com- 
mittee members can then ‘peer review’ the data, and if the 
data confirms the details in the abstract, then that abstract 
may be included, with an explanatory footnote. This is a 
complex issue — it may actually increase publication bias as 
“uninteresting” abstracts commonly do not progress to full 
publication. 


e Papers published in non peer reviewed supplements will not 
be included. 


An exhaustive list should be obtained through: 


I. the major databases covering the last ten years (e.g. Med- 
line, Embase, Cochrane Library, Biosis, Science Citation 
Index) 


Il. the table of contents of the major journals of urology and 
other relevant journals, for the last three months, to take into 
account the possible delay in the indexation of the published 
papers in the databases. 


It is expected that the highly experienced and expert committee 
members provide additional assurance that no important study 
would be missed using this review process. 


2.2 How papers are analysed ? 
Papers published in peer reviewed journals have differing qua- 
lity and level of evidence. 


Each committee will rate the included papers according to levels 
of evidence (see below). 


The level (strength) of evidence provided by an individual study 
depends on the ability of the study design to minimise the pos- 
sibility of bias and to maximise attribution. 


is influenced by: 
° the type of study 
The hierarchy of study types are: 


- Systematic reviews and meta-analysis of randomised control- 
led trials 


- Randomised controlled trials 

- Non-randomised cohort studies 
- Case control studies 

- Case series 


- Expert opinion 

° how well the study was designed and carried out 

Failure to give due attention to key aspects of study methodolo- 
gy increase the risk of bias or confounding factors, and thus 
reduces the study’s reliability. 

The use of standard check lists is recommended to insure that 
all relevant aspects are considered and that a consistent 


approach is used in the methodological assessment of the evi- 
dence. 


The objective of the check list is to give a quality rating for indi- 
vidual studies. 

° how well the study was reported 

The ICUD has adopted the CONSORT statement and its wide- 


ly accepted check list. The CONSORT statement and the 
checklist are available at http: /Awww.consort-statement.org 


2.3 How papers are rated ? 


Papers are rated following a « Level of Evidence scale ». 
ICUD has modified the Oxford Center for Evidence-Based 
Medicine levels of evidence. 


The levels of evidence scales vary between types of studies (ie 
therapy, diagnosis, differential diagnosis/symptom prevalence 
study). 


the Oxford Center for Evidence-Based Medicine Website: 
http://minerva. minervation. com/cebm /docs/ levels. html 


3. 3rd Step: Synthesis of the evidence 


After the selection of the papers and the rating of the level of 
evidence of each study, the next step is to compile a summary 
of the individual studies and the overall direction of the eviden- 
ce in an Evidence Table. 


4. 4th Step: Considered judgment (integration of individual 
clinical expertise) 


Having completed a rigorous and objective synthesis of the evi- 
dence base, the committee must then make a judgement as to 
the grade of the recommendation on the basis of this evidence. 
This requires the exercise of judgement based on clinical expe- 
rience as well as knowledge of the evidence and the methods 
used to generate it. Evidence based medicine requires the inte- 
gration of individual clinical expertise with best available exter- 
nal clinical evidence from systematic research. Without the for- 
mer, practice quickly becomes tyrannised by evidence, for even 
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excellent external evidence may be inapplicable to, or inappro- 
priate for, an individual patient: without current best evidence, 
practice quickly becomes out of date. Although it is not practi- 
cal to lay our “rules” for exercising judgement, guideline deve- 
lopment groups are asked to consider the evidence in terms of 
quantity, quality, and consistency; applicability; generalisability; 
and clinical impact. 


5. 5th Step: Final Grading 


The grading of the recommendation is intended to strike an 
appropriate balance between incorporating the complexity of 
type and quality of the evidence and maintaining clarity for gui- 
deline users. 


The recommendations for grading follow the Oxford Centre for 
Evidence-Based Medicine. 


The levels of evidence shown below have again been modified 
in the light of previous consultations. There are now 4 levels of 
evidence instead of 5. 


The grades of recommendation have not been reduced and a 
“no recommendation possible” grade has been added. 


6. Levels of Evidence and Grades of Recommendation 
Therapeutic Interventions 


All interventions should be judged by the body of evidence for 
their efficacy, tolerability, safety, clinical effectiveness and cost 
effectiveness. It is accepted that at present little data exists on 
cost effectiveness for most interventions. 


6.1 Levels of Evidence 


Firstly, it should be stated that any level of evidence may be 
positive (the therapy works) or negative (the therapy doesn't 
work). A level of evidence is given to each individual study. 


e Level 1 evidence (incorporates Oxford 1a, 1b) usually 
involves meta-anaylsis of trials (RCTs) or a good quality 
randomised controlled trial, or ‘all or none’ studies in which 
no treatment is not an option, for example in vesicovaginal 
fistula. 


° Level 2 evidence (incorporates Oxford 2a, 2b and 2c) 
includes “low” quality RCT (e.g. < 80% follow up) or meta- 
analysis (with homogeneity) of good quality prospective 
‘cohort studies’. These may include a single group when 
individuals who develop the condition are compared with 
others from within the original cohort group. There can be 
parallel cohorts, where those with the condition in the first 
group are compared with those in the second group. 


° Level 3 evidence (incorporates Oxford 3a, 3b and 4) 
includes: 


good quality retrospective ‘case-control studies’ where a group 
of patients who have a condition are matched appropriately 
(e.g. for age, sex etc) with control individuals who do not have 
the condition. 

good quality ‘case series’ where a complete group of patients 
all, with the same condition/disease/therapeutic intervention, 
are described, without a comparison control group. 


e Level 4 evidence (incorporates Oxford 4) includes expert 
opinion were the pinion is based not on evidence but on 
‘first principles’ (e.g. physiological or anatomical) or bench 
research. The Delphi process can be used to give ‘expert 
opinion’ greater authority. In the Delphi process a series of 
questions are posed to a panel; the answers are collected 
into a series of ‘options’; the options are serially ranked; if 
a 75% agreement is reached then a Delphi consensus sta- 
tement can be made. 


6.2 Grades of Recommendation 
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The ICUD will use the four grades from the Oxford system. As 
with levels of evidence the grades of evidence may apply either 
positively (do the procedure) or negatively (don’t do the proce- 
dure). Where there is disparity of evidence, for example if there 
were three well conducted RCT’s indicating that Drug A was 
superior to placebo, but one RCT whose results show no diffe- 
rence, then there has to be an individual judgement as to the 
grade of recommendation given and the rationale explained. 


e Grade A recommendation usually depends on consistent 
level 1 evidence and often means that the recommendation 
is effectively mandatory and placed within a clinical care 
pathway. However, there will be occasions where excellent 
evidence (level 1) does not lead to a Grade A recommen- 
dation, for example, if the therapy is prohibitively expensive, 
dangerous or unethical. Grade A recommendation can fol- 
low from Level 2 evidence. However, a Grade A recom- 
mendation needs a greater body of evidence if based on 
anything except Level 1 evidence 


e Grade B recommendation usually depends on consistent 
level 2 and or 3 studies, or ‘majority evidence’ from RCT’s. 


e Grade C recommendation usually depends on level 4 stu- 
dies or ‘majority evidence’ from level 2/3 studies or Dephi 
processed expert opinion. 


° Grade D “No recommendation possible” would be used 
where the evidence is inadequate or conflicting and when 
expert opinion is delivered without a formal analytical pro- 
cess, such as by Dephi. 


. Levels of Evidence and Grades of Recommendation 
for Methods of Assessment and Investigation 


From initial discussions with the Oxford group it is clear that 
application of levels of evidence/grades of recommendation for 
diagnostic techniques is much more complex than for interven- 
tions. The ICUD recommend, that, as a minimum, any test 
should be subjected to three questions: 


1. does the test have good technical performance, for example, 
do three aliquots of the same urine sample give the same 
result when subjected to ‘stix’ testing? 


2. Does the test have good diagnostic performance, ideally 
against a “gold standard” measure? 
3. Does the test have good therapeutic performance, that is, 


does the use of the test alter clinical management, does the 
use of the test improve outcome? 


For the third component (therapeutic performance) the same 
approach can be used as for section 6. 


8. Levels of Evidence and Grades of Recommendation for 
Basic Science and Epidemiology Studies 


The proposed ICUD system does not easily fit into these areas 
of science. Further research needs to be carried out, in order 
to develop explicit levels of evidence that can lead to recom- 
mendations as to the soundness of data in these important 
aspects of medicine. 


CONCLUSION 


The ICUD believes that its consultations should follow the 
ICUD system of levels of evidence and grades of recom- 
mendation, where possible. This system can be mapped 
to the Oxford system. 


There are aspects to the ICUD system that require further 
research and development, particularly diagnostic perfor- 
mance and cost effectiveness, and also factors such as 
patient preference. 


P. Abrams, S Khoury, A. Grant 19/1/04 
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I. INTRODUCTION 


The functions of the lower urinary tract, to store and 
periodically release urine, are dependent on the acti- 
vity of smooth and striated muscles in the lower uri- 
nary tract and pelvic floor. The bladder and the ure- 
thra constitute a functional unit, which is controlled 
by a complex interplay between the central and per- 
ipheral nervous systems and local regulatory factors 
[1-3]. Malfunction at various levels may result in 
bladder control disorders disorders, which roughly 
can be classified as disturbances of filling/storage or 
disturbances of emptying. Failure to store urine may 
lead to various forms of incontinence (mainly urge 
and stress incontinence), and failure to empty can 
lead to urinary retention, which may result in over- 
flow incontinence. A disturbed filling/storage func- 
tion can, at least theoretically, be improved by agents 
which decrease detrusor activity, increase bladder 
capacity, and/or increase outlet resistance [4]. 


Many drugs have been tried, but the results are often 
disappointing, partly due to poor treatment efficacy 
and/or side effects. The development of pharmacolo- 
gic treatment of the different forms of urinary incon- 
tinence has been slow, and the use of some of the 
currently prescribed agents is based more on tradi- 
tion than on evidence based on results from control- 
led clinical trials [5]. 


In this report, we update the recommendations from 
the 2001 International Consensus meeting [5]. The 
most relevant information obtained since the last 
meeting is reviewed and summarised. Agents, speci- 
fically used for treatment of urinary tract infections 
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and interstitial cystitis, have not been included. 
Drugs have been evaluated using different types of 
evidence (Table 1). 


Pharmacological and/or physiological efficacy evi- 
dence means that a drug has been shown to have 
desired effects in relevant preclinical experiments or 
in healthy volunteers (or in experimental situations 
in patients). This information has been considered in 
our clinical drug recommendations, which are based 
on evaluations made using a modification of the 
Oxford system. The terminology used is that recom- 
mended by the International Continence Society [6]. 


Table 1. ICI assessments 2004: Oxford guidelines (modi- 
fied) 


Levels of evidence 


Level 1: Systematic reviews, meta-analyses, good quality 
randomized controlled clinical trials (RCTs) 


Level 2: RCTs , good quality prospective cohort studies 
Level 3: Case-control studies, case series 

Level 4: Expert opinion 

Grades of recommendation 

Grade A: Based on level 1 evidence (highly recommended) 
Grade B: Consistent level 2 or 3 evidence (recommended) 
Grade C: Level 4 studies or ’majority evidence” (optional) 


Grade D: Evidence inconsistent/inconclusive (no recommen- 
dation possible) 


IL. CENTRAL NERVOUS CONTROL 


In the adult individual, the normal micturition reflex is 
mediated by a spinobulbospinal pathway, which 
passes through relay centers in the brain (Figure 1). In 
infants, the central pathways seem to be organized as 
on-off switching circuits, but after the age of 4-6 
years, voiding is initiated voluntarily by the cerebral 
cortex [7]. 


Studies in humans and animals have identified areas 
in the brainstem and diencephalon that are specifical- 
ly implicated in micturition control, including Bar- 
rington’s nucleus or the pontine micturition center 
(PMC) in the dorsomedial pontine tegmentum [8]. 
These structures directly excite bladder motoneurons 
and indirectly inhibit urethral sphincter motoneurons 
via inhibitory interneurons in the medial sacral cord. 
The periaqueductal grey (PAG) receives bladder 
filling information, and the pre-optic area of the hypo- 
thalamus is probably involved in the initiation of mic- 
turition. According to PET-scan and functional ima- 
ging studies in humans, these supraspinal regions are 
active during micturition [8-11]. 


HI. PERIPHERAL NERVOUS 
CONTROL 


Bladder emptying and urine storage involve a com- 
plex pattern of efferent and afferent signalling in para- 
sympathetic, sympathetic, somatic, and sensory 
nerves (Figures 1 and 2). These nerves are parts of 
reflex pathways which either maintain the bladder in a 
relaxed state, enabling urine storage at low intravesi- 
cal pressure, or which initiate micturition by relaxing 
the outflow region and contracting the bladder smoo- 
th muscle. Contraction of the detrusor smooth muscle 
and relaxation of the outflow region result from acti- 
vation of parasympathetic neurones located in the 
sacral parasympathetic nucleus (SPN) in the spinal 
cord at the level of S2-S4 [12]. The postganglionic 
neurones in the pelvic nerve mediate the excitatory 
input to the human detrusor smooth muscle by relea- 
sing acetylcholine (ACh) acting on muscarinic recep- 
tors. However, an atropine-resistant component has 
been demonstrated, particularly in functionally and 
morphologically altered human bladder tissue (see 
below). The pelvic nerve also conveys parasympathe- 
tic fibres to the outflow region and the urethra. These 
fibres exert an inhibitory effect and thereby relax the 
outflow region. This is mediated partly by release of 
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nitric oxide [13], although other transmitters might be 
involved [14-16]. 


Most of the sympathetic innervation of the bladder 
and urethra originates from the intermediolateral 
nuclei in the thoraco-lumbar region (T10-L2) of the 
spinal cord. The axons travel either through the infe- 
rior mesenteric ganglia and the hypogastric nerve, or 
pass through the paravertebral chain and enter the pel- 
vic nerve. Thus, sympathetic signals are conveyed in 
both the hypogastric and pelvic nerves [17]. 


The predominant effects of the sympathetic innerva- 
tion of the lower urinary tract in man are inhibition of 
the parasympathetic pathways at spinal and ganglion 
levels, and mediation of contraction of the bladder 
base and the urethra. However, in several animals, the 
adrenergic innervation of the bladder body is believed 
to inactivate the contractile mechanisms in the detru- 
sor directly [1]. Noradrenaline is released in response 
to electrical stimulation of detrusor tissues in vitro, 
and the normal response of detrusor tissues to released 
noradrenaline is relaxation [1]. 


The somatic innervation of the urethral rhabdos- 
phincter and of some perineal muscles (for example 
compressor urethrae and urethrovaginal sphincter), 
is provided by the pudendal nerve. These fibers ori- 
ginate from sphincter motor neurons located in the 
ventral horn of the sacral spinal cord (levels S2-S4) 
in a region called Onuf’s (Onufrowicz’s) nucleus 
Figure 3). 

Most of the sensory innervation of the bladder and 
urethra reaches the spinal cord via the pelvic nerve 
and dorsal root ganglia. In addition, some afferents 
travel in the hypogastric nerve. The sensory nerves 
of the striated muscle in the rhabdosphincter travel in 
the pudendal nerve to the sacral region of the spinal 
cord [17]. The most important afferents for the mic- 
turition process are myelinated A6-fibres and 
unmyelinated C-fibres travelling in the pelvic nerve 
to the sacral spinal cord, conveying information from 
receptors in the bladder wall to the spinal cord. The 
A6-fibres respond to passive distension and active 
contraction, thus conveying information about blad- 
der filling [18]. C-fibres have a high mechanical 
threshold and respond primarily to chemical irrita- 
tion of the bladder mucosa [19] or cold [20]. Follo- 
wing chemical irritation, the C-fibre afferents exhibit 
spontaneous firing when the bladder is empty and 
increased firing during bladder distension [19]. 
These fibres are normally inactive and are therefore 
termed ”silent fibres”. 
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Figure 1. During filling, there is continuous and increasing afferent activity from the bladder. There is no spinal parasympa- 
thetic outflow that can contract the bladder. The sympathetic outflow to urethral smooth muscle, and the somatic outflow to 
urethral and pelvic floor striated muscles keep the outflow region closed. Whether or not the sympathetic innervation to the 
bladder (not indicated) contributes to bladder relaxation during filling in humans has not been established. 
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Figure 2. Voiding reflexes involve supraspinal pathways, and are under voluntary control. During bladder emptying, the spi- 
nal parasympathetic outflow is activated, leading to bladder contraction. Simultaneously, the sympathetic outflow to urethral 


smooth muscle, and the somatic outflow to urethral and pelvic floor striated muscles are turned off, and the outflow region 
relaxes. 
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Figure 3. Extrinsic efferent innervation of urethra showing three urethral muscle layers, sympathetic, parasympathetic and 
somatic innervation, and location of Onufrowicz’s (Onuf’s) nucleus in sacral spinal cord. IMG, inferior mesenteric ganglion 


(From ref. 273) 


IV. PATHOGENESIS OF BLADDER 
CONTROL DISORDERS 


As pointed out previously, bladder control disorders 
can be divided into two general categories: disorders 
of filling/storage and disorders of voiding [4]. Stora- 
ge problems can occur as a result of weakness or 
anatomical defects in the urethral outlet, causing 
stress urinary incontinence, which may account for 
one-third of cases. Failure to store also occurs if the 
bladder is unstable or overactive, and this may affect 
> 50 % of incontinent men and 10-15% of inconti- 
nent young women. 


Overactive bladder can occur as a result of sensitiza- 
tion of afferent nerve terminals in the bladder or out- 
let region, changes of the bladder smooth muscle 
secondary to denervation, or to damage to CNS inhi- 
bitory pathways as can be seen in various neurologi- 
cal disorders, such as multiple sclerosis, cerebrovas- 
cular disease, Parkinson’s disease, brain tumors, and 
spinal cord injury [21]. Overactive bladder symp- 
toms (OAB) and/or detrusor overactivity (DO) [6] 
may also occur in elderly patients due to changes in 
the brain or bladder during aging (Figure 4). Urina- 
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ry retention and overflow incontinence can be obser- 
ved in patients with urethral outlet obstruction (e.g. 
prostate enlargement), neural injury, and/or diseases 
that damage nerves (e.g. diabetes mellitus), or in 
those who are taking drugs that depress the neural 
control of the bladder [4]. 


V. THE ELDERLY PATIENT 


In the aging patient many non-urinary pathologic, 
anatomic, physiologic, and pharmacologic factors 
may serve as co-morbidities in the development of 
acute incontinence or the aggravation of chronic 
incontinence. Potentially reversible pathologies must 
be appreciated by the treating physician: infection, 
atrophic vaginitis and urethritis, fecal impaction, 
limited mobility, cognitive dysfunction, hyperglyce- 
mia, and urinary retention or a large residual urine 
[22, 23]. Elderly patients are frequently taking many 
drugs, and iatrogenic incontinence may result from 
pharmacologic side effects of well-intentioned thera- 
py. Sedative hypnotics and alcohol may depress 
general behavior and sensorium; they may also 
depress bladder contractility and reduce the attention 
normally given to bladder cues. Diuretics produce 
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Figure 4. Pathophysiology of detrusor overactivity and the overactive bladder (OAB) syndrome 


polyuria and may the source of complaints of urgen- 
cy, frequency and nocturia. Agents with antimuscari- 
nic properties may significantly decrease detrusor 
contractility and thereby increase residual urine and 
reduce bladder capacity. These can include antihista- 
mines, antidepressants, antipsychotics, opiates, gas- 
trointestinal antispasmodics, and anti-Parkinsonian 
drugs. Agents which exert an o-adrenoceptor stimu- 
lating effect, contained in many decongestants and 
cold remedies, can increase bladder neck tone and 
may promote urinary retention. o-Adrenoceptor 
antagonists may predispose to sphincter incontinen- 
ce. Calcium channel blockers for hypertension or 
coronary artery disease, being smooth muscle 
relaxants, may contribute to urinary retention and 
overflow incontinence. Finally, drug-drug metabolic 
interactions are more important to consider in this 
population. 


Because factors outside of the lower urinary tract 
may affect not only incontinence itself but also the 
feasibility and efficacy of therapy, successful treat- 
ment of established incontinence in the elderly must 
be multifactorial, more so than in younger indivi- 
duals, requiring that factors outside the urinary tract 
be simultaneously addressed [22, 23]. 


815 


VI. BLADDER CONTRACTION 


Normal bladder contraction in humans is mediated 
mainly through stimulation of muscarinic receptors 
in the detrusor muscle. Atropine resistance, i.e. 
contraction of isolated bladder muscle in response to 
electrical nerve stimulation after pretreatment with 
atropine, has been demonstrated in most animal spe- 
cies, but seems to be of little importance in normal 
human bladder muscle [1, 24]. However, atropine- 
resistant (non-adrenergic, non-cholinergic: NANC) 
contractions have been reported in normal human 
detrusor and may be caused by ATP [1, 24]. ATP acts 
on two families of purinergic receptors: an ion chan- 
nel family (P2X) and a G-protein-coupled receptor 
family (P2Y). Seven P2X subtypes and eight P2Y 
subtypes have been identified. In several species 
(rabbit, cat, rat, and human), various studies sugges- 
ted that multiple purinergic excitatory receptors are 
present in the bladder [2]. Immunohistochemical 
experiments with specific antibodies for different 
P2X receptors showed that P2X1 receptors are the 
dominant subtype in membranes of rat detrusor 
muscle and vascular smooth muscle in the bladder. 


Excitatory receptors for ATP are present in parasym- 
pathetic ganglia, afferent nerve terminals, and uro- 
thelial cells [2]. P2X3 receptors, which have been 
identified in small-diameter afferent neurons in dor- 
sal root ganglia, have also been detected immunohis- 
tochemically in the wall of the bladder and ureter in 
a suburothelial plexus of afferent nerves. In P2X3 
knockout mice, afferent activity induced by bladder 
distension was significantly reduced [25]. These data 
indicate that purinergic receptors are involved in 
mechanosensory signaling in the bladder. 


A significant degree of atropine resistance may exist 
in morphologically and/or functionally changed 
bladders, and has been reported to occur in hypertro- 
phic bladders [26], interstitial cystitis [27], neuroge- 
nic bladders [28], and in the aging bladder [29]. The 
importance of the NANC component to detrusor 
contraction in vivo, normally, and in different mictu- 
rition disorders, remains to be established. 


VII. MUSCARINIC RECEPTORS 


In the human bladder, where the mRNAs for all the 
five pharmacologically defined receptors, MI — Ms, 
have been demonstrated [30], there is a predominan- 
ce of mRNAs encoding M? and M3 receptors [30, 
31]. This seems to be the case also in the animal spe- 
cies investigated [32-34]. Both M2 and M3 receptors 
can be found on detrusor muscle cells, where M2 
receptors predominate at least 3:1 over M3 recep- 
tors, but also in other bladder structures, which may 
be of importance for detrusor activation. Thus, mus- 
carinic receptors can be found on urothelial cells, on 
suburothelial nerves and on other suburothelial 
structures, possibly interstitial cells [33, 35]. 


In human as well as animal detrusor, the M3 receptors 
are believed to be the most important for contraction 
[1, 33]. No differences between genders could be 
demonstrated in rat and human bladders [36]. The 
functional role for the M? receptors has not been cla- 
rified, and even in M3 receptor knockout mice, they 
seem responsible for less that 5 % of the carbachol- 
mediated detrusor contraction [37]. Stimulation of Mo 
receptors has been shown to oppose sympathetically 
mediated smooth muscle relaxation, mediated by B- 
ARs [38]. However, based on animal experiments, M2 
receptors have been suggested to directly contribute to 
contraction of the bladder in certain disease states 
(denervation, outflow obstruction). Preliminary expe- 
riments on human detrusor muscle could not confirm 
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this [39, 40]. On the other hand, Pontari et al. [41] 
analyzed bladder muscle specimens from patients 
with neurogenic bladder dysfunction to determine 
whether the muscarinic receptor subtype mediating 
contraction shifts from M3 to the M9 receptor subty- 
pe, as found in the denervated, hypertrophied rat blad- 
der. They concluded that normal detrusor contraction 
is mediated by the M3 receptor subtype, whereas 
contractions can be mediated by the M2 receptors in 
patients with neurogenic bladder dysfunction. 


Muscarinic receptors are coupled to G-proteins, but 
the signal transduction systems may vary. Generally, 
M1, M3, and M5 receptors are considered to couple 
preferentially to Gg/11, activating phosphoinositide 
hydrolysis, in turn leading to mobilization of intracel- 
lular calcium. M? and M4 receptors couple to pertus- 
sis toxin-sensitive Gj/9, resulting in inhibition of ade- 
nylyl cyclase activity (Figure 5). In the human detru- 
sor, Schneider et al. [42] confirming that the muscari- 
nic receptor subtype mediating carbachol-induced 
contraction is the M3 receptor, also demonstrated that 
the phospholipase C inhibitor U 73,122 did not signi- 
ficantly affect carbachol-stimulated bladder contrac- 
tion, despite blocking IP3 generation. They concluded 
that carbachol-induced contraction of human urinary 
bladder is mediated via M3 receptors and largely 
depends on Ca2+ entry through nifedipine-sensitive 
channels and activation of the Rho-kinase pathway. 


Thus, it may be that the main pathways for muscarinic 
receptor activation of the detrusor via M3 receptors 
are calcium influx via L-type calcium channels, and 
increased sensitivity to calcium of the contractile 
machinery via inhibition of myosin light chain phos- 
phatase through activation of Rho-kinase (Figure 6). 


The signaling mechanisms for the M? receptors are 
less clear than those for M3 receptors. As mentioned 
previously, M2 receptor stimulation may oppose sym- 
pathetically induced smooth muscle relaxation, 
mediated by B-ARs via inhibition of adenylyl cyclase 
[38]. In agreement with this, Matsui et al. [43] sug- 
gested, based on results obtained in M9 receptor KO 
mice, that a component of the contractile response to 
muscarinic agonists in smooth muscle involves an M2 
receptor-mediated inhibition of the relaxant effects of 
agents that increase cAMP levels. Mo receptor stimu- 
lation can also activate non-specific cation channels 
and inhibit K arp channels through activation of pro- 
tein kinase C [44, 45]. 


Muscarinic receptors may also be located on the pre- 
synaptic nerve terminals and participate in the regula- 
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ACh = Acetylcholine, PLC=phospholipase C; IP3 = inositol trisphosphate, 
AC=adenylyl cyclase; SR=sarcoplasmic reticulum, Gq, Gi = G-proteins 


Figure 5. Muscarinic receptors and their signal pathways. The effects of released acetylcholine (ACh), acting at muscarinic 
M3 (and M1 and M5) receptors , are believed to stimulate phospholipase C, generation if inositol trisphosphate, and release 
of Ca2+. ACh stimulation of M2 (and M4) is believed to inhibit adenylyl cyclase with consequent reduction of the intracellu- 
lar content of cyclic AMP. 


AC = adenylyl cyclase; cMP = cykliskt AMP; PLC = phospholipase C; IP3 = inositol trisphosphate; G = G-proteins 


Signal pathways for muscarinic receptors 
in the detrusor 


Figure 6. Signal pathways for muscarinic receptors in the human detrusor (according to Fleishmann et al 2004). 

Myosine light chain (MLC) phosphorylation is regulated by a phosphatase and a kinase. Only phosphorylated MLC can react 
with myosin and produce contraction. Stimulation of Rho kinase inhibits MLC phosphatase, and influx of Ca2+ stimulates 
MLC kinase resulting in detrusor contraction. PLC = phospholipase C; IP3 = inositol trisphosphate; DAG = diacylglycerol; 
PKC = protein kinase C; SR sarcoplasmic reticulum 
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tion of transmitter release. The inhibitory pre-junctio- 
nal muscarinic receptors have been classified as mus- 
carinic M9 in the rabbit [46] and rat [47], and M4 in 
the guinea pig [48], and human bladder [49]. Pre- 
junctional facilitatory muscarinic receptors appear to 
be of the M1 subtype in the bladders of rat, rabbit [46, 
47], and humans[50]. The muscarinic facilitatory 
mechanism seems to be upregulated in hyperactive 
bladders from chronic spinal cord transected rats. The 
facilitation in these preparations is primarily mediated 
by M3 muscarinic receptors [50]. 


The muscarinic receptor functions may be changed 
in different urological disorders, such as outflow 
obstruction, neurogenic bladders, bladder overactivi- 
ty without overt neurogenic cause, and diabetes [51]. 
However, it is not always clear what the changes 
mean in terms of changes in detrusor function. 


VIII. DRUGS USED FOR 
TREATMENT OF OVERACTIVE 
BLADDER SYMPTOMS/DETRUSOR 
OVERACTIVITY 


It has been estimated that more than 50 million 
people in the developed world are affected by urina- 
ry incontinence. Even if it affects 30-60% of patients 
older than 65 years, it is not a disease exclusive to 
aging. It appears that OAB/DO may be the result of 
several different mechanisms, both myogenic and 
neurological [52]. Most probably, both factors 
contribute to the genesis of the disease. 


An abundance of drugs has been used for the treat- 
ment of OAB/DO (Table 2). However, for many of 
them, clinical use is based on the results of prelimi- 
nary, open studies rather than randomized, controlled 
clinical trials (RCTs; for discussion of clinical 
research criteria, see addendum). It should be stres- 
sed that in many trials on OAB/DO, there has been 
such a high placebo response that meaningful diffe- 
rences between placebo and active drug cannot be 
demonstrated [53]. However, drug effects in indivi- 
dual patients may be both distinct and useful. 


As underlined by several other subcommittees, drugs 
may be efficacious in some patients, but they do have 
side effects, and frequently are not continued indefini- 
tely. Hence it would be worth considering them as an 
adjunct to conservative therapy. The role of pharma- 
cotherapy is even more contentious in older, and par- 
ticularly frail older people (see Committee no 13). 


1. ANTIMUSCARINIC (ANTICHOLINERGIC) 
DRUGS 


Antimuscarinics block, more or less selectively, 
muscarinic receptors. The common view is that in 
OAB/DO, the drugs act by blocking the muscarinic 
receptors on the detrusor muscle, which are stimula- 
ted by acetylcholine, released from activated choli- 
nergic (parasympathetic) nerves. Thereby, they 
decrease the ability of the bladder to contract. Howe- 
ver, antimuscarinic drugs act mainly during the sto- 
rage phase, decreasing urge and increasing bladder 
capacity, and during this phase, there is normally no 
parasympathetic input to the lower urinary tract 
(Figure 2) [52]. Furthermore, antimuscarinics are 
usually competitive antagonists (Figure 7). This 
implies that when there is a massive release of ace- 
tylcholine, as during micturition, the effects of the 
drugs should be decreased, otherwise the reduced 
ability of the detrusor to contract would eventually 
lead to urinary retention. Undeniably, high doses of 
antimuscarinics can produce urinary retention in 
humans, but in the dose range needed for beneficial 
effects in OAB/DO, there is little evidence for a 
significant reduction of the voiding contraction. The 
question is whether there are other effects of anti- 
muscarinics that can contribute to their beneficial 
effects in the treatment of OAB/DO [54]. Muscarinic 
receptor functions may change in bladder disorders 
associated with OAB/DO, implying that mecha- 


Effects of antimuscarinics 


Figure 7. Antimuscarinics block competitively muscarinic 
receptors. 


Table 2. Drugs used in the treatment of detrusor overactivity. Assessments according to the Oxford system (modified) 


Antimuscarinic drug Level of evidence Grade of recommendation 
Tolterodine 1 A 
Trospium 1 A 
Solifenacin 1 A 
Darifenacin 1 A 
Propantheline 2 B 
Atropine, hyoscyamine 3 C 


Drugs with mixed actions 
Oxybutynin 
Propiverine 


Dicyclomine 
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Antidepressants 
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Imipramine 3 


Alpha-AR antagonists 
Alfuzosin 

Doxazosin 

Prazosin 


Terazosin 
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Tamsulosin 


Beta-AR antagonists 
Terbutaline 3 C 
Salbutamol 3 C 


COX-inhibitors 
Indomethacin 2 


Flurbiprofen 


Other drugs 
Baclofen* 
Capsaicin** 
Resiniferatoxin** 
Botulinum toxin*** 


Estrogen 
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Desmopressin**** 


* intrathecal; ** intravesical; *** bladder wall; **** nocturia 
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nisms, which normally have little clinical importan- 
ce, may be upregulated and contribute to the patho- 
physiology of OAB/DO [55]. 


Muscarinic receptors are found on bladder urothelial 
cells where their density can be even higher than in 
detrusor muscle. The role of the urothelium in blad- 
der activation has attracted much interest [56], but 
whether the muscarinic receptors on urothelial cells 
can influence micturition has not yet been establi- 
shed. Yoshida and colleagues [57] found that there is 
basal acetylcholine release in human detrusor 
muscle. This release was resistant to tetrodotoxin 
and much diminished when the urothelium was 
removed; thus, the released acetylcholine was proba- 
bly of non-neuronal origin and, at least partly, gene- 
rated by the urothelium. There is also indirect clini- 
cal evidence for release of acetylcholine during blad- 
der filling. Smith and co-workers [58] found that in 
patients with recent spinal-cord injury, inhibition of 
acetylcholine breakdown by use of cholinesterase 
inhibitors could increase resting tone and induce 
rhythmic contractions in the bladder. Yossepowitch 
and colleagues [59] inhibited acetylcholine break- 
down with edrophonium in a series of patients with 
disturbed voiding or urinary incontinence. They 
found a significant change in sensation and decrea- 
sed bladder capacity, induction or amplification of 
involuntary detrusor contractions, or significantly 


decreased detrusor compliance in 78% of the patients 
with the symptom pattern of overactive bladder, but 
in no patients without specific complaints suggesting 
DO. Thus, during the storage phase, acetylcholine 
may be released from both neuronal and non-neuro- 
nal sources (eg, the urothelium) and directly or indi- 
rectly (by increasing detrusor smooth muscle tone) 
excite afferent nerves in the suburothelium and 
within the detrusor (Figure 8). This mechanism may 
be important in the pathophysiology of overactive 
bladder and a possible target for antimuscarinic 
drugs (Figure 9). 


Generally, antimuscarinics can be divided into tertia- 
ry and quaternary amines [60]. They differ with 
regards to lipophilicity, molecular charge, and even 
molecular size, tertiary compounds generally having 
higher lipophilicity and molecular charge than qua- 
ternary agents. Atropine, tolterodine, oxybutynin, 
propiverine, darifenacin, and solifenacin are tertiary 
amines. They are generally well absorbed from the 
gastrointestinal tract and should theoretically be able 
to pass into the central nervous system (CNS), 
dependent on their individual physicochemical pro- 
perties. High lipophilicity, small molecular size, and 
low charge will increase the possibilities to pass the 
blood brain barrier. Quaternary ammonium com- 
pounds, like propantheline and trospium, are not well 
absorbed, pass into the CNS to a limited extent, and 
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Figure 8. By inhibiting the effects of acetylcholine, generated from non-nervous sources (urothelium) or leaking from cho- 
linergic nerves during the filling phase, antimuscarinics may inhibit detrusor overactivity and urgency. 
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Urothelium 


Figure 9. Non-detrusor and detrusor muscle sites (M2, M3) in the bladder where antimuscarinics may act. Muscarinic recep- 
tor can be found on urothelial cells, on interstitial cells, and on afferent nerves. VR1I = vanilloid receptor; sGC = soluble gua- 
nylyl cyclase; ATP = adenosine triphosphate; NO = nitric oxide; ACh = aceylcholine; P2X3 = purinergic receptor 


have a low incidence of CNS side effects [60]. They 
still produce well-known peripheral antimuscarinic 
side effects, such as accommodation paralysis, 
constipation, tachycardia, and dryness of mouth. 


Many antimuscarinics (all currently used tertiary 
amines) are metabolized by the P450 enzyme system 
to active and/or inactive metabolites [60]. The most 
commonly involved P450 enzymes are CYP2D6, 
and CYP3A4. The metabolic conversion creates a 
risk for drug-drug interactions, resulting in either 
reduced (enzyme induction) or increased (enzyme 
inhibition, substrate competition) plasma concentra- 
tion/effect of the antimuscarinic and /or interacting 
drug. Antimuscarinics secreted by the renal tubules 
(eg trospium) may theoretically be able to interfere 
with the elimination of other drugs using this mecha- 
nism. 


Antimuscarinics are still the most widely used treat- 
ment for urge and urge incontinence [55]. However, 
currently used drugs lack selectivity for the bladder, 
and effects on other organ systems (Figure 10) may 
result in side effects, which limit their usefulness. 
For example, all antimuscarinic drugs are contraindi- 
cated in untreated narrow angle glaucoma. 


Theoretically, drugs with selectivity for the bladder 
could be obtained, if the subtype(s) mediating blad- 
der contraction, and those producing the main side 
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Figure 10. Desired and non-desired effects of antimuscari- 
nics. 


effects of antimuscarinic drugs, were different. 
Unfortunately, this does not seem to be the case. One 
way of avoiding many of the antimuscarinic side 
effects is to administer the drugs intravesically. 
However, this is practical only in a limited number of 
patients. 


Several antimuscarinic drugs have been used for 
treatment of bladder overactivity. For many of them, 
documentation of effects is not based on RCTs satis- 
fying currently required criteria, and some drugs can 
be considered as obsolete (e.g. emepronium). Infor- 
mation on these drugs has not been included, but can 
be found elsewhere [61, 62]. 


a) Atropine 


Atropine (dl-hyoscyamine) is rarely used for treat- 
ment of OAB/DO because of its systemic side 
effects, which preclude its use. However, in patients 
with neurogenic DO, intravesical atropine may be 
effective for increasing bladder capacity without 
causing any systemic adverse effects, as shown in 
open pilot trials [63-66]. 


The pharmacologically active antimuscarinic half of 
atropine is |-hyoscyamine. Although still used, few 
clinical studies are available to evaluate the antimus- 
carinic activity of |-hyoscyamine sulfate [67]. 


b) Propantheline 


Propantheline bromide is a quaternary ammonium 
compound, non-selective for muscarinic receptor 
subtypes, which has a low (5 to 10%) and indivi- 
dually varying biological availability. It is metaboli- 
zed (metabolites inactive) and has a short halflife 
(less than 2 h) [68].. It is usually given in a dose of 
15 to 30 mg 4 times daily, but to obtain an optimal 
effect, individual titration of the dose is necessary, 
and often higher dosages are required. Using this 
approach in 26 patients with uninhibited detrusor 
contractions, Blaivas et al. [69] in an open study 
obtained a complete clinical response in all patients 
but one, who did not tolerate more than propantheli- 
ne 15 mg 4 times daily. The range of dosages varied 
from 7.5 to 60 mg 4 times daily. In contrast, Thiiroff 
et al. [70] comparing the effects oxybutynin 5 mg x 
3, propantheline 15 mg x 3, and placebo, in a rando- 
mized, double-blind, multicenter trial on the treat- 
ment of frequency, urgency and incontinence related 
to DO (154 patients), found no differences between 
the placebo and propantheline groups. In another 
randomized comparative trial with crossover design 
(23 women with idiopathic DO), and with dose titra- 
tion, Holmes et al. [71] found no differences in effi- 
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cacy between oxybutynin and propantheline. 
Controlled randomized trials (n=6) reviewed by Thii- 
roff et al [53], confirmed a positive, but varying, res- 
ponse to the drug. 


Although the effect of propantheline on OAB/DO 
has not been well documented in controlled trials 
satifying standards of today, it can be considered 
effective, and may, in individually titrated doses, be 
clinically useful. 


c) Trospium 


Trospium. Trospium chloride is a quaternary ammo- 
nium compound with a biological availability less 
than 10% [72]. It is expected to cross the blood-brain 
to a limited extent and seems to have no negative 
cognitive effects [72-74]. The drug has a plasma 
half-life of approximately 20 h, and is mainly (60% 
of the dose absorbed) eliminated unchanged in the 
urine. It is not metabolized by the cytochrome P450 
enzyme system [75]. 

Trospium has no selectivity for muscarinic receptor 
subtypes. In isolated detrusor muscle, it was more 
potent than oxybutynin and tolterodine to antagonize 
carbachol-induced contractions [76]. 


Several RCTs have documented positive effects of 
trospium both in neurogenic DO [77-78] and non- 
neurogenic DO [79-84]. In a placebo-controlled, 
double blind study on patients with with neurogenic 
DO [77], the drug was given twice daily in a dose of 
20 mg over a 3-week period. It increased maximum 
cystometric capacity, decreased maximal detrusor 
pressure and increased compliance in the treatment 
group, whereas no effects were noted in the placebo 
group. Side effects were few and comparable in both 
groups. In another RCT including patients with spi- 
nal cord injuries and neurogenic DO, trospium and 
oxybutynin were equieffective; however, trospium 
seemed to have fewer side effects [78]. 


The effect of trospium in urge incontinence has been 
documented in RCTs. Allousi et al [79] compared the 
effects of the drug with those of placebo in 309 
patients in a urodynamic study of 3 weeks duration. 
Trospium 20 mg was given b.i.d. Significant 
increases were noted in volume at first unstable 
contraction and in maximum bladder capacity. Car- 
dozo et al [80] investigated 208 patients with DO, 
who were treated with trospium 20 mg b.i.d. for two 
weeks. Also in this study, significant increases were 
found in volume at first unstable contraction and in 
maximum bladder capacity in the trospium treated 
group. Trospium was well tolerated with similar fre- 
quency of adverse effects as in the placebo group. 


Jiinemann et al [81] compared trospium 20 mg b.i.d 
with tolterodine 2 mg b.id in a placebo-controlled 
double-blind study on 232 patients with urodynami- 
cally proven DO, sensory urge incontinence or mixed 
incontinence. Trospium reduced the frequency of mic- 
turition, which was the primary endpoint, more than 
tolterodine and placebo, and also reduced the number 
of incontinence episodes more than the comparators. 
Dry mouth was comparable in the trospium and tolte- 
rodine groups (7 and 9%, respectively). 


Halaska et al [82] studied the tolerability and effica- 
cy of trospium chloride in doses of 20 mg twice daily 
for long-term therapy in patients with urge syndro- 
me. The trial comprised a total of 358 patients with 
urge syndrome or urge incontinence. After randomi- 
sation in the ratio of 3:1, participants were treated 
continuously for 52 weeks with either trospium chlo- 
ride (20 mg twice daily) or oxybutynin (5 mg twice 
daily). Urodynamic measurements were performed 
at the beginning, and at 26 and 52 weeks to determi- 
ne the maximal cystometric bladder capacity. The 
frequencies of micturition, incontinence and number 
of urgency events were recorded in patient diary pro- 
tocols in weeks 0, 2, 26 and 52. Analysis of the mic- 
turition diary clearly indicated a reduction of the 
micturition frequency, incontinence frequency, and a 
reduction of the number of urgencies in both treat- 
ment groups. Mean maximum cystometric bladder 
capacity increased during treatment with trospium 
chloride by 92 ml after 26 weeks and 115 ml after 52 
weeks (P=0.001). Further comparison with oxybuty- 
nin did not reveal any statistically significant diffe- 
rences in urodynamic variables between the drugs. 
Adverse events occurred in 64.8% of the patients 
treated with trospium chloride and 76.7% of those 
treated with oxybutynin. The main symptom encoun- 
tered in both treatment groups was dryness of the 
mouth. An overall assessment for each of the drugs 
reveals a comparable efficacy level and a better 
benefit-risk ratio for trospium chloride than for oxy- 
butynin due to better tolerability. 


Zinner et al. [83] treated 523 patients with symptoms 
associated with OAB and urge incontinence with 20 
mg trospium twice daily or placebo in a 12-week, 
multicenter, parallel, double-blind, placebo control- 
led trial. Dual primary end points were change in 
average number of toilet voids and change in urge 
incontinent episodes per 24 hours. Secondary effica- 
cy variables were change in average of volume per 
void, voiding urge severity, urinations during day 
and night, time to onset of action and change in 
Incontinence Impact Questionnaire. Trospium signi- 
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ficantly decreased average frequency of toilet voids 
and urge incontinent episodes compared to placebo. 
It significantly increased average volume per void, 
and decreased average urge severity and daytime fre- 
quency. All effects occurred by week 1 and all were 
sustained throughout the study. Nocturnal frequency 
decreased significantly by week 4 and Incontinence 
Impact Questionnaire scores improved at week 12. 
Trospium was well tolerated. The most common side 
effects were dry mouth (21.8%), constipation (9.5%) 
and headache (6.5%). 


Trospium is a well documented alternative for treat- 
ment of OAB/DO, and seems to be well tolerated. In 
a large US multicenter trial with the same design, 
and including 658 patients with OAB, Rudy et al 
[84] confirmed the data by Zinner et al [83], both 
with respect to efficacy and adverse effects. 


d) Tolterodine 


Tolterodine is a teriary amine, rapidly absorbed and 
extensive metabolized by the cytochrome P450 sys- 
tem (CYP 2D6). The major active 5-hydroxymethy] 
metabolite has a similar pharmacological profile as 
the mother compound [85], and significantly contri- 
butes to the therapeutic effect of tolterodine [86, 87]. 
Both tolterodine and its metabolite have plasma half- 
lifes of 2-3 h, but the effects on the bladder seem to be 
more long-lasting than could be expected from the 
pharmacokinetic data. The relatively low lipophilicity 
of tolterodine implies limited propensity to penetrate 
into the CNS, which may explain a low incidence of 
cognitive side effects [88, 89]. Tolterodine has no 
selectivity for muscarinic receptor subtypes, but is 
claimed to have functional selectivity for the bladder 
over the salivary glands [90, 91]. In healthy volun- 
teers, orally given tolterodine in a high dose (6.4 mg) 
had a powerful inhibitory effect on micturition and 
also reduced stimulated salivation 1 h after adminis- 
tration of the drug [90]. However, 5 h after adminis- 
tration, the effects on the urinary bladder were main- 
tained, whereas no significant effects on salivation 
could be demonstrated. 


Tolterodine is available as immediate-release (IR; 1 
or 2 mg; twice daily dosing) and extended-release 
(ER) forms (2 or 4 mg; once daily dosing). The 
extended release form seems to have advantages 
over the immediate-release form in terms of both 
efficacy and tolerability [92]. 


Several randomised, double blind, placebo-control- 
led studies, on patients with OAB/DO (both idiopa- 
thic and neurogenic DO), have documented a signi- 
ficant reduction in micturition frequency and number 


of incontinence episodes [5, 88, 89]. Comparative 
RCTs such as the OBJECT (Overactive Bladder: 
Judging Effective Control and Treatment), and the 
OPERA (Overactive Bladder; Performance of Exten- 
ded Release Agents) studies have further supported 
its effectiveness. 


The OBJECT trial compared oxybutynin ER 10 mg 
once daily with tolterodine IR 2 mg twice daily [93] 
in a 12-week randomized, double blind, parallel- 
group study including 378 patients with OAB. Parti- 
cipants had between 7 and 50 episodes of urge incon- 
tinence per week and 10 or more voids in 24 hours. 
The outcome measures were the number of episodes 
of urge incontinence, total incontinence, and micturi- 
tion frequency at 12 weeks adjusted for baseline. At 
the end of the study, extended-release oxybutynin 
was found to be significantly more effective than tol- 
terodine in each of the main outcome measures 
adjusted for baseline. Dry mouth, the most common 
adverse event, was reported by 28% and 33% of par- 
ticipants taking extended-release oxybutynin and tol- 
terodine IR, respectively. Rates of central nervous 
system and other adverse events were low and simi- 
lar in both groups. The authors concluded that oxy- 
butynin-ER was more effective than tolterodine IR 
and that the rates of dry mouth and other adverse 
events were similar in both treatment groups. 


In the OPERA study [94], oxybutynin ER at 10 mg/d 
or tolterodine ER at 4 mg/d were given for 12 weeks 
to women with 21 to 60 urge incontinence episodes 
per week and an average of 10 or more voids per 24 
hours. Episodes of incontinence episodes (primary 
end point), total (urge and non urge) incontinence, 
and micturition were recorded in 24-hour urinary 
diaries at baseline and at weeks 2, 4, 8 and 12 and 
compared. Adverse events were also evaluated. 
Improvements in weekly urge incontinence episodes 
were similar for the 790 women who received oxy- 
butynin ER (n=391) or tolterodine ER (n=399). 
Oxybutynin ER was significantly more effective 
than tolterodine ER in reducing micturition frequen- 
cy, and 23.0% of women taking oxybutynin ER 
reported no episodes of urinary incontinence compa- 
red with 16.8% of women taking tolterodine ER. 
Dry mouth, usually mild, was more common with 
oxybutynin ER. Adverse events were generally mild 
and occurred at low rates, with both groups having 
similar discontinuation of treatment due to adverse 
events. The conclusions were that reductions in 
weekly urge incontinence and total incontinence epi- 
sodes were similar with the two drugs. Dry mouth 
was more common with oxybutynin ER, but tolera- 
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bility was otherwise comparable; including adverse 
events involving the central nervous system. 


The ACET (Antimuscarinic Clinical Effectiveness 
Trial) [95] study, patients with OAB were randomi- 
zed to 8 weeks of open-label treatment with either 2 
mg or 4 mg of once-daily TOL-ER and in the other 
to 5 mg or 10mg of extended-release oxybutynin 
(OXY-ER). A total of 1289 patients were included. 
Fewer patients prematurely withdrew from the trial 
in the TOL-ER 4 mg group (12%) than either the 
OXY-ER 5 mg (19%) or OXY-ER 10 mg groups 
(21%). More patients in the OXY-ER 10 mg group 
than the TOL-ER 4 mg group withdrew because of 
poor tolerability (13% vs. 6%). After 8 weeks, 70% 
of patients in the TOL-ER 4 mg group perceived an 
improved bladder condition, compared with 60% in 
the TOL-ER 2 mg group, 59% in the OXY-ER 5 mg 
group and 60% in the OXY-ER 10 mg group. Dry 
mouth was dose-dependent with both agents, 
although differences between doses only reached sta- 
tistical significance in the oxybutynin trial (OX Y-ER 
5 mg vs. OXY-ER 10 mg; p=0.05). Patients treated 
with TOL-ER 4 mg reported a significantly lower 
severity of dry mouth compared with OXY-ER 10 
mg. The conclusion that the findings suggest impro- 
ved clinical efficacy of tolterodine ER (4 mg) than of 
oxybutynin ER (10 mg) may be weakened by the 
open label design of the study. 


Zinner et al [96] evaluated the efficacy, safety, and 
tolerability of a tolterodine ER in treating OAB in 
older (> or =65) and younger (<65) patient an a 12- 
week double-blind, placebo-controlled clinical trial 
including 1015 patients (43.1% aged > or =65) with 
urge incontinence and urinary frequency. Patients 
were randomized to treatment with tolterodine ER 4 
mg once daily (n = 507) or placebo (n = 508) for 12 
weeks. Efficacy, measured with micturition charts 
(incontinence episodes, micturitions, volume voided 
per micturition) and subjective patient assessments, 
safety, and tolerability endpoints were evaluated, 
relative to placebo, according to two age cohorts: 
younger than 65 and 65 and older. Compared with 
placebo, significant improvements in micturition 
chart variables with tolterodine ER showed no age- 
related differences. Dry mouth (of any severity) was 
the most common adverse event in both the toltero- 
dine ER and placebo treatment arms, irrespective of 
age (<65: ER 22.7%, placebo 8.1%; > or =65: ER 
24.3%, placebo 7.2%). Few patients (<2%) experien- 
ced severe dry mouth. No central nervous system, 
visual, cardiac (including electrocardiogram), or 
laboratory safety concerns were noted. Withdrawal 


rates due to adverse events on tolterodine ER 4 mg 
qd were comparable in the two age cohorts (<65: 
5.5%; > or =65: 5.1%). 


The central symptom in the OAB syndrome is urgen- 
cy. Freeman et al [97] presented a secondary analy- 
sis of a double-blind, placebo-controlled study eva- 
luated the effect of once-daily, ER tolterodine on uri- 
nary urgency in patients with OAB. Patients with uri- 
nary frequency (eight or more micturitions per 24 
hours) and urge incontinence (five or more episodes 
per week) were randomized to oral treatment with 
tolterodine ER 4 mg once daily (n=398) or placebo 
(n=374) for 12 weeks. Efficacy was assessed by use 
of patient perception evaluations. Of patients treated 
with tolterodine ER, 44% reported improved urgen- 
cy symptoms (compared with 32% for placebo), and 
62% reported improved bladder symptoms (placebo, 
48%). The odds of reducing urgency and improving 
bladder symptoms were 1.68 and 1.78 times greater, 
respectively, for patients in the tolterodine ER group 
than for patients receiving placebo. In response to 
urgency, there was a more than six-fold increase in 
the proportion of patients able to finish a task before 
voiding in the tolterodine extended release group. 
The proportion of patients unable to hold urine upon 
experiencing urgency was also decreased by 58% 
with tolterodine, compared with 32% with placebo 
(P<.001). 


Mattiasson et al. [98] compared the efficacy of tolte- 
rodine 2 mg twice daily plus simplified bladder trai- 
ning (BT) with tolterodine alone in patients with 
OAB in a multicenter single blend study. At the end 
of the study the median percentage reduction in voi- 
ding frequency was greater with tolterodine + BT 
than with tolterodine alone (33% vs. 25%), while the 
median percentage increase in volume voided per 
void was 31% with tolterodine + BT and 20% with 
tolterodine alone. There was a median of 81% fewer 
incontinence episodes than at baseline with tolterodi- 
ne alone, which was not significantly different from 
that with tolterodine + BT (-87%). It was concluded 
that the effectiveness of tolterodine 2mg twice daily 
can be augmented by a simplified BT regimen. 


Millard et al [99] investigated whether the combina- 
tion of tolterodine plus a simple pelvic floor muscle 
exercise program would provide improved treatment 
benefits compared with tolterodine alone in 480 
patients with OAB. Tolterodine therapy for 24 weeks 
resulted in significant improvement in urgency, fre- 
quency, and incontinence, however, no additional 
benefit was demonstrated for a simple pelvic floor 
muscle exercise program. 
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Tolterodine, in both the immediate and extended 
release forms, has a well-documented effect in 
OAB/DO. It is well tolerated and is currently, toge- 
ther with oxybutynin, first line therapy for patients 
with this disorder. 


e) Darifenacin 


Darifenacin is a tertiary amine with moderate lipo- 
philicity, well absorbed from the gastrointestinal 
tract after oral administration, and extensively meta- 
bolised in the liver by the cytochrome P450 isoforms 
CYP3A4 and CYP2D6. The metabolism of darifena- 
cin by CYP3A4 suggests that co-administration of a 
potent inhibitor of this enzyme (e.g. ketoconazole) 
may lead to an increase in the circulating concentra- 
tion of darifenacin [100]. Darifenacin has been 
developed as a controlled-release formulation, which 
allows once-daily dosing. Recommended dosages 
are 7.5 and 15 mg/d. 


Darifenacin is a selective muscarinic M3 receptor 
antagonist. In vitro, it is selective for human cloned 
muscarinic M3 receptors relative to Mj, M2, M4 or 
Ms receptors. Theoretically, drugs with selectivity 
for the M3 receptor can be expected to have clinical 
efficacy in OAB/DO with reduction of the adverse 
events related to the blockade of other muscarinic 
receptor subtypes [101]. However, the clinical effi- 
cacy and adverse effects of a drug are dependent not 
only on its profile of receptor affinity, but also on its 
pharmacokinetics, and on the importance of musca- 
rinic receptors for a given organ function. 


The clinical effectiveness of darifenacin has been 
documented in several RCTs [102, 103]. Haab et al 
[102] reported a multicentre, double-blind, placebo- 
controlled, parallel-group study which enrolled 
561 patients (19-88 years; 85% female) with OAB 
symptoms for >6 months, and included some 
patients with prior exposure to antimuscarinic 
agents. After washout and a 2-week placebo run-in, 
patients were randomised (1:4:2:3) to once-daily oral 
darifenacin controlled-release tablets: 3.75 mg 
(n=53), 7.5 mg (n=229) or 15 mg (n=115) or mat- 
ching placebo (n=164) for 12 weeks. Patients recor- 
ded daily incontinence episodes, micturition fre- 
quency, bladder capacity (mean volume voided), fre- 
quency of urgency, severity of urgency, incontinence 
episodes resulting in change of clothing or pads and 
nocturnal awakenings due to OAB using an electro- 
nic diary during weeks 2, 6 and 12 (directly prece- 
ding clinic visits). Tolerability data were evaluated 
from adverse event reports. 


Darifenacin 7.5 mg and 15 mg had a rapid onset of 


effect, with significant improvement compared with 
placebo being seen for most parameters at the first 
clinic visit (week 2). Darifenacin 7.5 mg and 15 mg, 
respectively, was significantly superior to placebo 
for improvements in micturition frequency, bladder 
capacity, frequency of urgency, severity of urgency, 
and number of incontinence episodes leading to a 
change in clothing or pads. There was no significant 
reduction in nocturnal awakenings due to OAB. 


The most common adverse events were mild-to- 
moderate dry mouth and constipation with a CNS 
and cardiac safety profile comparable to placebo. No 
patients withdrew from the study as a result of dry 
mouth and discontinuation related to constipation 
was rare (0.6% placebo versus 0.9% darifenacin. 


A review of the pooled darifenacin data from the 
three phase II, multicentre, double blind clinical 
trials in patients with OAB has been carried out 
[103] After a 4-week washout/run-in period, 
1,059 adults (85% female) with symptoms of OAB 
(urge incontinence, urgency and frequency) for at 
least 6 months were randomized to once-daily oral 
treatment with darifenacin: 7.5 mg (n = 337) or 
15 mg (n = 334) or matching placebo (n = 388) for 
12 weeks. Efficacy was evaluated using electronic 
patient diaries that recorded incontinence episodes 
(including those resulting in a change of clothing or 
pads), frequency and severity of urgency, micturition 
frequency, and bladder capacity (volume voided). 
Safety was evaluated by analysis of treatment-rela- 
ted adverse events, withdrawal rates and laboratory 
tests. Relative to baseline, 12 weeks of treatment 
with darifenacin resulted in a dose-related significant 
reduction in median number of incontinence epi- 
sodes per week (7.5 mg, —8.8 [-68.4%]; 15 mg, 
—10.6 [-76.8%]. Significant decreases in the fre- 
quency and severity of urgency, micturition frequen- 
cy, and number of incontinence episodes resulting in 
a change of clothing or pads were also apparent, 
along with an increase in bladder capacity. Darifena- 
cin was well tolerated. The most common treatment- 
related advers events were dry mouth and constipa- 
tion, although together these resulted in few discon- 
tinuations (darifenacin 7.5 mg 0.6% of patients; dari- 
fenacin 15 mg 2.1%; placebo 0.3%). The incidence 
of CNS and cardiovascular adverse events were 
comparable to placebo. 


One of the most noticeable clinical effects of anti- 
muscarinics is their ability to reduce urgency and 
allow patients to postpone micturition. A study was 
conducted to assess the effect of darifenacin, on the 
“warning time’ associated with urinary urgency. This 
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was a multicenter, randomized, double-blind, place- 
bo-controlled study consisting of 2 weeks’ washout, 
2 weeks’ medication-free run-in and a 2-week treat- 
ment phase [104]. Subjects with urinary urgency for 
>6 months prior to enrolment and episodes of urgen- 
cy >4 times daily during run-in were randomized 
(1:1) to darifenacin controlled-release tablets 30 mg 
q.d., or matching placebo. Warning time was defined 
as the time from the first sensation of urgency to 
voluntary micturition or incontinence and was recor- 
ded via an electronic event recorder at baseline (visit 
3) and study end (visit 4) during a 6-hour clinic- 
based monitoring period, with the subject instructed 
to delay micturition for as long as possible. During 
each monitoring period, up to three urge-void cycles 
were recorded. 


Of the 72 subjects who entered the study, 67 had 
warning time data recorded at both baseline and 
study end and were included in the primary efficacy 
analysis (32 on darifenacin, 35 on placebo). Darife- 
nacin treatment resulted in a significant increase in 
mean warning time with a median increase of 4.3 
minutes compared with placebo. Overall, 47% of 
darifenacin-treated subjects compared with 20% 
receiving placebo achieved a 230% increase in mean 
warning time. 


There were methodological problems associated 
with this study; it utilized a dose of 30 mg, (higher 
than the dose likely to be recommended for clinical 
use), the treatment period was short, was conducted 
in a clinical-centred environment, the methodology 
carried with it a significant potential training effect, 
and the placebo group had higher baseline values 
than the treatment group. However, this pilot study is 
the first study to evaluate changes in warning time, 
which is potentially important to individuals with 
symptoms associated with OAB. The observations 
suggest that darifenacin increases warning time com- 
pared with placebo, allowing subjects more time to 
reach a toilet and potentially avoiding the embarras- 
sing experience of incontinence. It is likely that stu- 
dies with future studies with other antimuscarinic 
agents will demonstrate similar findings. 


The effect of darifenacin on cognitive function was 
evaluated in elderly volunteers who did not present 
with clinical dementia [310]. This double-blind, 3- 
period crossover study, randomised 129 volunteers 
(aged 265 years, with no/mild cognitive impairment) 
to receive three of five tablets: darifenacin control- 
led-release 3.75 mg, 7.5 mg or 15 mg q.d.; darifena- 
cin immediate-release 5 mg t.i.d., or matching place- 
bo. Each 14-day treatment period was separated by 7 


days’ washout. Cognitive function tests and alert- 
ness, calmness and contentment evaluations were 
completed at baseline and at treatment end. For the 
primary endpoints, memory scanning sensitivity, 
speed of choice reaction time and word recognition 
sensitivity, there were no statistically significant dif- 
ferences for darifenacin versus placebo. Darifenacin 
treatment was not associated with changes in alert- 
ness, contentment or calmness that are likely to be 
clinically relevant. Darifenacin was well tolerated, 
the most common adverse events being mild-to- 
moderate dry mouth and constipation. It was conclu- 
ded from this study that in elderly volunteers, darife- 
nacin did not impair cognitive function. This was 
suggested to be related to its M3 receptor selectivity, 
with negligible M] receptor antagonism. 


Darifenacin has a well-documented effect in 
OAB/DO, and the adverse event profile seems 
acceptable. 


f) Solifenacin (YM-905) 


Solifenacin (YM905) is a tertiary amine, well absor- 
bed form the gastrointestinal tract (absolute bioavai- 
lability 90%). It undergoes significant hepatic meta- 
bolism involving the cytochrome P450 enzyme sys- 
tem (CYP3A4). In subjects who received a single 
oral dose of 10 mg solifenacin on day 7 of a 20-day 
regimen of ketoconazole administration (200 mg) 
Cmax and AUCO0-inf were increased by only 
approximately 40% and 56%, respectively [105]. 
The mean terminal half-life is approximately 50 
hours [106, 107]. 


Two large-scale phase 2 trials with parallel designs 
were performed on men and women treated with 
solifenacin [108, 109]. The first dose-ranging study 
evaluated solifenacin 2.5 mg, 5 mg, 10 mg, and 20 
mg and tolterodine (2 mg b.id.) in a multinational 
placebo-controlled study of 225 patients with urody- 
namically confirmed DO [108]. Patients received 
treatment for 4 weeks followed by 2 weeks of fol- 
low-up. Inclusion criteria for this and subsequent 
phase 3 studies of patients with OAB included 28 
micturitions per 24 hours and either one episode of 
incontinence or one episode of urgency daily as 
recorded in 3-day micturition diaries. Micturition 
frequency, the primary efficacy variable, was statis- 
tically significantly reduced in patients taking solife- 
nacin 5 mg, 10 mg, and 20 mg, but not in patients 
receiving placebo or tolterodine. This effect was 
rapid with most of the effect observed at the earliest 
assessment visit, 2 weeks after treatment initiation. 
In addition, the 5 mg, 10 mg, and 20 mg dosing 
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groups were associated with statistically significant 
increases in volume voided relative to placebo and 
numerically greater reductions in episodes of urgen- 
cy and incontinence when compared with placebo. 
Study discontinuations due to adverse events were 
similar across treatment groups, albeit highest in the 
20-mg solifenacin group. As the 5 mg and 10 mg 
doses caused lower rates of dry mouth than toltero- 
dine, and superior efficacy outcomes relative to pla- 
cebo, these dosing strengths were selected for further 
evaluation in large-scale phase 3 studies. 


The second dose-ranging study of solifenacin 2.5 
mg to 20 mg was carried out in the US [109]. This 
trial included 261 evaluable men and women recei- 
ving solifenacin or placebo for 4 weeks followed by 
a 2-week follow-up period. Micturition frequency 
was Statistically significantly reduced relative to 
placebo in patients receiving 10 mg and 20 mg soli- 
fenacin. Number of micturitions per 24 hours sho- 
wed reductions by day 7 and continued to decrease 
through day 28; day 7 was the earliest time point 
tested in solifenacin trials and these findings 
demonstrate efficacy as early as one week. The 5 
mg, 10 mg, and 20 mg dosing groups experienced 
statistically significant increases in volume voided 
and the 10 mg solifenacin dose was associated with 
statistically significant reductions in episodes of 
incontinence. 


Four pivotal phase 3 studies were conducted to eva- 
luate the efficacy, safety, and tolerability of solifena- 
cin in adult patients with OAB. The primary efficacy 
variable in all studies was change from baseline to 
end point in micturitions/24 hours and secondary 
efficacy variables included change in mean number 
of daily urgency and incontinence episodes. Mean 
volume voided per micturition served as an additio- 
nal secondary efficacy outcome and provided an 
objective measure of bladder function. Efficacy was 
assessed by patient diary recordings collected at four 
assessment points during the 12-week trial. Two stu- 
dies utilized the King’s Health Questionnaire to eva- 
luate QoL. Safety was evaluated on the basis of 
adverse events, clinical laboratory values, vital signs, 
physical examinations, and ECGs. 


In the first of the double-blind multinational trials, a 
total of 1077 patients were randomized to 5 mg soli- 
fenacin, 10 mg solifenacin, tolterodine (2 mg bid), or 
placebo [110]. 


It should be noted that this study was powered only 
to compare active treatments to placebo. Compared 
with placebo (-8%), mean micturitions/24 h were 


significantly reduced with solifenacin 10 mg (-20%), 
solifenacin 5 mg (-17%), and tolterodine (-15%). 
Solifenacin was well tolerated, with few patients dis- 
continuing treatment. Incidences of dry mouth were 
4.9% with placebo, 14.0% with solifenacin 5 mg, 
21.3% with solifenacin 10 mg, and 18.6% with tolte- 
rodine 2 mg bid. 


A second multinational trial reported efficacy out- 
comes in 857 patients randomized to placebo, 5 mg 
solifenacin, and 10 mg solifenacin [111]. Primary 
efficacy analyses showed a statistically significant 
reduction in micturition frequency following treat- 
ment at both doses of solifenacin succinate compared 
with placebo. Secondary efficacy variables, inclu- 
ding urgency, volume voided per micturition, and 
incontinence episodes per 24 hours also demonstra- 
ted the superiority of solifenacin over placebo. Per- 
cent reduction in urgency episodes per 24 hours was 
51% and 52% with solifenacin (5 mg and 10 mg, res- 
pectively) and 33% with placebo. Percent increase in 
volume voided per micturition was 25.4% (5 mg) 
and 29.7% (10 mg) with solifenacin compared with 
11% for placebo. Percent decreases in episodes of 
urge incontinence were 62.7% (5 mg) and 57.1% (10 
mg) for the solifenacin groups and 42.5% for the pla- 
cebo group. Finally, all incontinence episodes were 
reduced by 60.7% (5 mg) and 51.9% (10 mg) with 
solifenacin compared with a 27.9% change with pla- 
cebo. Most adverse events reported were mild. The 
proportion of patients who did not complete the 
study due to adverse events was low and comparable 
among treatment groups (ie, 3.3% in the placebo 
group, 2.3% and 3.9% in the 5-mg and 10-mg solife- 
nacin groups, respectively). Incidences of dry mouth 
were 2.3%, 7.7%, and 23.1% with placebo and soli- 
fenacin 5 mg and 10 mg, respectively. There were no 
clinically significant effects on ECG parameters, 
laboratory values, vital signs, physical examination, 
or postvoid residual volume. Solifenacin treatment 
was well tolerated and produced statistically signifi- 
cant reductions in QoL domains including inconti- 
nence, sleep/energy, role limitations and emotions. 


Two additional double-blind pivotal trials with paral- 
lel study designs and similar baseline demographics 
were carried out in the US and results have been poo- 
led for ease of reporting [112]. Data collected from 
micturition diaries were analyzed for 1208 patients 
(604 placebo, 604 solifenacin). Reductions in the 
number of micturitions per 24 hours, the primary 
efficacy end point, was seen in the solifenacin group 
compared with the placebo group. Similar benefit 
was observed with solifenacin compared with place- 
bo in three of the five secondary end points, inclu- 
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ding a decrease in the number of incontinence and 
number of urgency episodes per 24 hours, as well as 
an increase in the volume voided per micturition 
(46.8 mL vs 7.7 mL, respectively. Among patients 
who were incontinent at baseline, a significantly 
greater number of patients in the solifenacin group vs 
the placebo group became continent by the end of the 
study (53% vs 31%, respectively. 


Patients from the two phase 3 multinational trials 
described above were invited to enroll in a year long 
open-label extension trial of solifenacin 5 mg and 10 
mg. Preliminary results from this extension trial indi- 
cate that solifenacin efficacy and tolerability conti- 
nues to improve with long-term treatment. 


Solifenacin has a well-documented effect in OAB/ 
DO, and the adverse event profile seems acceptable. 


2. DRUGS ACTING ON MEMBRANE CHANNELS 
a) Calcium antagonists 


Activation of detrusor muscle, both through musca- 
rinic receptor and NANC pathways, seems to requi- 
re influx of extracellular Ca2+ through C2+ chan- 
nels, as well as via mobilization of intracellular Ca2+ 
[1, 113]. The influx of extracellular calcium can be 
blocked by calcium antagonists, blocking L-type 
Ca2+ channels, and theoretically, this would be an 
attractive way of inhibiting DO. However, there have 
been few clinical studies of the effects of calcium 
antagonists in patients with DO. Naglie et al. [114] 
evaluated the efficacy of nimodipine for geriatric 
urge incontinence in a randomized, double-blind, 
placebo controlled crossover trial. Thirty mg nimo- 
dipine was given twice daily for 3 weeks in older 
persons with DO and chronic urge incontinence. A 
total of 86 participants with a mean age of 73.4 years 
were randomized. The primary outcome was the 
number of incontinent episodes, as measured by the 
self-completion of a 5-day voiding record. Seconda- 
ry outcomes included the impact of urinary inconti- 
nence on quality of life measured with a modified 
incontinence impact questionnaire and symptoms, as 
measured by the AUA symptom score. In the 76 
(88.4%) participants completing the study, there was 
no significant difference in the number of inconti- 
nent episodes with nimodipine versus placebo. 
Scores on the incontinence impact questionnaire and 
the AUA symptom score were not significantly dif- 
ferent with nimodipine versus placebo, and the 
authors concluded that treatment of geriatric urge 
incontinence with 30 mg nimodipine twice daily was 
unsuccessful. 


Available information does not suggest that systemic 
therapy with calcium antagonists is an effective way 
to treat DO. 


b) Potassium channel openers 


Opening of Ktchannels and subsequent efflux of Kt 
will produce hyperpolarization of various smooth 
muscles, including the detrusor [113, 115]. This 
leads to a decrease in Ca2+ influx by reducing the 
opening probability of Ca2*channels with subse- 
quent relaxation or inhibition of contraction. Theore- 
tically, such drugs may be active during the filling 
phase of the bladder, abolishing bladder overactivity 
with no effect on normal bladder contraction. Kt 
channel openers, such as pinacidil and cromakalim, 
have been effective in animal models [113, 115], but 
clinically, the effects have not been encouraging. The 
first generation of openers of ATP-sensitive Kt 
channels, such as cromakalim and pinacidil, were 
found to be more potent as inhibitors of vascular pre- 
parations than of detrusor muscle, and in clinical 
trials performed with these drugs, no bladder effects 
have been found at doses already lowering blood 
pressure [116, 117]. However, new drugs with K app 


channel opening properties have been described, 
which may be useful for the treatment of bladder 
overactivity [113]. K+channel opening is a theoreti- 
cally attractive way of treating DO, since it would 
make it possible to eliminate undesired bladder 
contractions without affecting normal micturition. 
However, at present there is no evidence from RCTs 
to suggest that K+ channel openers represent a treat- 
ment alternative. 


3. DRUGS WITH “MIXED” ACTION 


Some drugs used to block bladder overactivity have 
been shown to have more than one mechanism of 
action. They all have a more or less pronounced anti- 
muscarinic effect and, in addition, an often poorly 
defined “direct” action on bladder muscle. For seve- 
ral of these drugs, the antimuscarinic effects can be 
demonstrated at much lower drug concentrations 
than the direct action, which may involve blockade 
of voltage operated Ca2+ channels. Most probably, 
the clinical effects of these drugs can be explained 
mainly by an antimuscarinic action. Among the 
drugs with mixed actions was terodiline, which was 
withdrawn from the market because it was suspected 
to cause polymorphic ventricular tachycardia (torsa- 
de de pointes) in some patients [118, 119]. 
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a) Oxybutynin 


Oxybutynin is a tertiary amine that is well absorbed, 
and undergoes extensive upper gastrointestinal and 
first-pass hepatic metabolism via the cytochrome P- 
450 system (CYP3A4) into multiple metabolites. 
The primary metabolite, N-desethyloxybutynin 
(DEO) has pharmacological properties similar to the 
parent compound [120], but occurs in much higher 
concentrations after oral administration [121]. It has 
been implicated as the major cause of the troubleso- 
me side effect of dry mouth associated with the 
administration of oxybutynin. It seems reasonable to 
assume that the effect of oral oxybutynin to a large 
extent is exerted by the metabolite. The occurrence 
of an active metabolite may also explain the lack of 
correlation between plasma concentration of oxybu- 
tynin itself and side effects in geriatric patients 
reported by Ouslander et al. [122]. The plasma half- 
life of the oxybutynin is approximately 2 hours, but 
with wide interindividual variation [121, 123]. 


Oxybutynin has several pharmacological effects, 
some of which seem difficult to relate to its effecti- 
veness in the treatment of DO. It has both an anti- 
muscarinic and a direct muscle relaxant effect, and, 
in addition, local anesthetic actions. The latter effect 
may be of importance when the drug is administered 
intravesically, but probably plays no role when it is 
given orally. In vitro, oxybutynin was 500 times 
weaker as a smooth muscle relaxant than as an anti- 
muscarinic agent [124]. Most probably, when given 
systemically, oxybutynin acts mainly as an antimus- 
carinic drug. Oxybutynin has a high affinity for mus- 
carinic receptors in human bladder tissue and effec- 
tively blocks carbachol-induced contractions [120, 
125]. The drug was shown to have s slightly higher 
affinity for muscarinic My and M3 receptors than for 
M2 receptors [126, 127], but the clinical significan- 
ce of this is unclear. 


The immediate release (IR) form of oxybutynin 
(OXY-IR) is recognized for its efficacy and the 
newer anti-muscarinic agents are all compared to it 
once efficacy over placebo has been determined. In 
general, the new formulations of oxybutynin and 
other anti-muscarinic agents offer patients efficacy 
roughly equivalent to that of OXY-IR and the advan- 
tage of the newer formulations lies in improved 
dosing schedules and side-effect profile [93, 94, 
128]. An extended release (OX Y-ER) once daily oral 
formulation gained approval by the US Food and 
Drug Administration (FDA) in 1999. OXY-ER uses 


a patented, push-pull, osmotic delivery system to 
deliver oxybutynin at a fixed rate over 24 hours and 
offers dosage flexiblity between 5 and 30 mg/day. 
An oxybutynin transdermal delivery system (OXY- 
TDS) was approved by the FDA in 2003. This OX Y- 
TDS offers a twice-weekly dosing regimen and the 
potential for improved patient compliance and tole- 
rability. Again, however, the data support these 
newer formulations of oxybutynin as effective in the 
treatment of OAB with significant reductions in urge 
incontinence, but only asmall number of patients 
reach total dryness. For this reason, in addition to 
side effects and cost, very few patients continue to 
remain on the medications for a full year. 


Immediate-release oxybutynin (Oxy-IR). Several 
controlled studies have have shown that OXY-IR is 
effective in controlling DO, including neurogenic 
DO [5, 129, 130]. The recommended oral dose of the 
immediate release form is 5 mg t.d. or q.i.d., even if 
lower doses have been used. Thiiroff et al [53] 
(1998) summarized 15 randomized controlled stu- 
dies on a total of 476 patients treated with oxybuty- 
nin. The mean decrease in incontinence was recor- 
ded as 52% and the mean reduction in frequency for 
24 h was 33%. The overall ” subjective improve- 
ment” rate was reported as 74 % (range 61%- 100%). 
The mean percent of patients reporting an adverse 
effect was 70 (range 17% - 93%). Oxybutynin 7.5 to 
15 mg/day significantly improved quality of life of 
patients suffering from overactive bladder in a large 
open multicenter trial. In this study, patients” com- 
pliance was 97% and side effects, mainly dry mouth, 
was reported by only 8% of the patients [131]. In 
nursing home residents (n=75), Ouslander et al. 
[132] found that oxybutynin did not add to the clini- 
cal effectiveness of prompted voiding in a placebo- 
controlled, double blind, cross-over trial. On the 
other hand, in another controlled trial in elderly sub- 
jects (n=57), oxybutynin with bladder training was 
found to be superior to bladder training alone [133]. 


Several open studies in patients with spinal cord 
injuries have suggested that oxybutynin, given oral- 
ly or intravesically, can be of therapeutic benefit 
[134, 135]. 


The therapeutic effect of immediate release oxybuty- 
nin on DO is associated with a high incidence of side 
effects (up to 80% with oral administration). These 
are typically antimuscarinic in nature (dry mouth, 
constipation, drowsiness, blurred vision) and are 
often dose-limiting [136, 137]. The effects on the 
electrocardiogram of oxybutynin were studied in 
elderly patients with urinary incontinence [138]; no 
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changes were found. It cannot be excluded that the 
commonly recommended dose 5 mg x 3 is unneces- 
sarily high in some patients, and that a starting dose 
of 2.5 mg x 2 with following dose-titration would 
reduce the number of adverse effects [131]. 


Extended release oxybutynin (Oxy-ER). This formu- 
lation was developed to decrease metabolite forma- 
tion of DEO with the presumption that it would 
result in decreased side effects, especially dry mouth, 
and improve patient compliance with remaining on 
oxybutynin therapy. The formulation utilizes an 
osmotic system to release the drug at a controlled 
rate over 24 hours distally into the large intestine 
where absorption is not influenced by the cytochro- 
me P-450 enzyme system. This reduction in meta- 
bolism is meant to improve the rate of dry mouth 
complaints when compared to OXY-IR. DEO is still 
formed during the first-pass metabolism through the 
hepatic cytochrome P-450 enzymes, but clinical 
trials have indeed demonstrated improved dry mouth 
rates compared with OXY-IR [139]. Salivary output 
studies have also been interesting. Two hours after 
administration of OX Y-IR or tolterodine IR, salivary 
production decreased markedly and then gradually 
returned to normal. With OX Y-ER, however, saliva- 
ry output was maintained at predose levels throu- 
ghout the day [140]. 


The effects of OXY-ER have been ell documented 
[141]. In the OBJECT study [93], the efficacy and 
tolerability of 10 mg OXY-ER was compared to a 
twice daily 2 mg dose of tolterodine IR totaling 4 mg 
in a day 2. OXY-ER was statistically more effective 
than the tolterodine IR in weekly urge incontinence 
episodes, total incontinence, and frequency and both 
medications were equally well tolerated. The basic 
study was repeated as the OPERA study [194] with 
the difference that this study was a direct comparison 
of the two extended-release forms, OX Y-ER (10 mg) 
and tolterodine ER (4 mg) and the results were quite 
different. In this study there was no significant dif- 
ference in efficacy for the primary endpoint of urge 
incontinence, however, tolterodine ER had a statisti- 
cally lower incidence of dry mouth. OXY-ER was 
only statistically better at 10 mg than tolterodine ER 
4 mg in the reduction of the rate of urinary frequen- 
cy. These studies made it clear that in comparative 
studies IR entities of one drug should no longer be 
compareded with ER entities of the other. 


Greater reductions in urge and total incontinence 
have been reported in patients treated in dose-escala- 
tion studies with OXY-ER. In two randomized stu- 
dies, the efficacy and tolerability of OXY-ER were 


compared with OXY-IR. In the 1999 study [142], 
105 patients with urge or mixed incontinence were 
randomized to receive 5-30 mg OXY-ER once daily 
or 5 mg of OXY-IR 1-4 times/day. Dose titrations 
began at 5 mg and the dose was increased every 4-7 
days until one of three endpoints was achieved. 
These were 1) the patient reported no urge inconti- 
nence during the final two days of the dosing period; 
2) the maximum tolerable dose was reached; the 
maximum allowable dose (30 mg for OX Y-ER or 20 
mg for OXY-IR) was reached. The mean percentage 
reduction in weekly urge and total incontinence epi- 
sodes was statistically similar between OX Y-ER and 
OXY-IR but dry mouth was reported statistically 
more often with OXY-IR. In the 2000 study [143], 
226 patients were randomized between OX Y-ER and 
OXY-IR with weekly increments of 5 mg daily up to 
20 mg daily. As in the 1999 study, OXY-ER again 
achieved a >80% reduction in urge and total inconti- 
nence episodes and a significant percentage of 
patients became dry. A negative aspect of these stu- 
dies is that there were no naive patients included, as 
all patients were known responders to oxybutynin. 
Similar efficacy results have been achieved, howe- 
ver, with OXY-ER in a treatment-naive population 
[144]. 


Transdermal oxybutynin (OXY-TDS). Transdermal 
delivery also alters oxybutynin metabolism reducing 
DEO production to an even greater extent than OXY- 
ER. A recent study [145] comparing OXY-TDS with 
OXY-IR demonstrated a statistically equivalent 
reduction in daily incontinent episodes (66% for 
OXY-TDS and 72% for OXY-IR), but much less dry 
mouth (38% for OXY-TDS and 94% for OXY-IR). 
In another study [128] the 3.9-mg daily dose patch 
significantly reduced the number of weekly inconti- 
nence episodes while reducing average daily urinary 
frequency confirmed by an increased average voided 
volume. Furthermore, dry mouth rate was similar to 
placebo (7% vs 8.3%). In a third study [146] OXY- 
TDS was compared not only to placebo but to TOL- 
ER. Both drugs equivalently and significantly redu- 
ced daily incontinence episodes and increased the 
average voided volume, but TOL-ER was associated 
with a significantly higher rate of antimuscarinic 
adverse events. The primary adverse event for OXY- 
TDS was application site reaction pruritis in 14% 
and erythema in 8.3% with nearly 9% feeling that the 
reactions were severe enough to withdraw from the 
study, despite the lack of systemic problems. 


The pharmacokinetics and adverse effect dynamics 
of OXY-TDS (3.9 mg/day) and OXY-ER (10 
mg/day) were compared in healthy subjects in a ran- 
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domized, 2-way crossover study [139]. Multiple 
blood and saliva samples were collected and phar- 
macokinetic parameters and total salivary output 
were assessed. OXY-TDS administration resulted in 
greater systemic availability and minimal metabo- 
lism to DEO compared to OX Y-ER which resulted in 
greater salivary output in OX Y-TDS patients and less 
dry mouth symptomatology than when taking OX Y- 
ER. 


Other administration forms. Rectal administration 
[147] was reported to have fewer adverse effects 
than the conventional tablets. Administered intrave- 
sically, oxybutynin has in several studies been 
demonstrated to increase bladder capacity and pro- 
duce clinical improvement with few side effects, 
both in neurogenic and in other types of DO, and 
both in children and adults [148], although adverse 
effects may occur [149, 150]. 


Oxybutynin has a well-documented efficacy in the 
treatment of OAB/DO, and is, together with toltero- 
dine, first line treatment for patients with this disor- 
der. 


b) Dicyclomine 


Dicyclomine has attributed to it both a direct relaxant 
effect on smooth muscle and an antimuscarinic 
action [151]. Favorable results in DO have been 
demonstrated in several studies [5]. Even if publi- 
shed experiences of the effect of dicyclomine on DO 
are favourable, the drug is not widely used, and 
controlled clinical trials documenting its efficacy and 
side effects are scarce. 


c) Propiverine 


Several aspects of the preclinical, pharmacokinetic, 
and clinical effects of propiverine have recently been 
reviewed [152]. The drug is rapidly absorbed (ty 


2 h), but has a high first pass metabolism, and its bio- 
logical availability is about 50%. Propiverine is an 
inducer on hepatic cytochrome P450 enzymes in rats 
in doses about 100-times above the therapeutic doses 
in man [153]. Several active metabolites are formed 
[154, 155]. Most probable these metabolites contri- 
bute to the clinical effects of the drug, but their indi- 
vidual contributions have not been clarified. The 
half-life of the mother compound is about 11-14 h. 


Propiverine has been shown to have combined anti- 
muscarinic and calcium antagonistic actions [156, 
157]. The importance of the calcium antagonistic 
component for the drug’s clinical effects has not 
been established. 


Propiverine has been shown to have beneficial 


effects in patients with DO in several investigations. 
Thiiroff et al [53] collected 9 randomized studies on 
a total of 230 patients, and found reductions in fre- 
quency (30%) and micturitions per 24 h (17%), a 64 
ml increase in bladder capacity, and a 77% (range 
33-80%) subjective improvement. Side effects were 
found in 14 % (range 8-42%). In patients with neu- 
rogenic DO, controlled clinical trials have demons- 
trated propiverine’s superiority over placebo [158]. 
Propiverine also increased bladder capacity and 
decreased maximum detrusor contractions. Control- 
led trials comparing propiverine, flavoxate and pla- 
cebo [159], and propiverine, oxybutynin and placebo 
[160, 161], have confirmed the efficacy of propiveri- 
ne, and suggested that the drug may have equal effi- 
cacy and fewer side effects than oxybutynin. 


Madersbacher et al [161] compared the tolerability 
and efficacy of propiverine (15 mg t.i.d.) oxybutynin 
(5 mg b.i.d.) and placebo in 366 patients with urgen- 
cy and urge incontinence in a randomized, double- 
blind placebo-controlled clinical trial. Urodynamic 
efficacy of propiverine was judged similar to that of 
oxybutynin, but the incidence of dry mouth and the 
severity of dry mouth were judged less with propive- 
rine than with oxybutynin. Dorschner et al [162] 
investigated in a double-blind, multicentre, placebo- 
controlled, randomized study, the efficacy and car- 
diac safety of propiverine in 98 elderly patients 
(mean age 68 years), suffering from urgency, urge 
incontinence or mixed urge-stress incontinence. 
After a 2-week placebo run-in period, the patients 
received propiverine (15 mg t.i.d.) or placebo (t.i.d.) 
for 4 weeks. Propiverine caused a significant reduc- 
tion of the micturition frequency (from 8.7 to 6.5) 
and a significant decrease in episodes of incontinen- 
ce (from 0.9 to 0.3 per day). The incidence of adver- 
se events was very low (2% dryness of the mouth 
under propiverine — 2 out of 49 patients). Resting 
and ambulatory electrocardiograms indicated no 
significant changes. 


Propiverine has a documented beneficial effect in the 
treatment of DO, and seems to have an acceptable 
side effect profile. 


d) Flavoxate 


Flavoxate is well absorbed, and oral bioavailability 
appeared to be close to 100% [60].The drug is exten- 
sively metabolized and plasma half-life was found to 
be 3.5 h [163]. Its main metabolite (3-methylflavo- 
ne-8-carboxylic acid, MFCA) has been shown to 
have low pharmacological activity [164, 165]. The 
main mechanism of flavoxate’s effect on smooth 
muscle has not been established. The drug has been 
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found to possess a moderate calcium antagonistic 
activity, to have the ability to inhibit phosphodieste- 
rase, and to have local anesthetic properties; no anti- 
muscarinic effect was found [166]. Uckert et al [76], 
on the other hand, found that in strips of human blad- 
der, the potency of flavoxate to reverse contraction 
induced by muscarinic receptor stimulation and by 
electrical field stimulation was comparable, It has 
been suggested that pertussis toxin-sensitive G-pro- 
teins in the brain are involved in the flavoxate-indu- 
ced suppression of the micturition reflex, since intra- 
cerebroventricularly or intrathecally administered 
flavoxate abolished isovolumetric rhytmic bladder 
contractions in anesthetized rats [167]. 


The clinical effects of flavoxate in patients with DO 
and frequency, urge and incontinence have been stu- 
died in both open and controlled investigations, but 
with varying rates of success [168]. Stanton [169] 
compared emepronium bromide and flavoxate in a 
double-blind, cross-over study of patients with detru- 
sor instability and reported improvement rates of 
83% and 66% after flavoxate or emepronium bromi- 
de, respectively, both administered as 200 mg 3 
times daily. In another double-blind, cross-over 
study comparing flavoxate 1200 mg/day with that of 
oxybutynin 15 mg daily in 41 women with idiopathic 
motor or sensory urgency, and utilising both clinical 
and urodynamic criteria, Milani et al. [170] found 
both drugs effective. No difference in efficacy was 
found between them, but flavoxate had fewer and 
milder side effects. Other investigators, comparing 
the effects flavoxate with those of placebo, have not 
been able to show any beneficial effect of flavoxate 
at dosages up to 400 mg 3 times daily [171-173]. In 
general, few side effects have been reported during 
treatment with flavoxate. On the other hand its effi- 
cacy, compared to other therapeutic alternatives, is 
not well documented. 


4. o- ADRENOCEPTOR ANTAGONISTS 


Even if it is well known that œ-AR antagonists can 
ameliorate lower urinary tract symptoms in men with 
BPH [174], there are no controlled clinical trials sho- 
wing that they are an effective alternative in the treat- 
ment of bladder overactivity in this patient category. 
In an open label study, Arnold [175] evaluated the cli- 
nical and pressure-flow effects of tamsulosin 0.4 mg 
once daily in patients with lower urinary tract symp- 
toms (LUTS) caused by benign prostatic obstruction 
(BPO. He found that tamsulosin produced a signifi- 
cant decrease in detrusor pressure, increase in flow 
rate and a symptomatic improvement in patients with 
LUTS and confirmed obstruction. o-AR antagonists 


have been used to treat patients with neurogenic DO 
[5, 176]; however, the success has been moderate. 


Although o-AR antagonists may be effective in 
selected cases of bladder overactivity, convincing 
effects documented in RCTs are lacking. In women, 
these drugs may produce stress incontinence [177]. 


5. B-ADRENOCEPTOR AGONISTS 


In isolated human bladder, non-subtype selective B- 
AR agonists like isoprenaline have a pronounced 
inhibitory effect, and administration of such drugs 
can increase bladder capacity in man [1]. However, 
the B-ARs of the human bladder were shown to have 
functional characteristics typical of neither B1-, nor 
B2- ARs, since they could be blocked by propranolol, 
but not by practolol or metoprolol (B1) or butoxami- 
ne (B2) [178, 179]. Both normal and neurogenic 
human detrusors were shown to express B1-, B2-, 
and B3-AR mRNAs, and selective B3-AR agonists 
effectively relaxed both types of detrusor muscle 
[180-182]. Thus, it seems that the atypical B-AR of 
the human bladder may be the B3-AR. 


On the other hand, early receptor binding studies 
using subtype selective ligands, suggested that the B- 
ARs of the human detrusor are primarily of B2 sub- 
type [1], and favourable effects on DO were reported 
in open studies with selective B2-AR agonists such 
as terbutaline [183]. In a double-blind investigation 
clenbuterol 0.01 mg 3 times daily was shown to have 
a good therapeutic effect in 15 of 20 women with DO 
[184]. Other investigators, however, have not been 
able to show that B-ARs agonists represent an effec- 
tive therapeutic principle in elderly patients with DO 
[185], or in young patients with myelodysplasia and 
DO [186]. Whether or not this is of importance in 
humans and whether B3-AR stimulation will be an 
effective way of treating the OAB/DO has yet to be 
shown in controlled clinical trials. 


6. ANTIDEPRESSANTS 


Several antidepressants have been reported to have 
beneficial effects in patients with DO [187, 188]. 
However, imipramine is the only drug that has been 
widely used clinically to treat this disorder. 


Imipramine has complex pharmacological effects, 
including marked systemic anticholinergic actions 
[189] and blockade of the reuptake of serotonin and 
noradrenaline [190], but its mode of action in DO 
has not been established [191]. Even if it is general- 
ly considered that imipramine is a useful drug in the 
treatment of DO, no good quality RCTs that can 
document this have been retrieved. 
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It has been known for a long time that imipramine can 
have favourable effects in the treatment of nocturnal 
enuresis in children with a success rate of 10-70 % in 
controlled trials [191, 192]. It is well established that 
therapeutic doses of tricyclic antidepressants, inclu- 
ding imipramine, may cause serious toxic effects on 
the cardiovascular system (orthostatic hypotension, 
ventricular arrhythmias). Imipramine prolongs QTc 
intervals and has an antiarrhythmic (and proarrhyth- 
mic) effect similar to that of quinidine [193, 194]. 
Children seem particularly sensitive to the cardiotoxic 
action of tricyclic antidepressants [189]. 


The risks and benefits of imipramine in the treatment 
of voiding disorders do not seem to have been asses- 
sed. Very few studies have have been performed 
during the last decade [191]. No good quality RCTs 
have documented that the drug is effective in the 
treatment DO. However, a beneficial effect has been 
documented in the treatment of nocturnal enuresis. 


7. PROSTAGLANDIN SYNTHESIS INHIBITORS 


Human bladder mucosa has the ability to synthesize 
eicosanoids [195], and these agents can be liberated 
from bladder muscle and mucosa in response to dif- 
ferent types of trauma [196, 197]. Even if prosta- 
glandins cause contraction of human bladder muscle 
[1], it is still unclear whether prostaglandins contri- 
bute to the pathogenesis of unstable detrusor contrac- 
tions. More important than direct effects on the blad- 
der muscle may be sensitization of sensory afferent 
nerves, increasing the afferent input produced by a 
given degree of bladder filling. Involuntary bladder 
contractions can then be triggered at a small bladder 
volume. If this is an important mechanism, treatment 
with prostaglandin synthesis inhibitors could be 
expected to be effective. However, clinical evidence 
for this is scarce. 


Cardozo et al. [198] performed a double-blind 
controlled study of 30 women with DO using the 
prostaglandin synthesis inhibitor flurbiprofen at a 
dosage of 50 mg 3 times daily. The drug was shown 
to have favourable effects, although it did not com- 
pletely abolish DO. There was a high incidence of 
side effects (43%) including nausea, vomiting, hea- 
dache and gastrointestinal symptoms. Palmer [199] 
studied the effects of flurbiprofen 50 mg x 4 versus 
placebo in a double-blind, cross-over trial in 37 
patients with idiopathic DO (27% of the patients did 
not complete the trial). Active treatment significant- 
ly increased maximum contractile pressure, decrea- 
sed the number of voids and decreased the number of 
urgent voids compared to baseline. Indomethacin 50 
to 100 mg daily was reported to give symptomatic 


relief in patients with DO, compared with bromo- 
criptine in a randomized, single-blind, cross-over 
study [200]. The incidence of side effects was high, 
occurring in 19 of 32 patients. However, no patient 
had to stop treatment because of side effects. 


The few controlled clinical trials on the effects of 
prostaglandin synthesis inhibitors in the treatment of 
DO, and the limited number of drugs tested, makes it 
difficult to evaluate their therapeutic value. No new 
information has been published during the last decade. 


8. VASOPRESSIN ANALOGUES 
a) Desmopressin 


Desmopressin (1-desamino-8-D-arginine vasopres- 
sin; DDAVP) is a synthetic vasopressin analogue 
with a pronounced antidiuretic effect, but practically 
lacking vasopressor actions [201]. It is now widely 
used as a treatment for primary nocturnal enuresis 
[202, 203]. Studies have shown that one of the fac- 
tors that can contribute to nocturnal enuresis in chil- 
dren, and probably in adults, is lack of a normal noc- 
turnal increase in plasma vasopressin, which results 
in a high nocturnal urine production [204-207]. By 
decreasing the nocturnal production of urine, benefi- 
cial effects may be obtained in enuresis and nocturia. 
However, the drug may also have stimulatory effects 
on the CNS, as found in rats [208]. Several, control- 
led, double-blind investigations have shown intrana- 
sal administration of desmopressin to be effective in 
the treatment of nocturnal enuresis in children [202, 
203]. The dose used in most studies has been 20 wg 
intranasally at bedtime. However, the drug is orally 
active, even if the bioavailability is low (less than 
1% compared to 2 to 10% after intranasal adminis- 
tration), and its efficacy in primary nocturnal enure- 
sis in children and adolescents has been documented 
in randomized, double blind, placebo controlled stu- 
dies [209, 210]. 


Positive effects of desmopressin on nocturia in adults 
have been documented. Nocturnal frequency and 
enuresis due to bladder instability responded favou- 
rably to intranasal desmopressin therapy even when 
previous treatment with “antispasmodics” had been 
unsuccessful [211]. Also in patients with multiple 
sclerosis, desmopressin was shown in controlled stu- 
dies to reduce nocturia, and micturition frequency 
[212-215]. . Furthermore, desmopressin was shown 
to be successful in treating nocturnal enuresis in 
spina bifida patients with diurnal incontinence [216]. 


Also oral desmopressin has proved to be effective in 
the treatment of nocturia. In a randomized double 
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blind study, Mattiasson et al [217] investigated the 
efficacy and safety of oral desmopressin in the treat- 
ment of nocturia in men. A 3-week dose-titration 
phase established the optimum desmopressin dose 
(0.1, 0.2 or 0.4 mg), and after a 1-week ‘washout’ 
period, patients who responded in the dose-titration 
period were randomized to receive the optimal dose 
of desmopressin or placebo in a double-blind design 
for 3 weeks. In all, 151 patients entered the double- 
blind period (86 treated with desmopressin, 65 with 
placebo). In the desmopressin group 28 (34%) 
patients and in the placebo group two (3%) patients 
had significantly fewer than half the number of noc- 
turnal voids relative to baseline; the mean number of 
nocturnal voids decreased from 3.0 to 1.7 and from 
3.2 to 2.7, respectively, reflecting a mean decrease of 
43% and 12%. The mean duration of the first sleep 
period increased by 59% (from 2.7 to 4.5 h) in the 
desmopressin group, compared with an increase of 
21% (from 2.5 to 2.9 h) in the placebo group. The 
mean nocturnal diuresis decreased by 36% (from 1.5 
to 0.9 ml/min) in the desmopressin group and by 6% 
(from 1.7 to 1.5 ml/min) in the placebo group. The 
mean ratio of night/24-h urine volume decreased by 
23% and 1%, and the mean ratio of night/day urine 
volume decreased by 27% and increased by 3% for 
the desmopressin and placebo groups, respectively. 
In the double-blind treatment period, similar num- 
bers of patients had adverse events; 15 (17%) 
patients in the desmopressin and 16 (25%) patients in 
the placebo group. Most adverse events were mild. 
Serum sodium levels were <130 mmol/L in 10 (4%) 
patients and this occurred during dose-titration. The 
authors concluded that orally administered desmo- 
pressin is an effective and well-tolerated treatment 
for nocturia in men. 


Lose et al [218] found similar results in women. In 
double-blind phase of their study, 144 patients were 
randomly assigned to groups (desmopressin, n=72; 
placebo, n=72). For desmopressin, 33 (46%) patients 
had a 50% or greater reduction in nocturnal voids 
against baseline levels compared with 5 (7%) 
patients receiving placebo. The mean number of noc- 
turnal voids, duration of sleep until the first noctur- 
nal void, nocturnal diuresis, and ratios of nocturnal 
per 24 hours and nocturnal per daytime urine 
volumes changed significantly in favor of desmo- 
pressin versus placebo. In the dose-titration phase 
headache (22%), nausea (8%), and hyponatremia 
(6%) were reported. 


Robinson et al [219] introduced antidiuresis as a new 
concept in managing female daytime urinary incon- 


tinence. In a multicentre, multinational, randomized, 
double blind, placebo-controlled, cross over explora- 
tory study of women (aged 18-80 years) complaining 
of severe daytime urinary incontinence, 60 received 
study medication (safety population) and 57 comple- 
ted the study. The primary efficacy endpoint was the 
number of periods with no leakage for 4 h after 
dosing. There was a higher mean incidence of per- 
iods with no leakage in the first 4 h on desmopressin, 
at 62 (35)%, than on placebo, at 48 (40)%, and 
during the first 8 h, at 55 (37)% vs 40 (41)%. There 
was also a higher frequency of dry days on desmo- 
pressin than on placebo; 36% of patients had no lea- 
kage on virtually all treatment days (6 or 7) for 4 h 
after dosing. The time from dosing to first inconti- 
nence episode was longer on desmopressin, at 6.3 
(2.5) h, vs 5.2 (3.3) h, whilst the volume leaked per 
incontinence episode was lower on desmopressin 
than placebo. The total volume voided was consis- 
tently lower on desmopressin, at 1180 (58) ml vs 
1375 (57) ml, over the 24-h period after administra- 
tion. There were no serious or severe adverse events 
reported, and it was concluded that desmopressin is 
an effective and safe treatment in women with dayti- 
me urinary incontinence. 


Even if side effects are uncommon during desmopres- 
sin treatment, there is a risk of water retention and 
hyponatremia [220-222]. In elderly patients, it was 
recommended that serum sodium should be measured 
before and after a few days of treatment [223]. 


Desmopressin is a well-documented therapeutic 
alternative in paediatric nocturnal enuresis, and is 
effective also in adults with nocturia with polyuric 
origin. Whether or not it will be an alternative for 
managing female daytime incontinence requires fur- 
ther documentation, 


9. OTHER DRUGS 
a) Baclofen 


Baclofen is considered to depress monosynaptic and 
polysynaptic motorneurons and interneurons in the 
spinal cord by acting as a GABA agonist, and has 
been been used in voiding disorders, including DO 
secondary to lesions of the spinal cord [5]. The drug 
may also be an alternative in the treatment of idiopa- 
thic DO [224]. However, published experience with 
the drug is limited. Intrathecal baclofen may be use- 
ful in patients with spasticity and bladder dysfunc- 
tion, and increase bladder capacity [225]. 


b) Capsaicin and resiniferatoxin (vanilloids) 


By means of capsaicin (CAP),a subpopulation of pri- 
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mary afferent neurons innervating the bladder and 
urethra, the “capsaicin-sensitive nerves”, has been 
identified. It is believed that capsaicin exerts its 
effects by acting on specific, “vanilloid” receptors, 
on these nerves [226]. Capsaicin exerts a biphasic 
effect: initial excitation is followed by a long-lasting 
blockade, which renders sensitive primary afferents 
(C-fibers) resistant to activation by natural stimuli. 
In sufficiently high concentrations, capsaicin is 
believed to cause desensitization” initially by relea- 
sing and emptying the stores of neuropeptides, and 
then by blocking further release [227]. Resinifera- 
toxin (RTX) is an analogue of CAP, approximately 
1,000 times more potent for desensitization than 
CAP [228], but only a few hundred times more 
potent for excitation [229]. Possibly, both CAP and 
RTX can have effects on Aé-fibers. It is also possible 
that CAP at high concentrations (mM) has additio- 
nal, non-specific effects [230]. 


The rationale for intravesical instillations of 
vanilloids is based on the involvement of C-fibers in 
the pathophysiology of conditions such as bladder 
hypersensitivity and neurogenic DO. In the healthy 
human bladder C-fibers carry the response to 
noxious stimuli, but they are not implicated in the 
normal voiding reflex. After spinal cord injury major 
neuroplasticity appears within bladder afferents in 
several mammalian species, including man. C-fiber 
bladder afferents proliferate within the suburothe- 
lium and become sensitive to bladder distention. 
Those changes lead to the emergence of a new C- 
fiber mediated voiding reflex, which is strongly 
involved in spinal neurogenic DO. Improvement of 
this condition by defunctionalization of C-fiber blad- 
der afferents with intravesical vanilloids has been 
widely demonstrated in humans and animals. 


Capsaicin. Cystometric evidence that capsaicin-sen- 
sitive nerves may modulate the afferent branch of the 
micturition reflex in humans was originally presen- 
ted by Maggi et al. [231, who instilled capsaicin 
(0.1-10 4M) intravesically in five patients with 
hypersensitivity disorders with attenuation of their 
symptoms a few days after administration. Intravesi- 
cal capsaicin, given in considerably higher concen- 
trations (1-2 mM) than those administered by Maggi 
et al. [231], has since been used with success in neu- 
rological disorders such as multiple sclerosis, or 
traumatic chronic spinal lesions [5, 232, 233]. Side 
effects of intravesical capsaicin include discomfort 
and a burning sensation at the pubic/urethral level 
during instillation, an effect that can be overcome by 
prior instillation of lidocaine, which does not interfe- 
re with the beneficial effects of capsaicin [234]. No 


premalignant or malignant changes in the bladder 
have been found in biopsies of patients who had 
repeated capsaicin instillations for up to 5 years 
[235]. 


Resiniferatoxin (RTX). The beneficial effect of RTX 
has been demonstrated in several studies [5, 233, 
236-239]. 


de Seze et al [233] compared the efficacy and tolera- 
bility of nonalcohol capsaicin (1 mM) vs RTX (100 
nM) in 10% alcohol in a randomized, double blind, 
parallel groups study in 39 spinal cord injured adult 
patients with neurogenic DO (hyperreflexia). Effica- 
cy (voiding chart and cystomanometry) and tolerabi- 
lity were evaluated during a 3-month followup. On 
day 30 clinical and urodynamical improvement was 
found in 78% and 83% of patients with capsaicin vs 
80% and 60% with RTX, respectively, without a 
significant difference between the 2 treated groups. 
The benefit remained in two-thirds of the 2 groups 
on day 90. There were no significant differences in 
regard to the incidence, nature or duration of side 
effects in capsaicin vs RTX treated patients. The data 
suggested that the capsaicin and RTX are equally 
efficient for relieving the clinical and urodynamic 
symptoms of neurogenic DO, and that glucidic cap- 
saicin is as well tolerated as ethanolic RTX. 


Available information (including data from RCTs) 
suggests that both capsaicin and RTX may have use- 
ful effects in the treatment of neurogenic DO. There 
may be beneficial effects also in non-neurogenic DO 
in selected cases refractory to antimuscarinic treat- 
ment, but further RCT based documentation is desi- 
red. RTX is an interesting alternative to capsaicin, 
but the drug is currently not in clinical development 
owing to formulation problems. 


c) Botulinum toxin (BTX) 


Seven immunologically distinct antigenic subtypes 
of botulinum toxin have been identified: A,B,C1,D, 
E, F and G. Types A and B are in clinical use in uro- 
logy, but most studies have been performed with 
botulinum toxin A type. There are three commercial- 
ly-available products: type A (Botox®, Allergan, 
Irvine CA: BTX-A 1; Dysport®, Ipsen, Berkshire, 
UK: BTX-A]; type B (Myobloc™ Neurobloc™ , 
Dublin/Princeton, NJ: BTX-B1). It is important not 
to use these products interchangeably, as they have 
very different dosing and side effect profiles. 


On a weight basis, botulinum toxin is the most potent 
naturally occurring substance known. The toxin 
blocks the release of acetylcholine and other trans- 
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mitters from presynaptic nerve endings interacting 
with the protein complex necessary for docking 
vesicles [240-242]. This results in decreased muscle 
contractility and muscle atrophy at the injection site. 
The produced chemical denervation is a reversible 
process, and axons are regenerated in about 3 to 6 
months. The botulinum toxin molecule cannot cross 
the blood-brain barrier and therefore has no CNS 
effects. 


There are many open-label and a few double-blind 
studies and reports describing positive outcomes 
after treatment with BTX in many urologic condi- 
tions including: detrusor striated sphincter dyssyner- 
gia (DSD), neurogenic DO (detrusor hyperreflexia) 
pelvic floor spasticity, and possibly BPH and inter- 
stitial cystitis [242-244]. However, toxin injections 
may also be effective in refractory idiopathic DO 
[245, 246]. 


Preliminary studies look very promising with BTX- 
A. It seems too early to tell whether the same results 
will be seen with BTX-B. The safety of these pro- 
ducts appears satisfactory. A good response rate 
appears to occur within one week and last from 6 to 
9 months before reinjection is necessary. It remains 
to be seen whether this treatment will be cost-effec- 
tive for all of the diseases currently being studied. 


IX. DRUGS USED FOR TREATMENT 
OF STRESS INCONTINENCE 


Many factors seem to be involved in the pathogene- 
sis of stress urinary incontinence (SUI): urethral sup- 
port, vesical neck function, and function of the 
muscles of the the urethra and pelvic floor [247]. 
Such anatomical factors cannot be treated pharmaco- 
logically. However women with SUI have lower res- 
ting urethral pressures than age-matched continent 
women [248, 249], and since it seems likely that 
there is a reduced urethral closure pressure in most 
women with SUI, it seems logical to increase ure- 
thral pressure to improve the condition. 


Factors, which may contribute to urethral closure, 
include tone of urethral smooth and striated muscle 
and the passive properties of the urethral lamina pro- 
pria, in particular its vasculature. The relative contri- 
bution to intraurethral pressure of these factors is still 
subject to debate. However, there is ample pharmaco- 
logical evidence that a substantial part of urethral tone 
is mediated through stimulation of @-ARs in the ure- 
thral smooth muscle by released noradrenaline [1]. 


A contributing factor to SUI, mainly in elderly 
women with lack of estrogen, may be lack of muco- 
sal function. The pharmacological treatment of SUI 
(Table 3) aims at increasing intraurethral closure 
forces by increasing tone in the urethral smooth and 
striated muscles. Several drugs may contribute to 
such an increase [61, 250], but limited efficacy or 
side effects have often limited their clinical use. 


Table 3. Drugs used in the treatment of stress incontinence. 
Assessments according to the Oxford system (modified 


Drug Level of Grade of 
evidence recommendation 

Duloxetine 1 A 

Imipramine 3 D 

Clenbuterol 

Methoxamine 2 

Midodrine 2 C 

Ephedrine 3 

Norephedrine 

(phenylpropanolamine) 3 D 

Estrogen 2 D 


1. -ADRENOCEPTOR AGONISTS 


Several drugs with agonistic effects on &-ARs have 
been used in the treatment of SUI. However, ephe- 
drine and norephedrine (phenylpropanol amine; 
PPA) seem to have have been the most widely used 
[5]. The original Agency for Healthcare Policy and 
Research Guideline [251] reported 8 randomized 
controlled trials with PPA, 50 mg twice daily for SUI 
in women. Percent cures (all figures refer to percent 
effect on drug minus percent effect on placebo) were 
listed as 0% to 14%, percent reduction in continence 
as 19% to 60%, and percent side effects and percent 
dropouts as 5% to 33%, and 0% to 4.3% respective- 
ly. A recent Cochrane Review [252] evaluated ran- 
domized or quasi-randomized controlled trials, 
which included an adrenergic agonist in at least one 
arm. There were 11 trials, which utilized PPA, two 
which utilized midodrine, and 2 which utilized clen- 
buterol. There was “weak evidence” to suggest that 
use of an adrenergic agent was better than placebo 
treatment. 


Ephedrine and PPA lack selectivity for urethral o- 
ARs and can increase blood pressure and cause sleep 
disturbances, headache, tremor and palpitations [5]. 
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Kernan et al. [253] reported the risk of hemorrhagic 
stroke to be 16 times higher in women less than 50 
years of age who had been taking PPA as an appetite 
suppressant (statistically significant) and 3 times 
higher in women who had been taking the drug for 
less than 24 hours as a cold remedy (not statistically 
significant). There was no increased risk in men. 
PPA has been removed from the market in the Uni- 
ted States. 


Numerous case reports of adverse reactions due to 
ephedra alkaloids exist, and some [254] had sugges- 
ted that sale of these compounds as a dietary supple- 
ment be restricted or banned. In December 2003, the 
Food and Drug Administration of the U.S. decreed 
such a ban, a move which has survived legal appeal. 


Midodrine and methoxamine stimulates o1,-ARs 
with some degree of selectivity. According to the 
RCTs available, the effectiveness of these drugs is 
moderate and the clinical usefulness seems to be 
limited by adverse effects [252, 255, 256]. 


Attempts have been made to develop agonists with 
selectivity for the human urethra. Musselman et al. 
[257] reported on a phase 2 randomized crossover 
study with Ro 115-1240, a peripheral active selecti- 
ve & 1A/1L adrenoceptor partial agonist [258], in 37 
women with mild to moderate SUI. A moderate, 
positive effect was demonstrated, but also side 
effects curtailing further development of the drug. 


2. B-ADRENOCEPTOR ANTAGONISTS 


The theoretical basis for the use of B-AR antagonists 
in the treatment of stress incontinence is that blocka- 
de of urethral B-ARs may enhance the effects of 
noradrenaline on urethral o-ARs. Even if proprano- 
lol has been reported to have beneficial effects in the 
treatment of stress incontinence [259-260], there are 
no RCTs supporting such an action. In the Gleason et 
al [259] study, the beneficial effects become manifest 
only after 4 to 10 weeks of treatment, a difficult to 
explain phenomenon. Donker and Van der Sluis 
[261] reported that B-blockade did not change UPP 
in normal women. Although suggested as an alter- 
native to o&-AR agonists in patients with SUI and 
hypertension these agents have major potential car- 
diac and pulmonary side effects of their own, related 
to their therapeutic B-AR blockage effects. 


3. IMIPRAMINE 


Imipramine, among several other pharmacological 
effects, inhibits the re-uptake of noradrenaline and 
serotonin in adrenergic nerve ending. In the urethra, 


this can be expected to enhance the contractile 
effects of noradrenaline on urethral smooth muscle. 
Gilja et al [262] reported in an open study on 30 
women with stress incontinence that imipramine, 75 
mg daily, produced subjective continence in 21 
patients and increased mean maximal urethral closu- 
re pressure (MUCP) from 34 to 48 mm Hg. A 35% 
cure rate was reported by pad test and, in an additio- 
nal 25%, a 50% or more improvement. 


Lin et al [263] assessed the efficacy of imipramine 
(25 mg imipramine three times a day for three 
months) as a treatment of genuine stress incontinen- 
ce in forty women with genuine stress incontinence. 
A 20-minute pad test, uroflowmetry, filling and voi- 
ding cystometry, and stress urethral pressure profile 
were performed before and after treatment. The effi- 
cacy of successful treatment was 60% (95% CI 44.8- 
75.2). No RCTs on the effects of imipramine seem to 
be available. 


4. CLENBUTEROL 


B-AR stimulation is generally conceded to decrease 
urethral pressure [1], but B2-AR agonists have been 
reported to increase the contractility of some fast 
contracting striated muscle fibers and suppress that 
of slow contracting fibers of others [264]. Some B- 
AR agonists also stimulate skeletal muscle hypertro- 
phy — in fast twitch more so than slow twitch fibers 
[265]. Clenbuterol has been reported to potentiate 
the field stimulation induced contraction in rabbit 
isolated periurethral muscle preparations, an action 
which is suppressed by propanolol and greater than 
that produced by isoprotererol [266]. These authors 
were the first to report an increase in urethral pressu- 
re with clinical use of clenbuterol and to speculate on 
its potential for the treatment of SUI. Yaminishi et al 
[267] reported an inotropic effect of clenbuterol and 
terbutaline on the fatigued striated urethral sphrinc- 
ter of dogs, abolished by B-AR blockade. 


Yasuda et al. [268] described the results of a double 
blind placebo controlled trial with this agent in 165 
women with SUI. Positive statistical significance 
was achieved for subjective evaluation of inconti- 
nence frequency, pad usage per day, and overall glo- 
bal assessment. Pad weight decreased from 11.7+ 
17.9g to 6.04 12.3g for drug and from 18.3+ 29.0g to 
12.6+ 24.7g for placebo, raising questions about the 
comparability of the 2 groups. The “significant” 
increase in MUCP was from 46.0+ 18.2 cmHoO to 
49 3+ 19.1 cmH20, versus a change of -1.5cm H20 
in the placebo group. 56/77 patients in the clenbute- 
rol group reported some degree of improvement ver- 


838 


sus 48/88 in the placebo group. The positive effects 
were suggested to be a result of an action on urethral 
striated muscle and/or the pelvic floor muscles. Ishi- 
ko et al [269] investigated the effects of clenbuterol 
on 61 female patients with stress incontinence in a 
12-week randomized study, comparing drug therapy 
to pelvic floor exercises and a combination of drug 
therapy and pelvic floor exercises. The frequency 
and volume of stress incontinence and the patient’s 
own impression were used as the basis for the assess- 
ment of efficacy. The improvement of incontinence 
was 76.9 %, 52,6 %, and 89,5 % in the respective 
groups. In an open study, Noguchi et al [270] repor- 
ted positive results with clenbuterol (20 mg b.i.d for 
1 month) in 9 of 14 patients with mild to moderate 
stress incontinence after radical prostatectomy. Fur- 
ther well-designed RTCs documenting the effects of 
clenbuterol are needed to adequately assess its poten- 
tial as a treatment for stress incontinence, as it is pos- 
sible that this agent may have a novel as yet undefi- 
ned mechanism of action. 


5. DULOXETINE 


Duloxetine hydrochloride is a combined norepine- 
phrine and serotonin reuptake inhibitor, which has 
been shown to significantly increase sphincteric 
muscle activity during the filling/storage phase of 
micturition (Figure 11) in the cat acetic acid model of 
irritated bladder function [271-271]. Bladder capacity 
was also increased in this model, both effects media- 
ted centrally through both motor efferent and sensory 
afferent modulation [274]. The spincteric effects were 
reversed by 1 adrenergic (prazosin) and 5HT2 sero- 
tonergic (LY 53857) antagonism, while the bladder 
effects were blocked by non-selective serotonergic 
antagonism (methiothepin), implying that both effects 
were mediated by temporal prolongation of the 
actions of serotonin and norepinephrine in the synap- 
tic cleft [274]. Duloxetine lipophilic, well absorbed 
and extensively metabolized (CYP2D6). Its plasma 
halflife is approximately 12 h [275]. 


There are several RCTs documenting the effects of 
duloxetine in SUI [276-278]. Dmochowski et al 
[276] enrolled a total of 683 North American women 
22 to 84 years old a double-blind, placebo controlled 
study. The case definition included a predominant 
symptom of SUI with a weekly incontinence episode 
frequency (IEF) of 7 or greater, the absence of pre- 
dominant symptoms of urge incontinence, normal 
diurnal and nocturnal frequency, a bladder capacity 
of 400 ml or greater, and a positive cough stress test 
and stress pad test. After a 2-week placebo lead-in 


Sacral Spinal Cord 
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Figure 11. Mode of action of duloxetine. The striated urethral sphincter is innervated by the pudendal nerve, which contains 
the axons of motor neurons whose cell bodies are located in Onuf’s nucleus. Glutamate exerts a tonic excitatory effects on 
these motor neurons, and this effect is enhanced by noradrenaline (NA) and serotonin, acting on al- adrenoceptors and 5- 
HT2-receptors, respectively. By inhibition of the reuptake of noradrenaline and serotonin, duloxetine increases the contracti- 
le activity in the striated sphincter (nicotinic receptors: + Nic). 
DC = dorsal commissure; DH = dorsal horn; VH = ventral horn; LF = lateral funiculus; ACh = acetylcholine 


(Adapted from Zinner et al., 2004) 


period subjects were randomly assigned to receive 
placebo (339) or 80 mg duloxetine daily (344) as 40 
mg twice daily for 12 weeks. Primary outcome 
variables included IEF and an incontinence quality 
of life questionnaire. Mean baseline IEF was 18 
weekly and 436 subjects (64%) had a baseline IEF of 
14 or greater. There was a significant decrease in IEF 
with duloxetine compared with placebo (50% vs 
27%) with comparably significant improvements in 
quality of life (11.0 vs 6.8). Of subjects on duloxeti- 
ne 51% had a 50% to 100% decrease in IEF compa- 
red with 34% of those on placebo (p <0.001). These 
improvements with duloxetine were associated with 
a significant increases in the voiding interval compa- 
red with placebo (20 vs 2 minutes) and they were 
observed across the spectrum of incontinence severi- 
ty. The discontinuation rate for adverse events was 
4% for placebo and 24% for duloxetine (p <0.001) 
with nausea the most common reason for disconti- 
nuation (6.4%). Nausea, which was also the most 
common side effect, tended to be mild to moderate 
and transient, usually resolving after 1 week to 1 
month. Of the 78 women who experienced treatment 
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emergent nausea while taking duloxetine 58 (74%) 
completed the trial. The authors concluded that 
duloxetine 40 mg twice daily improved incontinen- 
ce and quality of life. 


Similar results were reported by Millard et al. [277] 
studying the effects of duloxetine 40 mg. b.i.d. vs. 
placebo in 458 women in 4 continents outside North 
America, and by van Kerrebroeck et al. [278] inves- 
tigating 494 European and Canadian women. 


The effectivness of duloxetine for treatment of SUI 
is well documented. Adverse effects occur but seem 
tolerable [279]. 


X. DRUGS USED FOR TREATMENT 
OF OVERFLOW INCONTINENCE 


According to the definition of the ICS (1997), over- 
flow incontinence is “leakage of urine at greater than 
normal bladder capacity. It is associated with incom- 
plete bladder emptying due to either impaired detru- 
sor contractility or bladder outlet obstruction”. Two 


types of overflow incontinence are recognized, one 
as a result of mechanical obstruction, and the other 
secondary to functional disorders. 


Occasionally both types can coexist. The clinical 
presentation of overflow incontinence may vary 
depending on the age of the patient and the cause of 
the incontinence. In children, overflow incontinence 
can be secondary to congenital obstructive disorders 
(e.g., urethral valves) or to neurogenic vesical dys- 
function (myelomeningocele, Hinman syndrom). In 
adults, overflow incontinence may be associated 
with outflow obstruction secondary to BPH or can be 
a consequence of diabetes mellitus. Mixed forms 
may be seen in disorders associated with motor spas- 
ticity (e.g., Parkinson’s disease). Pharmacologic 
treatment (Table 4) should be based on previous uro- 
dynamic evaluation. 


Table 4. Drugs used in the treatment of overflow inconti- 
nence. Assessments according to the Oxford system 


Drug Level of evidence Grade of 
recommendation 
Alpha-Adrenceptor antagonists 
Alfuzosin 4 C 
Doxazosin 4 C 
Prazosin 4 C 
Terazosin 4 C 
Tamsulosin 4 C 
*(Phenoxybenzamine) 4 NR 
Muscarinic receptor antagnists 
Bethanechol 4 D 
Carbachol 4 D 
Cholinesterase inhibitors 
Distigmine 4 D 
Other drugs 
Baclofen 4 C 
Benzodiazepines 4 C 
Dantrolene 4 C 


NR = NOT RECOMMENDED 


The aim of treatment is to prevent damage to the 
upper urinary tract by normalizing voiding and ure- 
thral pressures. Drugs used for increasing intravesi- 
cal pressure, i.e. ‘parasympathomimetics” (acetyl- 
choline analogues such as bethanechol, or acetylcho- 
line esterase inhibitors), or B-AR antagonists, have 
not been documented to have beneficial effects [4, 
280]. Stimulation of detrusor activity by intravesical 
instillation of prostaglandins have been reported to 
be successful; however, the effect is controversial 
and no RCTs are available [4, 61]. 
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The “autonomous” contractions in patients with 
parasympathetic decentralisation are probably 
mediated by &-AR mediated bladder activity, since 
they can be inhibited by o-AR antagonists [281]. 
The &-AR antagonist that has been most widely used 
is probably phenoxybenzamine [282-284]. However, 
uncertainties about the carcinogenic effects of this 
drug, and its side effects, have focused interest on 
selective &]-AR antagonists such as prazosin [285]. 
Other means of decreasing outflow resistance in 
these patients, particularly if associated with spasti- 
city are baclofen, benzodiazepines (e.g., diazepam) 
and dantrolene sodium [4]. 


XI. HORMONAL TREATMENT OF 
URINARY INCONTINENCE 


1. ESTROGENS AND THE CONTINENCE MECHA- 
NISM 


The estrogen sensitive tissues of the bladder, urethra 
and pelvic floor all play an important role in the 
continence mechanism. For a woman to remain 
continent the urethral pressure must exceed the intra- 
vesical pressure at all times except during micturi- 
tion. The urethra has four estrogen sensitive functio- 
nal layers which all play a part in the maintenance of 
a positive urethral pressure: 1) epithelium, 2) vascu- 
lature, 3) connective tissue, 4) muscle. 


2. ESTROGENS FOR STRESS INCONTINENCE 


The role of estrogen in the treatment of stress incon- 
tinence has been controversial, even though there are 
a number of reported studies [286]. Some have given 
promising results but this may be because they were 
observational, not randomized, blinded or controlled. 
The situation is further complicated by the fact that a 
number of different types of estrogen have been used 
with varying doses, routes of administration and 
durations of treatment. Fantl et al [287] treated 83 
hypo-estrogenic women with urodynamic evidence 
of genuine stress incontinence and/or detrusor insta- 
bility with conjugated equine estrogens 0.625 mg 
and medroxyprogesterone 10 mg cyclically for 3 
months. Controls received placebo tablets. At the end 
of the study period the clinical and quality if life 
variables had not changed significantly in either 
group. Jackson et al [288] treated 57 postmenopausal 
women with genuine stress incontinence or mixed 
incontinence with estradiol valerate 2 mg or placebo 
daily for 6 months. There was no significant change 
in objective outcome measures although both the 


active and placebo group reported subjective benefit. 


There have been two meta-analyses performed 
which have helped to clarify the situation further. In 
the first, a report by the Hormones and Urogenital 
Therapy (HUT) committee, the use of estrogens to 
treat all causes of incontinence in postmenopausal 
women was examined [289]. Of 166 articles identi- 
fied, which were published in English between 1969 
and 1992, only six were controlled trials and 17 
uncontrolled series. The results showed that there 
was a significant subjective improvement for all 
patients and those with genuine stress incontinence. 
However, assessment of the objective parameters 
revealed that there was no change in the volume of 
urine lost. Maximum urethral closure pressure did 
increase significantly, but this result was influenced 
by only one study showing a large effect. In the 
second meta-analysis, Sultana and Walters [290] 
reviewed 8 controlled and 14 uncontrolled prospecti- 
ve trials and included all types of estrogen treatment. 
They also found that estrogen therapy was not an 
efficacious treatment of stress incontinence, but may 
be useful for the often associated symptoms of 
urgency and frequency. Estrogen when given alone 
therefore does not appear to be an effective treatment 
for stress incontinence. However, several studies 
have shown that it may have a role in combination 
with other therapies (for combination with a-AR 
agonists, see above). In a randomized trial, Ishiko et 
al [291] compared the effects of the combination of 
pelvic floor exercise and estriol (1mg/day) in sixty- 
six patients with postmenopausal stress incontinen- 
ce. Efficacy was evaluated every three months based 
on stress scores obtained from a questionnaire. They 
found a significant decrease in stress score in mild 
and moderate stress incontinence patients in both 
groups three months after the start of therapy and 
concluded that combination therapy with estriol plus 
pelvic floor exercise was effective and capable of 
serving as first-line treatment for mild stress inconti- 
nence. 


The above conclusions still seem valid. Thus, 
reviews of recent literature, agree on that “estrogen 
therapy has little effect in the management of urody- 
namic stress incontinence...” [292, 293]. 


3. ESTROGENS FOR URGE INCONTINENCE AND 
OVERACTIVE BLADDER SYMPTOMS 

Estrogen has been used to treat postmenopausal 

urgency and urge incontinence for many years, but 


there have been few controlled trials performed to 
confirm that it is of benefit [286]. A double blind 
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multi-center study of 64 postmenopausal women 
with the “urge syndrome” failed to show efficacy 
[294]. All women underwent pre-treatment urodyna- 
mic investigation to establish that they either had 
sensory urgency or detrusor instability. They were 
then randomized to treatment with oral estriol 3 mg 
daily or placebo for 3 months. Compliance was 
confirmed by a significant improvement in the matu- 
ration index of vaginal epithelial cells in the active, 
but not the placebo group. Estriol produced subjecti- 
ve and objective improvements in urinary symptoms, 
but it was not significantly better than placebo. Ano- 
ther recent RCT from the same group, using 25 mg 
estradiol implants, confirmed the previous findings 
[295], and furthermore found a high complication 
rate in the estriol treated patients (vaginal bleeding). 
Grady et al [296] determined whether postmenopau- 
sal hormone therapy improves the severity of urina- 
ry incontinence in a randomized, blinded trial among 
2763 postmenopausal women younger than 80 years 
with coronary disease and intact uteri. The report 
included 1525 participants who reported at least one 
episode of incontinence per week at baseline. Parti- 
cipants were randomly assigned to 0.625 mg of 
conjugated estrogens plus 2.5 mg of medroxyproges- 
terone acetate in one tablet daily (n = 768) or place- 
bo (n = 757) and were followed for a mean of 4.1 
years. Severity of incontinence was classified as 
improved (decrease of at least two episodes per 
week), unchanged (change of at most one episode 
per week), or worsened (increase of at least two epi- 
sodes per week). The results showed that incontinen- 
ce improved in 26% of the women assigned to pla- 
cebo compared with 21% assigned to hormones, 
while 27% of the placebo group worsened compared 
with 39% of the hormone group (P =0.001). This dif- 
ference was evident by 4 months of treatment and 
was observed for both urge and stress incontinence. 
The number of incontinent episodes per week increa- 
sed an average of 0.7 in the hormone group and 
decreased by 0.1 in the placebo group (P <0.001). 
The authors concluded that daily oral estrogen plus 
progestin therapy was associated with worsening uri- 
nary incontinence in older postmenopausal women 
with weekly incontinence, and did not recommend 
this therapy for the treatment of incontinence. It can- 
not be excluded that the progestagen component may 
influence the effects found in this study. 


Estrogen has an important physiological effect on the 
female lower urinary tract and its deficiency is an 
etiological factor in the pathogenesis of a number of 
conditions. However, the use of estrogens alone to 
treat urinary incontinence has given disappointing 


results. This apparently contrasts to the conclusions 
of a recent Cochrane review [297] that “Oestrogen 
treatment can improve or cure incontinence and the 
evidence suggests that this is more likely to occur 
with urge incontinence”’.. A recent systematic review 
of the effects of estrogens for symptoms suggestive 
of overactive bladder also concluded that estrogen 
therapy may be effective in alleviating OAB symp- 
toms, and that local administration may be the most 
beneficial route of administration [298]. 


It seems reasonable to assume that estrogen therapy 
may be of benefit for the irritative symptoms of uri- 
nary urgency, frequency, and urge incontinence, and 
that this is due to reversal of urogential atrophy 
rather than to a direct action on the lower urinary 
tract [293]. 
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ADDENDUM 1 


Clinical Research Criteria 


The Committee has included a section on clinical 
research criteria to encompass general considera- 
tions relating to design of clinical trails and appro- 
priate assessments of efficacy of pharmacotherapy 
for incontinence. 


Existing pharmacotherapies are designed to reduce 
symptoms and improve quality of life and we there- 
fore feel that these measures should wherever pos- 
sible be considered to be primary efficacy parame- 
ters. It is important to document as secondary end- 
points the mechanistic aspects of any therapy and for 
this reason it is essential that objective urodynamic 
parameters are measured including data relating to 
frequency and volumes voided (the frequency volu- 
me chart), urgency and degree of urgency, number of 
urge incontinent episodes and wherever possible data 
relating to volume at first unstable contraction and 
amplitude of unstable contractions. 


It is important that therapies should be administered 
for adequate lengths of time to allow a steady state 
situation to be established and also bearing in mind 
the existing literature base which suggests that drugs 
may take up to 2 months to produce optimum effica- 
cy often as a consequences of the concomitant blad- 
der retraining and behavioural aspects relating to 
improvement of symptoms which occur on treat- 
ment. 


It is important to provide long term follow up data 
and to appreciate the relevance of data relating to 
real life practice as well as the essential randomised 
control data. 


The limitations of both approaches however should 
be adequately taken into account and interpretation 
of data. Whenever possible pragmatic study designs 
should be used. It is essential that both cost benefit 
and cost efficacy should be adequately addressed at 
an early stage in development of any new therapy. 


Whenever a new therapeutic modality is being intro- 
duced then the limitations of in vitro and in vivo 
pharmacological data particularly when based on 
animal models should be recognised and appropriate 
proof of concept studies conducted. The role of 
innovative clinical investigative approaches is to be 
encouraged including the use of ambulatory urody- 
namic assessment using a cross-over design. 


Adequate patient selection criteria should be utilised 
which reflect the nature of the population to be trea- 
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ted with particular reference to not excluding the 
specific population groups which will be a principle 
target of future therapy. For instance many studies 
exclude the frail elderly and those with concomitant 
medical problems. These groups are often in parti- 
cular risk of being troubled by incontinence. 


It is essential that randomised placebo controlled 
study designs are used wherever possible and that the 
studies are adequately powered. Peer reviewed jour- 
nals should be strongly encouraged not to publish 
studies which do not stick to these criteria. Studies 
utilising symptoms as an inclusion criterion require 
greater numbers of patients than those using specific 
criteria with a clearly identifiable disease entity; 
therfore studies using overactive bladder criteria 
require larger numbers than those using detrusor 
instability. 


It may be recommended that all future studies strati- 
fy for age, taking into consideration age-related 
changes in bladder function. Future research with 
drugs should consider a conservative arm in the 
study design. 


ADDENDUM 2 
Ethical Issues Regarding the use of Placebos in Clinical Trials 


Placebo — the Lie that Heals Brody, [299] 


Although the use of placebo, or inactive drug, in 
controlled clinical trials began half a century ago, 
there are still discussions regarding both mecha- 
nisms and ethical issues. The placebo (PBO) effect 
baffles patients, confounds clinicians and frustrates 
drug developers. Issues of placebo (PBO) are impor- 
tant to both patients and industry developing new 
therapies. The PBO response has made the develop- 
ment of new drugs for the treatment of incontinence 
difficult since the efficacy of the active ingredient 
should, and must, statistically exceed that of the 
inactive therapy. The biological/psychological 
mechanisms that underlie the effect have been poor- 
ly understood. There is some evidence that patients 
in fact know whether they are taking the active or 
PBO compound. Recent directives, e.g., The Decla- 
ration of Helsinki [300], raise ethical issues regar- 
ding the use of placebo in clinical studies. Finally, 
do patients who refuse to enter a randomized place- 
bo controlled clinical trial represent the same treated 
population? 


It is well established that patients in all drug trials 
have significant response rates on placebo. Res- 
ponses to placebo range between 15% and 40% in 
controlled randomized trials and sometimes make it 
difficult for the active-treatment arm to statistically 
surpass the placebo arm. Why is this? Is this a lear- 
ned behavior or a mind-body response? The psy- 
chological and biological factors involved in the 
‘placebo’ response may be not distinct although 
recent evidence. Behavior change based on pleasing 
the provider or learned behavior may be an important 
message for clinician. 


Are all surrogate markers in incontinence trials (or 
OAB?) modified by provider-patient interaction? 
Does learning to please the provider as well as the 
appropriate use of diet and toileting behavior so 
improve the patients’ symptoms without active drug? 
Studies conoducted by DuBeau et al. [301,302] sug- 
gest that patients on the placebo arm of a clinical 
study may actually know that they are on a placebo. 
In one urge incontinence study patients on an imme- 
diate-release oxybutynin correctly identified (96%) 
that they were on active drug while 61% correctly 
identified that they were on placebo. Importantly, 
subjects who thought there were on active drug had 
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significantly better percent decrease in urinary 
incontinence outcomes compared with subjects who 
thought they had taken placebo (80-83% vs 1.1- 
7.2%) regardless of their actual randomization [301]. 
The investigators confirmed these findings in a 
second study were 58% of the patients identified 
they were on active drug (tolterodine)and 37% cor- 
rectly identified that they were on placebo [302]. 


Patients are better at deducing what therapy they are 
on and when they believe they are on the real drug, 
they appear to do better clinically. Should this sur- 
prise us? It would be a rare patient that did not reco- 
gnize the symptoms of an antimuscarinic drug. Does 
the population of patients who decline to be enrolled 
in a randomized placebo controlled clinical trial pro- 
vide any further information? 


There is some evidence that the sensory experience 
is shaped by one’s attitudes and beliefs, especially 
our ability to modulate pain perception. Placebo 
analgesia is a phenomenon in which the mere belief 
that one is receiving an effective analgesic treatment 
can reduce pain [303]. Recent work in pain res- 
ponses suggests that the placebo itself activates the 
neural system. These neuroimaging studies have pro- 
vided evidence of placebo-induced changes in brain 
activity in regions associated with sensory, affective, 
and cognitive pain processing. Clearly much is to be 
learned from future imaging studies. In addition, 
identifying changes that occur at particular times — 
in anticipation of pain, early or late during pain pro- 
cessing —may shed light on how cognitive systems 
mediating expectancy interact with pain and opioid 
systems. Recent studies using positron emission 
tomography have shown that the placebo effect in 
Parkinson’s disease, pain, and depression is related 
to the activation of the limbic circuitry. The observa- 
tion that placebo administration induces the release 
of dopamine in the ventral striatum of patients with 
Parkinson’s disease suggests a link between the pla- 
cebo effect and reward mechanisms [304-305]. 


The important question remains whether the use of 
placebos in any clinical trials is ethical? The follo- 
wing concepts should be addressed in any study, 
including clinical trials for bladder disease: 


- The disease being treated clearly can be identi- 
fied by a reliable and valid biomarker 


- The biomarkers or endpoints clearly delineate a 
response 


- Lack of appropriate treatment would hurt the 
patient 


- There is available and appropriate therapy that 
can be compared to the new product. 


The Declaration of Helsinki (or the Declaration) 
addresses and describes the ethical principles regar- 
ding placebo in Part C item 29. This International 
document describes ethical principles for clinical 


investigation. http://www.wma.net/e/policy/b3 htm 


Part C. Additional principles for medical research 
combined with medical care:r egarding research 
subjects. 


Item 29. The benefits, risks, burdens and effective- 
ness of a new method should be tested against those 
of the best current prophylactic, diagnostic, and the- 
rapeutic methods. This does not exclude the use of 
placebo, or no treatment, in studies where no proven 
prophylactic, diagnostic or therapeutic method 
exists. 


This item has been a highly discussed one with both 
international medical associations and regulatory 
bodies. The footnote to the Declaration from the 
World Medical Association (WMA) states: 


Footnote to Article 29: The WMA hereby reaffirms 
its position that extreme care must be taken in 
making use of a placebo-controlled trial and that in 
general this methodology should only be used in the 
absence of existing proven therapy. 


However, a placebo-controlled trial may be ethically 
acceptable, even if proven therapy is available, under 
the following circumstances: 


- Where for compelling and scientifically sound 
methodological reasons its use is necessary to 
determine the efficacy or safety of a prophylactic, 
diagnostic or therapeutic method; or 


- Where a prophylactic, diagnostic or therapeutic 
method is being investigated for a minor condi- 
tion and the patients who receive placebo will not 
be subject to any additional risk of serious or irre- 
versible harm. 


All other provisions of the Declaration of Helsinki 
must be adhered to, especially the need for appro- 
priate ethical and scientific review. 


The statement that extreme care must be taken in 
making use of a placebo-controlled trial and this 
methodology should only be used in the absence of 
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existing proven therapy” would suggest that the use 
of PBO in many studies may not be appropriate. 
Every antimuscarinic study to date has used placebo 
controls rather than comparison to proven therapies. 
Should this practice be continued when there are 
active comparators? 


Regulatory agencies, e.g. the United States (U.S.), 
Canada, and the European Union (EU) have made 
many statements regarding the use of placebo in cli- 
nical trials aimed at the drug approval process. 


U.S. Food and Drug Administration (FDA - 
http://www.fda.gov) 


Publications from authors [306-308] representing 
FDA would suggest that the above phrase in the 
Declaration was not meant to discourage placebo- 
controlled trials, but was rather to reinforce the idea 
that the physician-patient relationship must be res- 
pected. The informed consent becomes more impor- 
tant document in trials when there is an existing avai- 
lable therapy. The authors suggest that the use of 
informed consent allows trials to be ethically 
conducted even when effective therapy exists, “as 
long as patients will not be harmed by participation 
and are fully informed about their alternatives. “The 
Agency believes that the use of placebo-controlled 
trials is ethical in clinical studies.” 


These publications do not consider the impact of a 
skewed patient population - a population reflecting 
only patients willing and able to enter a placebo- 
controlled study when an active therapy is available. 
Nor does it consider the ability of patients to identi- 
fy whether they are on active or PBO compound 
Where there are active comparators should it be 
mandatory to include these in clinical trials with a 
new product? 


Canada — Health Canada 
sc.gc.ca/) 


(http://www.hc- 


Canada has provided an Executive Summary -Draft 
Report of the National Placebo Working Committee 
“Research involving human subjects is essential in 
demonstrating the safety and efficacy of new com- 
pounds, drugs and devices. The regulatory process 
for evaluation of therapeutic products, including the 
approval of clinical trials with or without the use of 
placebos, falls within the jurisdiction of Health 
Canada, under the authority of the Food and Drugs 
Act and Regulations. The requirements for conduc- 
ting clinical trials in Canada can be found in Part C, 
Division of the Food and Drug Regulations (Drugs 
for Clinical Trials Involving Human Subjects). The 


involvement of human subjects, industry, health care 
institutions, academic centers and research-granting 
agencies are all key actors in the framework for the- 
rapeutic products. 


They state in the document that the research gover- 
nance and standards for the review of clinical trials 
in Canada can follow one of two approaches. One 
approach is the Tri-Council Policy Statement: Ethi- 
cal Conduct for Research Involving Humans publi- 
shed in 1998 as a joint policy initiative by the Medi- 
cal Research Council of Canada (now Canadian Ins- 
titutes of Health Research, CIHR), the Social 
Sciences and Humanities Research Council of Cana- 
da (SSHRC) and the Natural Sciences and Enginee- 
ring Research Council of Canada (NSERC). The 
other approach is to follow Canada’s Clinical Trial 
Regulations and international guidelines, such as 
those produced by the International Conference on 
Harmonization. 


European Union (EU) 


The International Conference on Harmonization of 
Technical Requirements for Registration of Pharma- 
ceuticals for Human Use (ICH) is a unique project 
that brings together the regulatory authorities of 
Europe, Japan and the United States and experts 
from the pharmaceutical industry in the three regions 
to discuss scientific and technical aspects of product 
registration. The harmonized tripartite guideline was 
finalized, having reached Step 4 in July 2000. 


This addresses the choice of control groups in clini- 
cal trials needed for an approval of a dossier with 
respect to efficacy and safety. At present, there are 
major differences in practice and attitudes toward the 
need for placebo controlled trials (or other trials in 
which a difference between treatments is shown) and 
the acceptability of active control equivalence trials 
as evidence of efficacy and safety. This difference 
applies both to determinations of intrinsic efficacy 
and to the need for comparison with other drugs. 


In summary, many patients in incontinence drug 
clearly know whether they are on an active or inacti- 
ve drug and respond better when they know they are 
on an active compound. We fail to fool most of the 
patients most of the time. There are active compara- 
tors available in most cases of incontinence therapy 
(or OAB therapy). The mind-body relationship plays 
an enormous role in clinical response. There are 
clear situations in which the decision on placebo 
control is controversial and must be taken into consi- 
deration, e.g., “efficacy of the investigational drug is 
sufficient to make the possible risk acceptable; the 


854 


results of a short term treatment are less known than 
a long term one; documented evidence is limited 
without knowledge about long term effects; and acti- 
ve treatment is too expensive” [309]. It is not clear 
that a placebo controlled randomized clinical trial 
represents the entire population at risk, since there 
may be only a subset of patients willing to enter a cli- 
nical trial when an active comparator is available. 
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L. SINCLAIR, K. MOORE, 


G. DOREY 


A. INTRODUCTION 


Conservative treatment is any therapy that does not 
involve pharmacological or surgical intervention. It 
includes principally, lifestyle interventions, physical 
therapies, scheduled voiding regimens, complimen- 
tary therapies (eg not considered part of the traditio- 
nal biomedical model), anti-incontinence devices, 
supportive rings/pessaries for pelvic organ prolapse 
and pads/catheters. In some countries the first three 
are encompassed by the term “behavioural therapy” 
(defined as an approach that seeks to alter the indivi- 
duals actions or their environment in order to impro- 
ve bladder control). On the whole these treatments 
are simple, low cost remedies and differ from other 
forms of incontinence and prolapse management, in 
that they have a low risk of adverse effects and do 
not prejudice other subsequent treatments. Conse- 
quently conservative measures should be included in 
the counselling of patients who suffer from either 
incontinence or prolapse regarding their manage- 
ment options. As the prevalence of incontinence and 
pelvic organ prolapse is high, and with the current 
constraints on most healthcare economies, conserva- 
tive treatment constitutes the principal form of mana- 
gement at primary care level. It is also indicated for 
those patients for whom other treatments, in particu- 
lar surgery, are inappropriate, for example, those 
who are unwilling to undergo or who are not medi- 
cally fit for surgery, and women who plan future pre- 
gnancies (as these may adversely affect surgery). 
Other indications include patients awaiting surgery 
or who wish to delay surgery and those whose symp- 
toms are not serious enough for surgical interven- 
tion. 


To date, however, only a relatively small number of 
objective clinical comparative studies with adequate 
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patient numbers have been carried out to assess the 
effectiveness of conservative management of urinary 
incontinence and pelvic organ prolapse. This chapter 
reviews the main types of conservative management 
(excluding anti-incontinence devices and pads/cathe- 
ters see chapter 4, volume 1) with regard to their abi- 
lity to prevent and treat urinary incontinence and 
prolapse effectively. Comment is also made on the 
effect of conservative management on other lower 
urinary tract symptoms (in addition to incontinence) 
and also factors affecting outcome, in particular age. 
This information will assist in the counselling of 
neurologically “normal” adults regarding these treat- 
ment options (readers are directed to the chapters on 
children, the frail elderly and neuropathic patients 
for discussion on the effect of conservative manage- 
ment in these specific groups). A systematic review 
of the literature has been carried out, comment made 
on the quality of all relevant studies identified, and 
recommendations on effectiveness made on the best 
available level of evidence reviewed. (volume 2, 
pages 804-805) 


B. URINARY INCONTINENCE 
IN WOMEN 


INTRODUCTION 


Female urinary incontinence is a distressing condi- 
tion with significant social implications. It is com- 
mon — the median level of prevalence estimates gives 
a picture of increasing prevalence during young adult 
life (prevalence 20-30%), a broad peak around midd- 
le age (prevalence 30-40%), and then a steady 
increase in the elderly (prevalence 30-50%). 


Although the proportions of different types of urina- 
ry incontinence are difficult to estimate, approxima- 
tely half of all incontinent women are classified as 
stress incontinent, a smaller proportion as mixed 
incontinent and urge incontinence is the smallest 
category. The various types most likely reflect diffe- 
rent pathologies and aetiologies. 


Stress urinary incontinence is thought to occur due to 
a lack of bladder neck support and/or poor urethral 
closure. As a result the urethral lumen is not closed 
effectively during exertion with consequently invo- 
luntary leakage during effort, exertion, sneezing or 
coughing. (If during cystometry there is involuntary 
urine loss synchronous with a rise in intraabdominal 
pressure in the absence of an involuntary detrusor 
contraction this is described as urodynamic stress 
incontinence). 


Urge incontinence can be due to an uninhibited rise 
in intravesical pressure due to involuntary detrusor 
contraction and the condition is called detrusor ove- 
ractivity. This is further subclassified as idiopathic 
(cause unknown) or neurogenic (where there is a 
known neurological cause for detrusor muscle ove- 
ractivity. Some women experience urgency without 
leakage, with or without urinary frequency or noctu- 
ria. This collection of symptoms is called the overac- 
tive bladder syndrome. Other causes of urinary 
incontinence in women are due to overflow inconti- 
nence and fistula (in particular in the developing 
world). 


B1. LIFESTYLE INTERVENTIONS 


Various lifestyle factors may play a role in either the 
pathogenesis or, later, the resolution of incontinence. 
While published literature about lifestyle factors and 
incontinence is sparse, alterations in lifestyle are fre- 
quently recommended by health care professionals 
and lay people alike. However, to date, most studies 
about lifestyle report associations only and do not 
assess the actual effect of applying or deleting the 
behaviour in question on incontinence. Currently, 
only a relatively small number of randomized trials 
have been carried out to assess the effect of a speci- 
fic lifestyle on incontinence. 


This section will examine the evidence for the asso- 
ciation and use of lifestyle interventions in the mana- 
gement of female urinary incontinence. A summary 
of the search strategy and inclusion/exclusion crite- 
ria is given in Appendix. 
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I, PREVENTION 


a) Quality of data 


No randomised trials assessing the effect of lifestyle 
interventions on urinary incontinence prevention 
were identified. 


b) Results 
No trials identified. 
c) Summary 


Given the low annual incidence of urinary incontinen- 
ce, it is unlikely that large scale prevention trials rela- 
ted to the impact of lifestyle factors are feasible. 
However, there is now consistent epidemiological evi- 
dence (see below) that obesity is related both to the 
prevalence and incidence of urinary incontinence. 
Epidemiological evidence is nearly consistent that 
smoking is related to a higher prevalence of severe 
urinary incontinence. In addition, caffeine and carbo- 
nated beverages are associated with the incidence of 
overactive bladder symptoms. Therefore, it is reaso- 
nable to recommend that women avoid becoming 
obese or smokers, and avoid caffeine and regular car- 
bonated drinks, to maintain improved bladder health. 


d) Recommendations 


Prevention trials regarding the effect of lifestyle 
interventions on urinary incontinence onset will 
be difficult to execute because of the low annual 
incidence rate of urinary incontinence. Further 
research is needed on the impact of lifestyle inter- 
ventions on the treatment of urinary incontinence. 
With that data in hand, preventive strategies can 
be assessed in high-risk groups. 


Il. TREATMENT 


1. WEIGHT LOSS 
a) Quality of data 


Two randomized studies were found [1, 2]. Two 
prospective cohort studies [3, 4] evaluated the effect 
of weight loss. Other study designs were cross-sec- 
tional [5-9], retrospective cohort [10], or case- 
control studies [11]. 


Sample sizes for the interventional trials were 12, 
[3],138 [4], 10 [1], and 47 [2]. Sample sizes for stu- 
dies, which assessed the association between obesity 
and incontinence, but in which no intervention was 


done, ranged from 193 [10] to 27,936 [8]. The case 
control study had a sample size of 108 cases and 108 
controls [11]. 


The outcome measure in all studies with the excep- 
tion of Bump[12] and Subak [13] was subjective, as 
determined by a self-administered questionnaire. 
Bump also utilized objective measures including 
urodynamics, bladder diary and standardized fluid 
loss quantification test. Subak also utilized a 7-day 
urinary diary. 


Follow-up periods for the interventional studies were 
one year after gastroplasty surgery [3](Bump), 6 
months after completion of weight reduction, either 
by means of low calorie liquid or reduced calorie 
solid diet [1], 3 months after completion of a very 
low calorie liquid diet and exercise [2] and not stated 
[4]. 

b) Results 


Many researchers [5-8, 10, 11, 14-17] have reported 
an association between increased weight, or increa- 
sed body mass index, and urinary incontinence. This 
association held after controlling for age and parity. 
In one multivariate analysis, Brown [5] reported that 
the prevalence of daily incontinence increased by an 
odds ratio of 1.6 per 5 BMI (body mass index, 
kg/m2) units. In a multivariate analysis of a different 
population, Brown [6] found that the prevalence of at 
least weekly stress incontinence increased by 10% 
(OR 1.1) per 5 units BMI. Similarly, Foldspang [18] 
reported an odds ratio of 1.07 for incontinence pre- 
valence per BMI unit, after controlling for other fac- 
tors. Hannestad [8] described a dose-response type 
relationship between BMI and severe urinary incon- 
tinence. Compared to women with a BMI < 25, OR’s 
for the following BMI groups were: 25-29, OR 2.0 
(1.7-2.3), 30-34, OR 3.1 (2.6-3.7), 35-39, OR 4.2 
(3.3-5.3), 40+, 5.0 (3.4-7.3). 


Two groups[5],[4]) reported resolution of inconti- 
nence in the majority of cases after massive weight 
loss in morbidly obese women undergoing surgical 
weight reduction procedures. While obesity is com- 
monly considered a risk for stress incontinence, in 
Bump’s study, women with urge incontinence were 
as likely to experience post-operative continence as 
women with stress incontinence. In Subak’s pilot 
study [2] of 10 women, all 6 of the women achieving 
a weight loss of at least 5% had at least a 50% reduc- 
tion in incontinent episodes compared to one out of 
the four women with <5% weight loss. In the larger 
randomized trial [1], mean baseline weight (93 +/- 
13 kg) and number of incontinent episodes (24 +/- 15 
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per week) were similar between the groups. Women 
in the weight loss group lost 15 +/- 7 kg, compared 
to 0 (+/- 4 kg in the control group) and experienced 
a 51% reduction in weekly incontinent episodes 
compared to 5% in the control group. Randomization 
was blocked by urge incontinence and stress inconti- 
nence; while the numbers are small, no difference in 
the effect of weight loss on incontinence was seen by 
incontinence type. 


In a cross-sectional study of 1800 Swedish women 
[9], 15% of incontinent women reported at least a 5 
kg weight loss in the preceding 5 years, compared to 
11% of continent women (p=.05). This may be 
secondary to intentional weight loss as a treatment 
for urinary incontinence, rather than some effect of 
weight loss itself. 


c) Summary 


Obesity is an independent risk factor for the preva- 
lence of urinary incontinence. Massive weight loss 
significantly decreases incontinence in morbidly 
obese women. Preliminary evidence suggests that 
moderate weight loss may also result in decreased 
incontinence. (Level of Evidence: 2/3). 


d) Recommendation 


Weight loss is an acceptable treatment option for 
morbidly and moderately obese women. Based on 
the current evidence, maintaining normal weight 
through adulthood may be an important factor in the 
prevention of the development of incontinence. 
Given the high prevalence of both incontinence and 
obesity in women, the dual issues of weight loss and 
prevention of weight gain should receive high 
research priority. 


Grade of recommendation: B/C 


Obesity is an independent risk factor for uri- 
nary incontinence. There is level 2 evidence 
that weight loss in morbidly obese women 
decreases incontinence, and scant level 1 evi- 
dence that moderately obese women who lose 
weight have less incontinence than those who 
do not. 


2. PHYSICAL FORCES (EXERCISE, WORK) 
a) Quality of data 


No randomized trials exist in which incontinence 
prevalence is compared between subjects assigned to 
heavy work or high impact activity versus sedentary 
activities. One case-control study compared the inci- 
dence of surgery for incontinence and/or prolapse 


[19], while a second compared nulliparous women 
with and without stress incontinence symptoms [20]. 
Bø [21] and Nygaard [22] evaluated the difference in 
incontinence prevalence between women engaged in 
high versus low impact activities. Davis [23] descri- 
bed a series of women who became incontinent after 
parachute jumping. In a retrospective cohort study, 
Nygaard [24] compared incontinence prevalence in 
high-impact versus low-impact former Olympic ath- 
letes. Bø [25] compared incontinence prevalence 
between Norwegian Olympians and controls. The 
Norwegian EPINCONT study compared both any 
and severe incontinence in women according to three 
levels of high impact physical activity [8]. Benjamin 
and Hearon studied the association between high 
gravitational forces in women aviators [26]. Sample 
sizes range from 144 [22] to 305 [21] for the cohort 
studies. One case series had nine subjects [23] while 
another had 25 [26]. The population-based case 
control study compared 28,619 cases with 1,652,533 
controls. The recent study by Bg [25] compared 572 
athletes, ages 15-39 years, with 574 controls. The 
EPINCONT cross-sectional study had 27,936 parti- 
cipants. 


b) Results 


Minimal stress incontinence is common in young 
exercising women [20, 21, 27]. College athletes par- 
ticipating in high impact activities are more likely to 
report the symptom of stress incontinence during 
exercise than those participating in low impact exer- 
cise [22]. Bg [25] found no difference in incontinen- 
ce prevalence between elite athletes and controls. 
However, the prevalence of stress and urge inconti- 
nence symptoms was higher in athletes who had a 
diagnosed eating disorder than those without such a 
diagnosis. There is little available information on 
whether strenuous exercise or activity causes the 
condition of incontinence later in life. In a study 
which questioned women who were Olympians 
approximately 25 years ago, those who competed in 
gymnastics or track and field were not more likely to 
currently report daily or weekly incontinence than 
Olympians who competed in swimming [24]. 


Certain provocations may cause stress incontinence: 
one report described nine nulliparous infantry trai- 
nees who developed stress incontinence and pelvic 
floor defects for the first time during airborne trai- 
ning, which included parachute jumping [23]. The 
precise number of total trainees is unknown but is 
estimated to be approximately 500. In a small series 
of women aviators, self-report of urinary incontinen- 
ce was not found to increase at high gravitational 
forces [26]. 
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Surprisingly little information is available on the 
relationship between stresses in the workplace and 
urinary incontinence. Danish nursing assistants, who 
are exposed to frequent heavy lifting, were 1.6 fold 
more likely to undergo surgery for genital prolapse 
and/or incontinence than women in the general popu- 
lation; the study did not control for parity [19]. 


The EPICONT study found no difference in either all 
or severe incontinence in women that reported high 
impact physical activity 1-2 hours per week or 3 or 
more hours per week compared to those that reported 
exercising less than one hour per week (after adjus- 
ting for age, BMI, parity, coughing and wheezing). 
c) Summary 


Strenuous exercise is likely to unmask the symptom 
of stress incontinence during the provocation. There 
is no evidence that strenuous exercise causes the 
condition of incontinence. In a small number of 
women without other known risk factors, extreme 
provocations such as parachute jumping may cause 
incontinence. There is scant uncontrolled data that 
suggests that women engaged in occupations with 
heavy lifting may be predisposed to genital prolapse 
and/or incontinence. The data is insufficient to draw 
any firm conclusions. (Level of Evidence: 2/3). 


In spite of the fact that healthcare professionals com- 
monly advise restricting exercise and heavy lifting 
following incontinence or prolapse surgery, there is 
no published evidence that this improves surgical 
outcome. 


d) Recommendations 


Given the large proportion of women who are 
employed in various occupations that require heavy 
lifting and the paucity of scientific data about the 
association of such exertions and incontinence, this 
association should be investigated further. Specifi- 
cally, research must establish whether heavy exertion 
is an etiologic factor in the pathogenesis of inconti- 
nence, and whether changing exertions can alleviate 
established incontinence. 


Grade of recommendation: B 


There is scant level 2 and 3 evidence that sug- 
gests that active women may be more likely to 
report incontinence than sedentary women, 
and that heavy occupational work may be asso- 
ciated with pelvic organ prolapse and urinary 
incontinence. However, there are no trials that 
assess the role that reducing strenuous activity 
plays in treating urinary incontinence. 


3. SMOKING 
a) Quality of data 


One case-control study compared incontinent smo- 
kers with incontinent non-smokers [28], while a 
second compared smoking behaviour between conti- 
nent and incontinent women [29]. Five large cross 
sectional studies evaluated multiple risk factors for 
incontinence, including smoking [5, 8, 30, 31] [32]. 
In vitro studies assessed the effects of nicotine on 
bladder muscle contraction. Sample sizes were189 
[28], 160 [29],7949 [5], 7338 [30],1761 [32], 3302 
[31] and 27,936 [8]. 


b) Results 


Smokers were more likely to report incontinence 
than non-smokers in some studies [8, 29-31], but not 
in others [5] [32]. After adjusting for age, parity, type 
of delivery, and pre-pregnancy BMI, smokers had a 
1.3 fold higher risk (95% CI 1.0-1.8) of reporting 
incontinence at 16 weeks gestation than non-smo- 
kers [30]. The adjusted odds ratio for moderate or 
severe incontinence among women reporting incon- 
tinence was 1.38 (95% CI 1.04-1,82) in current smo- 
kers, after adjusting for perimenopausal status, BMI, 
diabetes and ethnicity [31]. In the large population 
based study by Hannestad et al [8], smoking increa- 
sed the risk of severe incontinence (OR 1.4, 95% CI 
1.2-1.6) but not of any (that is, mild) incontinence. 
Incontinent smokers were found to have stronger 
urethral sphincters and lower overall risk profiles 
than incontinent non-smokers [28]; therefore, it was 
proposed that more violent coughing promotes ana- 
tomic defects which allow incontinence. In potential 
support of nicotine as a risk factor for incontinence, 
Hisayama [33] and Koley [34] found that nicotine 
produces phasic contraction of isolated bladder 
muscle probes in vitro. However, Milsom [35] repor- 
ted an apparent paradoxical local estrogenic effect of 
nicotine on the vagina, resulting in a decrease in 
vaginal pH and an increase in lactobacilli. 


c) Summary 


Current data suggests that smoking increases the risk 
of more severe urinary incontinence. Smokers may 
have a different mechanism causing their incontinen- 
ce than non-smokers (Level of Evidence 2/3/4). No 
data has been reported examining whether smoking 
cessation resolves incontinence. 


d) Recommendations 


Further prospective studies are needed to determine 
whether smoking cessation prevents the onset, or 
promotes the resolution, of incontinence. 
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Grade of recommendation: B/ C 


No data has been reported examining whether 
smoking cessation resolves incontinence. 


4. DIETARY FACTORS 
a) Quality of data 


One randomized trial [36] assessed the effects of a 
caffeine reduction intervention upon frequency, 
urgency and urge incontinence. Subjects were those 
with urinary symptoms who consumed more than 
100 mg caffeine daily. Those randomised to the 
experimental group received bladder training and a 
caffeine-fading method to decrease caffeine intake to 
less than 100 mg per day, while the control group 
also received bladder training but no caffeine reduc- 
tion information. No randomized trial was identified 
that addressed dietary changes. One study compared 
women with detrusor instability with continent 
women who received caffeine tablets [37](Creigh- 
ton), while another compared caffeine intake bet- 
ween women with detrusor overactivity and those 
without [38]. The effect of decreasing caffeine inta- 
ke in a small cohort of incontinent women was exa- 
mined in a prospective fashion [39]. One large epi- 
demiologic trial analysed the effect of coffee drin- 
king in a multivariate fashion [5]. Another cross-sec- 
tional study (Norwegian EPINCONT) analysed the 
association between tea, coffee, and alcohol intake 
and incontinence [8]. In a prospective questionnaire 
study, dietary risk factors for the one-year incidence 
of stress incontinence and overactive bladder symp- 
toms were reported [40]. Participants completed a 
130-item validated food frequency questionnaire. 
Sample sizes were 95 with results provided on 74 
women that completed the study [36], 30 [37], 126 
[41], 7949 [5], 6037 [42], 159 [38], 34 [39], 27,936 
[8], and 6.424 [40]. 


b) Results 


Caffeine: Following caffeine intake, women with 
detrusor overactivity had increased detrusor pressure 
on bladder filling, while continent women had no 
such abnormality [37]. In a population of 259 conse- 
cutive women presenting for urodynamics [38], 131 
women with detrusor instability had a significantly 
higher mean caffeine intake (484 +/- 123 mg/day) 
than women without this diagnosis (194 +/- 123 
mg/day). This association persisted after controlling 
for age and smoking. In 34 women with symptoms 
of urinary incontinence (mostly mixed) who decrea- 
sed caffeine intake (from 900 mg/day to 480 
mg/day), episodes of daily urine loss also decreased 


(from 2.33 to 1.0 per day) [39]. In the caffeine reduc- 
tion study [36], subjects in the intervention group 
decreased daily caffeine consumption to a mean of 
96.5 mg, compared to 238.7 mg in the control group. 
This group of bladder training and caffeine reduction 
had a statistically significant reduction in urgency 
episodes (61% vs 12%) and number of voids/24 
hours (35% vs 23%) compared to the control, blad- 
der training, alone group. the intervention also had a 
greater reduction in the number of incontinence epi- 
sodes (55% compared to 26% in the controls) but 
this was not statistically significant (p=.219). In a 
multivariate analysis, Brown [5] found no associa- 
tion between coffee drinking or alcohol drinking and 
daily incontinence. In the Norwegian EPINCONT 
study [8], tea drinkers had a slightly higher risk for 
all types of incontinence (OR 1.2 (1.1-1.2) for 1-2 
cups per day compared to none and OR 1.3 (1.2-1.5) 
for 3 or more cups per day compared to none), while 
no association was found between either coffee (at 
any dosage) or alcoholic beverages (3 or more drinks 
per two weeks compared to 0-2 drinks per 2 weeks) 
and incontinence. 


Decrease fluid intake: In incontinent women over 
age 55 years, there was a modest positive relation- 
ship between fluid intake and severity of incontinen- 
ce in women with stress incontinence; fluid intake 
accounted for 14% of the explained variability in 
number of incontinent episodes [41]. No such corre- 
lation was found in women with detrusor overactivi- 
ty. In a randomized trial [43], 32 women were assi- 
gned to one of three groups: increase fluid intake by 
500 cc over baseline, decrease by same amount, or 
maintain baseline level. While non-adherence to the 
protocol made results difficult to interpret, the 
authors reported that 20 women who had fewer 
incontinent episodes at the end of the trial attributed 
this to drinking more fluids. 


Alcohol: After adjusting for age and gender, no 
association was found between urinary incontinence 
and consumption of alcohol [42]. After adjusting for 
age and fluid intake, consumption of wine, beer or 
spirits did not increase the incidence of either stress 
incontinence or overactive bladder (there was a trend 
towards less stress incontinence in beer drinkers; OR 
0.75 (0.56-1.01) for weekly drinkers versus those 
that drank beer less than monthly) [40]. 


Diet: After adjusting for age, physical functioning, 
stress incontinence at baseline, obesity, smoking and 
certain dietary factors, the incidence of overactive 
bladder was increased with the consumption of car- 
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bonated drinks, and decreased with high consump- 
tion of vegetables, bread and chicken [40]. After 
similar adjustment, the incidence of stress inconti- 
nence was increased with carbonated drinks and 
decreased with bread consumption. Anecdotal evi- 
dence suggests that eliminating dietary factors such 
as artificial sweeteners and certain foods may play a 
role in continence; however, no treatment trials have 
tested this hypothesis. 


c) Summary 


Fluid intake plays a minor, if any, role in the patho- 
genesis of incontinence. The data on caffeine intake 
and incontinence are conflicting. While large cross- 
sectional surveys indicate no association, small clini- 
cal trials do suggest that decreasing caffeine intake 
improves continence. Consuming carbonated drinks 
appears to increase the risk of overactive bladder. 
(Level of Evidence: 2/3). 


d) Recommendations 


Given the fact that decreasing fluids may lead to uri- 
nary tract infections, constipation, or dehydration, 
this intervention should be reserved for patients with 
abnormally high fluid intakes. 


Caffeine consumption is pervasive in many societies 
and may play a role in exacerbating urinary inconti- 
nence. Larger randomized trials to assess the effect 
of caffeine and other dietary factors are feasible and 
important. 


Grade of recommendation: B 


Level 2 and 3 evidence is conflicting on whe- 
ther caffeine intake is associated with urinary 
incontinence. There is scant level 1 evidence 
that decreasing caffeine improves continence. 


5. CONSTIPATION 
a) Quality of data 


No published trials were found which assess the 
effect of regulating bowel function on incontinence. 
An observational study compared the self-report of 
straining as a child with urogynaecologic symptoms 
as an adult. Population-based studies assessed mul- 
tiple risk factors for incontinence [44, 45]. 


Sample sizes range from 73 for the observational 
study [46] to 213 in a study correlating the surrogate 
measures of perineal descent and pudendal neuropa- 
thy [47] to 1154 and 1051 in the population-based 
studies [44, 45]. 


b) Results 


In a small observational study, 30% of women with 
stress incontinence and 61% of women with uterova- 
ginal prolapse reported straining at stool as a young 
adult, compared to 4% of women without urogyne- 
cologic symptoms [46]. In a large population-based 
study of 1154 women over age 60 years, those with 
urinary incontinence were slightly more likely to 
report constipation than those who were continent of 
urine (31.6% vs 24.7%) [44]. After adjusting for 
demographic and obstetric confounders, women who 
reported straining at stool were 1.9 times (95% CI 
1.3, 2.6) and 1.7 times (95% CI 1.2, 2.4) more likely 
to report stress incontinence and urgency, respective- 
ly [45]. There appears to be an association between 
straining and pudendal nerve function. The mean 
pudendal nerve terminal motor latency (PNTML) 
increased after straining, correlated with the amount 
of descent, and returned to resting by four minutes 
after a strain [48]. Others found evidence of puden- 
dal neuropathy in only 25% of women with abnor- 
mal perineal descent; in this large group of patients 
with defecating dysfunction no relationship was seen 
between neuropathy and pelvic descent, leading to 
the conclusion that pelvic descent and neuropathy 
may be two independent findings [47]. 


c) Summary 


There is fair data to suggest that chronic straining 
may be a risk factor for the development of inconti- 
nence. (Level of Evidence:2/3)There are no inter- 
vention trials that address the effect of resolving 
constipation on urinary incontinence. 


d) Recommendations 


Further research is needed to delineate the role of 
straining in the pathogenesis of incontinence. If the 
association holds, public education, particularly of 
parents and paediatricians, is needed to make an 
impact on the common problem of straining due to 
constipation in children. 


Grade of recommendation: B/ C 


Chronic straining due to constipation may be a 
risk factor for pelvic organ prolapse and uri- 
nary incontinence (level 2 and 3 evidence). No 
intervention trials have examined the impact of 
resolving constipation on urinary incontinence. 


6. OTHER 
a) Quality of data 


One study rigorously assessed urine loss during 


various postural changes (crossing legs and bending 
forward) [49]. No study has evaluated whether pos- 
tural changes are a satisfactory form of treatment 
outside of the laboratory setting. Bladder training, 
timed voiding and relaxation techniques, particularly 
for urge incontinence, are discussed in IV 2. There 
are many other lifestyle interventions suggested 
either by health care professionals or the lay press for 
the treatment of urinary incontinence, including 
reducing emotional stress, wearing non-restrictive 
clothing, utilising a bedside commode, decreasing 
lower extremity edema, treating allergies and 
coughs, wearing cotton underwear, and increasing 
sexual activity. These interventions are, however, all 
anecdotal in nature. 


b) Results 


Postural changes: Urine loss during provocations can 
be significantly decreased by crossing the legs or by 
crossing the legs and bending forward [49]. 


c) Summary 


There is no scientific evidence about whether other 
lifestyle changes except for some postural changes, 
affects either the treatment of, or the prevention of, 
urinary incontinence. (Level of Evidence 2B, 4, 5) 


d) Recommendations 


As various lifestyle interventions are recommended 
by physicians, studies evaluating the effect of imple- 
menting these factors on incontinence are warranted. 
While some lifestyle changes may prove beneficial 
for individual patients, it is unlikely that manipula- 
ting these factors will have a major effect on the ove- 
rall incontinence problem. 


Grade of recommendation: B, C, D 


There is level 2 evidence that postural changes 
may decrease urinary incontinence. There is no 
evidence whether other such lifestyle changes 
decrease urinary incontinence. 


HI. OTHER LUTS 


Most published data on the effect of lifestyle inter- 
ventions (in particular, dietary factors) on other 
lower urinary tract symptoms pertain to males only, 
and thus, are not included in this review. In one study 
of a geriatric population (sample size 128), there was 
a strong relationship between evening fluid intake, 
nocturia, and nocturnal voided volume; this relation- 


ship was weaker for diurnal intake and voiding [50]. 


Future work should separately evaluate the impact of 
lifestyle interventions on nocturia, diurnal frequency, 
urgency and urge incontinence to delineate whether 
certain interventions preferentially affect different 
areas of overactive bladder. 


IV. FACTORS AFFECTING 
OUTCOME 


1. AGE 


Randomised intervention trials are sparse in this 
area, and none specifically describe the impact of 
age on outcome. 


2. OTHER 


The paucity of literature in this area precludes dra- 
wing conclusions about the impact of specific 
variables on outcome. 


B2. PHYSICAL THERAPIES — 
PELVIC FLOOR MUSCLE 


TRAINING (PFMT) 


Graded muscle training, with or without adjunctive 
biofeedback or intravaginal resistance, is used to 
improve the function of pelvic floor muscle (PFM). 
The therapeutic uses of pelvic floor muscle training 
(PFMT) include the prevention and treatment of uri- 
nary incontinence. 


There are three grades of prevention: primary, secon- 
dary and tertiary [51]. Primary prevention aims to 
remove the causes of a disease, and secondary pre- 
vention aims to detect asymptomatic dysfunction 
and treat it to stop progression. Tertiary prevention is 
intervention for existing symptoms to prevent disea- 
se progression (i.e. treatment). Because PFM appears 
to have a role in the continence mechanism, a varie- 
ty of hypotheses are suggested to support the use of 
PFMT to prevent urinary incontinence. For example, 
trained muscle might be less prone to injury, and/or 
previously trained muscle might be easier to retrain 
after injury because the appropriate motor patterns 
are already learned. It may be that previously trained 
muscle has a greater reserve of ‘strength’ and func- 
tional use, so that injury to the muscle or its nerve 
supply does not cause sufficient loss of function to 
reach the threshold where symptoms occur. For 
childbearing women, PFMT during pregnancy might 
help counteract the increased intra-abdominal pres- 
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sure caused by the growing fetus, the hormonally 
mediated reduction in urethral pressure, and the 
increased laxity of fascia and ligaments in the pelvic 
area. 


The use of PFMT as a treatment for stress urinary 
incontinence (SUI) appeared to become more wides- 
pread after Arnold Kegel reported on the successful 
treatment of 64 cases of female stress urinary incon- 
tinence using pelvic floor muscle exercises, with a 
perineometer for resistance and biofeedback [52]. 
The biological rationale for PFMT in the manage- 
ment of SUI is that a strong and fast PFM contraction 
will clamp the urethra, increasing the urethral pres- 
sure, to prevent leakage during an abrupt increase in 
intra-abdominal pressure [53]. DeLancey has also 
suggested that an effective PFM contraction may 
press the urethra against the pubic symphysis, crea- 
ting a mechanical pressure rise [54]. Timing might 
also be important; Bø has suggested that a well- 
timed, fast and strong, PFM contraction may prevent 
urethral descent during intra-abdominal pressure rise 
[55]. Miller et al. (1998) demonstrated that a volun- 
tary pelvic floor muscle contraction (VPFMC) befo- 
re or during cough can reduce leakage after a week 
of training [56]. However, in healthy continent 
women, activation of the PFM before or during phy- 
sical exertion seems to be an automatic response and 
does not require conscious effort [57-59]. There is 
some evidence that the PFM ‘reflex’ contraction is a 
feed-forward loop, as it may precede bladder pressu- 
re rise by 200-240 milliseconds [60, 61]. 


Therefore, for SUI, the objective of PFMT is usually 
to improve strength and/or timing of the PFM 
contraction. Muscle bulk (cross-sectional area) is 
one determinant of strength. When muscles do repe- 
titive intensive work that exceeds the demands of 
normal everyday activity this stimulates an increase 
in muscle fibre size (hypertrophy), which increases 
muscle bulk [62]. Hypertrophy is not an immediate 
training response, but strength increases are noticed 
long before visible hypertrophy. Early improvements 
in strength result from neural adaptation including a 
greater number of activated motor units, an increased 
rate of motor unit excitation, more synchronised 
motor unit firing, and more persistent activation of 
type II motor units [63-65]. Hypertrophy begins only 
after regular and intense strength training for more 
than eight weeks [66]; with increased resistance, 
hypertrophy may continue for some years. 


PFMT may also be used in the management of urge 
urinary incontinence (UUI). The biological rationale 
is that a detrusor muscle contraction can be reflexly 


or voluntarily inhibited by PFM contraction [67-69]. 
Therefore, single or repeated VPFMC may be used 
to control urgency and prevent urge leakage. 


In this section PFMT is defined as any program of 
repeated VPFMC taught by a health care professio- 
nal. This definition allows for variations in the pur- 
pose of PFMT (e.g. PFMT for strengthening or urge 
suppression), the teaching of PFMT (e.g. individual 
or group teaching), and the parameters of training 
(e.g. length of hold, number of contractions). PFMT 
is used in preference to other previously used terms 
such as Kegel’s exercises, pelvic floor exercises and 
pelvic floor muscle exercises. “Kegel’s exercises’ no 
longer seems appropriate because current practice is 
very different to the program originally described by 
him. Descriptors that fail to include muscle also 
seem inappropriate, as it is the muscular component 
of the pelvic floor that is the focus of training. Ideal- 
ly, it should also be clear that it is the pelvic floor 
muscles, not pelvic muscles in general, which are the 
target of intervention. Further, it is suggested that 
training is a more appropriate word than exercise; 
exercise is commonly interpreted as one episode of 
training or a single muscle action, whereas training 
means repeated exercise over time. The use of the 
term pelvic floor muscle training (PFMT) is propo- 
sed and used throughout. 


In some trials PFMT was the primary intervention, 
although other advice was given. This was usually 
the addition of urge and/or frequency strategies. 
Trials that combined PFMT with urge/frequency 
strategies were included as PFMT trials unless the 
trial report called the additional intervention bladder 
(re)training, or stated that a timed or scheduled voi- 
ding program was used. Trials were excluded if the 
primary intervention was clearly a combination 
treatment (e.g. PFMT with bladder training, PFMT 
with oestrogen). The exceptions were biofeedback 
and intravaginal resistance. These adjuncts are not 
stand-alone interventions; they are used to enhance 
the effect of PFMT. 


This section will examine the evidence for the use of 
PFMT for the prevention and treatment of urinary 
incontinence in women of all ages. Questions 
addressed are: 


e Can PFMT prevent urinary incontinence? 


° Is PFMT better than no treatment, placebo or 
control treatments for urinary incontinence? 


° Is one approach to PFMT better than another? 


° Is PFMT better than other treatments? 
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e Does the addition of PFMT to other treatments 
add any benefit? 


° What factors might affect the outcome of PFMT? 
° What is the effect of PFMT on other LUTS? 


To address these questions, the literature was sear- 
ched (see appendix x) for reports of relevant syste- 
matic reviews and reports of randomised controlled 
trials (RCTs) and quasi-randomised controlled trials 
(qRCTs) e.g. alternate assignment to groups. There- 
fore, only Level 1 evidence is considered in this sec- 
tion. Recommendations are based on the findings of 
existing systematic reviews if up to date, or new sys- 
tematic reviews of RCTs undertaken by the author of 
this section (JHS). 


There was little consistency in the outcome measures 
used and reported by trialists. In prevention trials the 
commonly reported outcomes were incontinence and 
some measure of PFM activity. 


The four most common measures in treatment trials 
were self-reported cure, self-reported cure/improve- 
ment, number of or change in leakage episodes, and 
some measure of PFM activity. Some trials used pad 
tests, but the type of test varied. There is sufficient 
doubt about the comparability of data between diffe- 
rent pad tests, and the interpretation of pad test data, 
that these data are not presented [70]. 


Nor are PFM activity data discussed; these data are a 
surrogate for the primary outcomes of interest. In 
this section, the pre-specified primary outcomes of 
interest were urinary incontinence (for prevention 
studies), self reported cure and/or improvement in 
incontinence symptoms (for treatment studies), lea- 
kage episodes (treatment studies) and quality of life 
(prevention and treatment studies). 


With regard to quality of data there are many quality 
checklists available, but no gold standard [71]. 
Attempting to weight primary studies in meta-analy- 
sis by quality score is problematic; the choice of 
scale can dramatically influence the effect estimate 
[72]. However, there is empirical evidence that two 
elements of trial quality, allocation concealment and 
double blinding, are important in the precision of 
estimating treatment effect; trials with inadequate or 
unclear concealment of allocation appear to overesti- 
mate treatment effect by about 30%, and trials that 
are not double blind overestimate effect by about 
15% [73]. 


Therefore, trials that reported adequate allocation 
concealment are noted. It is often difficult, or not 
possible, to blind treatment providers and patients to 


conservative treatments, but trials that reported blin- 
ding of outcome assessment are also noted. Readers 
may wish to consider these factors in their interpre- 
tation of the data. 


L PREVENTION 


This subsection addresses the question, Is PFMT 
effective for the primary and/or secondary preven- 
tion of urinary incontinence in women of all ages?’ 
Clinically it may be difficult to screen trial partici- 
pants to see if a disease process is absent altogether 
(for primary prevention studies), or present although 
asymptomatic (for secondary prevention), and in 
many cases there is no reliable and valid clinical test 
available. Trials investigating prevention of inconti- 
nence usually enrol people purely on the basis of 
symptom absence. Thus, the trials are probably a 
combination of primary/secondary prevention 
effects. No attempt is made to distinguish between 
primary and secondary prevention effects in this sub- 
section. 


The literature search revealed two previous systema- 
tic reviews addressing prevention of urinary inconti- 
nence [74, 75]. Harvey included trials in childbea- 
ring women only. Hay-Smith and colleagues inclu- 
ded trials of PFMT and other physical therapies (e.g. 
vaginal cones). Further searching did not find any 
new RCTs published since these reviews. There were 
three main groups of trials included in the reviews. 
The first group were trials investigating the effect of 
PFMT on PFM activity in women, but did not mea- 
sure continence related outcomes. These trials are 
not considered here. The second group recruited only 
childbearing women. For the purposes of this chap- 
ter, childbearing women were defined as women 
who were pregnant or within the first six months 
postpartum. Women of childbearing age, but not pre- 
gnant or within six months of delivery, are defined as 
non-childbearing. Because childbearing women 
seem to be a distinct group, with regards the physio- 
logy of pregnancy and postpartum, these trials were 
considered together under the next heading, which 
addresses prevention of incontinence in childbearing 
women. The third group were trials for prevention of 
post prostatectomy urinary incontinence; these trials 
are considered in the section on men. 


No trials investigating the primary/secondary pre- 
vention effects of PFMT for urinary incontinence 
in non-childbearing women were found. 
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1. PREVENTION OF URINARY INCONTINENCE IN 
CHILDBEARING WOMEN 


While there are two previous systematic reviews of 
PFMT for prevention of urinary incontinence in 
childbearing women [75, 76], there are problems 
with both reviews. Hay-Smith and colleagues did not 
separate data from childbearing and other women. 
Although Harvey included only trials in childbearing 
women, she did not differentiate primary/secondary 
prevention from tertiary prevention. Critical evalua- 
tion of the trials included in both reviews reveals that 
women were often recruited to trials without regard 
to previous continence status. 


The methods of most trials investigating PFMT for 
prevention of urinary incontinence in childbearing 
women have allowed inclusion of women with 
prior incontinence symptoms. Therefore, it is 
usually not possible to differentiate primary/secon- 
dary prevention effects from treatment effects. 
Greater rigour is needed in any further trials 
addressing this question. 


Based on these reviews, it seemed that there were 
four main groups of trials. The first group included 
trials investigating the effect of PFMT on PFM acti- 
vity in childbearing women, but did not measure 
continence related outcomes. These trials are not 
considered here. The second group comprised trials 
of PFMT for primary/secondary prevention of urina- 
ry incontinence in childbearing women. Thirdly, 
there were trials where it was not possible to diffe- 
rentiate primary/secondary prevention from treat- 
ment effects. Fourthly, there were treatment trials. 
Three separate systematic reviews were performed to 
address the following questions: 


e Does PFMT prevent urinary incontinence in 
childbearing women? 


e What is the effect of PFMT in a wider population 
of childbearing women, i.e. where some women 
have prior urinary incontinence symptoms and 
some do not? 


° Is PFMT an effective treatment for urinary incon- 
tinence in childbearing women? 


2. PRIMARY/SECONDARY PREVENTION OF URI- 
NARY INCONTINENCE IN CHILDBEARING 
WOMEN 


Only trials addressing primary/secondary prevention 
of urinary incontinence in childbearing women are 


considered here. Three RCT’s were included [77- 
79]: Reilly et al. recruited primigravid women 
without a pre-pregnancy or current history of urina- 
ry incontinence, but with bladder neck hypermobili- 
ty at 18 to 20 weeks gestation; Sampselle et al. and 
Mørkved et al. also recruited primigravidae, at 18 
and 20 weeks gestation respectively. In both studies 
some women had leakage symptoms pre-pregnancy 
or at recruitment, but published or unpublished data 
were available for the subgroup without any prior 
incontinence symptoms. Three RCTs were excluded 
[80-82]. All three included childbearing women with 
urine leakage symptoms at the time of recruitment, 
as well as continent women, and did not report the 
data separately for the two groups. These mixed pre- 
vention/treatment studies are considered subsequent- 
ly. 

In all three trials the controls received usual antena- 
tal care, which may have included advice on PFMT 


from a variety of maternity carers. There was some 
variation in the PFMT parameters: 


° Eight to 12 near maximal VPFMC held for six to 
eight seconds with six seconds rest, with three to 
four fast contractions at the end of each contrac- 
tion, twice per day from 20 weeks gestation. Also 
a weekly exercise class from weeks 20 to 36 [77]. 
Three sets of eight to 12 VPFMC with six second 
hold and two second rests, twice per day, from 18 
weeks gestation[78] Up to 30 near maximal 
VPFMC per day [79]. Mørkved et al [77] and 
Sampselle et al [79] stated a correct VPFMC was 
checked prior to training. 


a) Quality of data 


Allocation concealment appeared adequate, and out- 
come assessors were blinded in all three trials. Mørk- 
ved et al [77] randomised 301 women, Reilly et al 
[78] 268 women, and Sampselle et al [79] 72. Dro- 
pout rates ranged from four percent [77], to 36% [79] 
and 38% [78]. Mgrkved et al. and Reilly et al. mea- 
sured outcomes at three months postpartum, and 36 
and 34 weeks gestation respectively. Sampselle et al. 
assessed women at 35 weeks, and then postpartum at 
six weeks, six and 12 months; the primary endpoint 
was 12 months. Reilly and colleagues were the only 
trial with long-term follow up, at four years . 


b) Results 


Pooled data from two trials [77, 78] showed women 
in the antenatal PFMT group were less likely to 
report urinary incontinence at three months postpar- 
tum (relative risk (RR) 0.62, 95% confidence inter- 
val (CD 0.42 to 0.92), although individually Reilly et 


al reported a statistically significant difference in 
favour of the PFMT group (RR 0.59, 95% CI 0.37 to 
0.97) while Mgrkved et al. did not (RR 0.73, 95% CI 
0.33 to 1.63). At four years Reilly and colleagues 
found that women from the training group were still 
less likely to report urinary incontinence (RR 0.37, 
95% CI 0.18 to 0.77), although only 100 of the ori- 
ginal sample of 268 women responded [83]. 


Sampselle et al [79] reported postnatal urinary incon- 
tinence severity (average score based on amount of 
self-reported leakage with gentle cough, hard cough, 
sneeze and laugh). Analysis of unpublished data 
found statistically significantly less incontinence 
severity in the PFMT group at six weeks postpartum 
(mean difference (MD) -0.38, 95% CI -0.72 to 
—0.04). There were no statistically significant diffe- 
rences between the groups at 35 weeks, six or 12 
months. 


Reilly et al. [78] found little impact of postnatal SUI 
on incontinence specific quality of life, and no sta- 
tistically significant differences between the groups 
on the eight domains of the King’s Health Question- 
naire. Women in the PFMT group reported statisti- 
cally significantly higher general health scores (one 
of eight scales) on the SF36. Only Mgrkved and col- 
leagues mentioned adverse events in their paper; 
women reported none. 


c) Summary 


Pooled data from two good quality trials of antenatal 
PFMT suggest that women who train are at less risk 
of postnatal incontinence in the short term (three 
months). This effect might last long term (up to four 
years). 


d) Recommendations 


Primiparous women should be offered a sufficiently 
intensive and supervised antenatal PFMT program to 
prevent postnatal incontinence. Those caring for 
childbearing women should consider whether their 
current PFMT policies are sufficiently ‘intensive’ in 
light of the available evidence. Further large good 
quality RCTs, with appropriate inclusion criteria and 
longer follow up, are needed to investigate the effect 
of antenatal PFMT on preventing postnatal urinary 
incontinence in other groups of women (e.g. multi- 
parae). 


Primiparous women should be offered a suffi- 
ciently intensive and supervised antenatal 
PFMT program to prevent postnatal urinary 
incontinence (Grade B). 


3. PREVENTION AND/OR TREATMENT OF URI- 
NARY INCONTINENCE IN CHILDBEARING 
WOMEN 


Trials that recruited continent and incontinent child- 
bearing women were considered. Five RCT’s were 
included [77, 79-82]. The trial by Hughes et al [81] 
was published only as a conference abstract. One 
qRCT was excluded [84], because the pelvic floor 
rehabilitation comprised PFMT and electrical stimu- 
lation. Three included trials recruited antenatal 
women [77, 79, 81], and two included postnatal 
women [80, 82]. 


Antenatal women: The interventions of two trials in 
antenatal women [77, 79] are described previously. 
Hughes et al. [81] recruited nulliparous women at 20 
weeks gestation. Women randomised to PFMT atten- 
ded one individual appointment then a group session 
(maximum 6 women) on PFMT with a physiothera- 
pist between 22 and 25 weeks gestation. No details 
of the training parameters were reported. Women 
with no palpable VPFMC or a flicker of contraction 
were randomised. Controls received usual communi- 
ty antenatal care. 


Postnatal women: Chiarelli and Cockburn [80] and 
Sleep and Grant [82] recruited women following 
vaginal delivery, from postnatal wards. Chiarelli and 
Cockburn (2002) restricted inclusion to women who 
had forceps or ventouse deliveries, or delivered a 
baby of 4000 grams or more in weight. The control 
groups received usual postnatal care, which included 
invitation to postnatal classes taught by physiothera- 
pists. In PFMT groups, women were visited by a 
midwife or physiotherapist on the postnatal ward, 
and were recommended to train as follows: 


VPFMC as often as remembered, integration of 
VPFMC with activities of daily living, and mid 
stream urine stop. No check of correct VPFMC [82] 


VPFMC with three to six second holds, three times a 
day. Not clear if correct VPFMC checked. A variety 
of adherence strategies used (e.g. red stick up dots, 
home or hospital visit after eight weeks) [80] 


a) Quality of data 


Antenatal women: Two of the three trials had ade- 
quate random allocation concealment and blinded 
outcome assessors [77, 79]. Hughes et al. randomi- 
sed 1169 women, Mørkved et al. 301 women, and 
Sampselle et al. 72. Drop out rates were four percent 
[77], 36% [79], and 68% answered the six month 
questionnaire in Hughes et al. All three trials collec- 
ted antepartum data (35 or 36 weeks), and postpar- 
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tum data at three months [77], six months [81], and 
six weeks, six and 12 months [79]. In the latter trial, 
the primary endpoint was 12 months. 


Postnatal women: Random allocation concealment 
was adequate, and outcome assessors were blind, in 
Chiarelli and Cockburn [80]. Sleep and Grant rando- 
mised 1800 women, and Chiarelli and Cockburn 
randomised 720. Both trials measured outcome at 
three months, with the loss of 191 (11%) and 44 
women (6%) respectively. 


b) Results 


Antenatal women: Pooled data from two antenatal 
training trials [81] [77] showed no statistically signi- 
ficant difference between the PFMT and control 
groups for urinary incontinence at three months post- 
partum (RR 0.86, 95% CI 0.73 to 1.02), although 
Mørkved et al. found a significant difference in 
favour of the training group (RR 0.61, 95% CI 0.41 
to 0.91) while Hughes et al. did not RR (0.94, 95% 
CI 0.79 to 1.13). 


Sampselle et al.[79] reported postnatal incontinence 
severity. Analysis of unpublished data found no sta- 
tistically significant differences for incontinence 
severity at six weeks, six or 12 months. Only Mørk- 
ved and colleagues mentioned adverse events in their 
paper; women reported none. 


Postnatal women: Pooled data from the two trials, 
showed no statistically significant difference bet- 
ween the PFMT and control groups for urinary 
incontinence at three months postpartum (RR 0.92, 
95% CI 0.80 to 1.06), although Chiarelli and Cock- 
burn[80] found bare statistical significance (RR 
0.81, 95% CI 0.66 to 1.00), Sleep and Grant [82] did 
not (RR 1.00, 95% CI 0.83 to 1.20). Sleep and Grant 
found the PFMT group were less likely to report 
depression at three months postpartum, although 
there were no statistically significant differences in 
self-reported wellness between the groups. Neither 
trial report mentioned adverse events. 


c) Summary 


Regular supervised antenatal strength training for 
women who have a correct VPFMC confirmed 
and/or a postnatal PFMT program that incorporates 
adherence strategies targeted at women following 
instrumental delivery and/or birth of a large baby 
might reduce the prevalence of postpartum urinary 
incontinence at three months. Reinforced, but less 
intensive PFMT (sub-optimal training parameters, 
less supervision, lack of compliance strategies), 
might not be effective in the wider population of 
childbearing women. 


It is not clear if antenatal or postnatal training has a 
greater effect. The long-term effects of training (e.g. 
at one year) are not established. 


d) Recommendations 


To reduce the prevalence of postnatal incontinence 
those caring for childbearing women should offer 
intensive supervised PFMT to antenatal women 
and/or individual postnatal PFMT instruction with 
adherence strategies to women after instrumental 
delivery and/or delivery of a large baby. Maternity 
caregivers should consider whether their current 
PFMT policies are sufficiently ‘intensive’ in light of 
the available evidence. 


Because it may be easier to offer supervised intensi- 
ve PFMT to all childbearing women (regardless of 
continence status), than target specific groups (e.g. 
antenatal women, women after forceps or ventouse 
delivery), more large good quality RCTs are needed 
in the general population of childbearing women. 
Further research might consider a comparison of 
antenatal training, postnatal training and usual care 
on long-term urinary continence in childbearing 
women. Researchers need to consider the intensity of 
PFMT programs. 


To reduce the prevalence of postnatal inconti- 
nence primiparous women with a correct 
VPFMC should be offered a supervised inten- 
sive antenatal PFMT program, and women fol- 
lowing instrumental delivery, or delivery of a 
large baby, should be offered a postnatal 
PFMT program that incorporates adherence 
strategies (Grade B) 


II. TREATMENT 


The purpose of this subsection is to address the fol- 
lowing questions: 


Is PFMT better than no treatment, placebo or 
control treatments for urinary incontinence? 


Is one approach to PFMT better than another? 
Is PFMT better than other treatments? 


Does the addition of PFMT to other treatments 
add any benefit? 


What factors might affect the outcome of PFMT? 
What is the effect of PFMT on other LUTS? 


The literature search revealed eight systematic 
reviews addressing the treatment of urinary inconti- 
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nence [75, 85-91]. Harvey considered only childbea- 
ring women and none of the others were up to date. 
The previous systematic reviews were used as the 
basis of this section, with the addition of data from 
subsequently published RCTs. 


1. PFMT FOR URINARY INCONTINENCE IN 
CHILDBEARING WOMEN 


Only trials addressing the treatment of existing uri- 
nary incontinence in childbearing women were 
considered. Two RCTs were included [92, 93]. Both 
trials recruited women with symptoms of urinary 
incontinence three months following delivery. 


The control groups in both trials received standard 
care, which included antenatal and postnatal advice 
on PFMT. Wilson and Herbison[93] randomised 
women in the intervention group to PFMT, PFMT 
with vaginal cones, or vaginal cones. Only the PFMT 
group is described here. PRMT comprised: 


e 80-100 VPFMC (mix of fast and slow) per day, 
with three home visits by nurse, health visitor or 
continence advisor[92]. 


As above, with instruction from physiotherapist on 
four occasions[93]. 


a) Quality of data 


Random allocation concealment was adequate in 
both trials, and outcome assessors were blinded in 
Glazener et al[92]. Wilson and Herbison[93] rando- 
mised 230 women (117 controls, 39 PFMT, 38 
PFMT and vaginal cones, 36 cones), and Glazener et 
al. 747. There were 85 losses to follow up in the trial 
by Wilson and Herbison, with high attrition rates in 
all intervention groups (20/39 PFMT, 24/38 PFMT 
and vaginal cones, 15/36 cones). Glazener et al. 
reported 223 (30%) losses to follow up. Both trials 
measured outcome 12 months after delivery, and lon- 
ger term follow up 24 to 44 months post delivery 
[93], and six years after the index delivery [94]. 


b) Results 


Pooled data showed PFMT women were less likely 
to experience urinary incontinence 12 months post- 
partum (RR 0.84, 95% CI 0.74 to 0.95). Women in 
the PFMT group were less also likely to have more 
severe incontinence (leakage once or more per week) 
(RR 0.62, 95% CI 0.46 to 0.84)[92]. The effect of 
PFMT on urinary incontinence, and incontinence 
severity, was not sustained in the sample of 516 
women that Glazener and colleagues followed up six 
years from the index delivery (RR 0.96 for urinary 
incontinence, 95% CI 0.88 to 1.05; RR for inconti- 


nence once or more per week 0.97, 95% CI 0.78 to 
1.21). At six years women had an average of 1.5 deli- 
veries since the index delivery. Long-term follow up 
data from Wilson and Herbison[93] did not differen- 
tiate between the three intervention groups. 


With regard to quality of life, Wilson and Herbison 
collected data on sexual satisfaction at 24 to 44 
months postpartum, but data were not differentiated 
for the three intervention groups. Glazener and col- 
leagues measured anxiety and depression (Hospital 
Anxiety and Depression Scale) at 12 months and six 
years (data not reported), and general wellbeing at 12 
months. Women in the PFMT group were less likely 
to be anxious at 12 months (RR —0.74, 95% CI -1.43 
to -0.05), but there were no statistically significant 
differences between the groups for depression or 
general wellbeing. Neither trial report mentioned 
adverse events. 


c) Summary 


PFMT for women who have symptoms of urinary 
incontinence at three months postpartum is a more 
effective treatment than standard postnatal care. It is 
not clear if the effect is sustained in the long-term. 


d) Recommendations 


Women with symptoms of urinary incontinence three 
months postpartum should be offered a supervised 
and suitably intensive PFMT program. Further high 
quality trials, with long term follow up, are needed to 
investigate long-term effects of training and effects 
of training on quality of life. 


Supervised PFMT is more effective than stan- 
dard postnatal care for the treatment of urina- 
ry incontinence at three months postpartum 
(Grade B) 


2. PFMT VERSUS NO TREATMENT, PLACEBO 
OR CONTROL TREATMENTS IN ALL OTHER 
WOMEN 


Nine RCTs comparing PFMT with no treatment for 
women with urinary incontinence were found [95- 
103], and two were excluded. O’Brien et al.[103] 
added bladder training to PFMT for women with 
symptoms of urge urinary incontinence; data were 
not reported separately by symptoms. The report of 
the trial by Bidmead and colleagues[96] was a confe- 
rence abstract. There were no useable data (mean 
without measure of variance). 


Five RCTs [104-108] and two gRCTs [109, 110] 
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compared PFMT with a sham, placebo or control 
treatment. Lagro-Janssen et al. added bladder trai- 
ning to PFMT for women with symptoms of urge uri- 
nary incontinence; data were reported separately by 
diagnosis [111], so this (RCT was included. Yoon et 
al [110] was a conference abstract; no data were 
reported and there was no detail of the PFMT inter- 
vention or control conditions. This trial was exclu- 
ded. 


No treatment comparison: Of the seven RCT’s four 
stated a correct VPFMC was checked prior to trai- 
ning[95, 97, 98, 102]. Henalla et al.[101] gave no 
details of the training program; the PFMT parame- 
ters in the other trials were: 


10 VPFMC with five second holds and 10 second 
rests, three times a day, daily for eight weeks. 
Treatment was progressed to 10 second holds and 
20 second rests[95] 


Eight to 12 high intensity VPFMC with six to 
eight second holds and six seconds rest, three 
times a day, daily at home, and a weekly PFMT 
exercise class for six months[98] 


20 VPFMC, 10 fast (three second holds) and 10 
sustained (10 second holds), four times a day, 
daily for eight weeks. Progressed by 10 VPFMC 
per set, to a maximum of 200 contractions per 
day[100] 


Five VPFMC with five second holds, five times 
an hour, daily for 12 weeks[102] 


VPFMC prior to cough and held until abdominal 
wall relaxed, for one week[97] 


30 VPFMC (strength and endurance) daily for 
eight weeks[99] 


The controls in all seven trials did not receive any 
treatment. 


Placebo, sham or control comparison: Supervised 
PFMT was compared with placebo drug[104], place- 
bo PFMT [108], sham electrical stimulation [107], 
self-help booklet including advice on PFMTT[105, 
106], and advice on protective pads [109]. Three of 
the six trials stated a correct VPFMC was taught 
prior to PFMT; all used anorectal biofeedback for 
teaching [104-106]. Because biofeedback was not 
used repeatedly over the training period, these three 
trials were not classified as biofeedback trials. Hof- 
bauer et al. [107] gave no details of training parame- 
ters. In the other trials, the PFMT parameters were: 


° 15 VPFMC, 10 second hold, three times a day, 


daily for eight weeks. Also VPFMC with activities 
likely to cause leakage, and urge strategies[104] 


e As above[105] 


° 15 VPFMC, two to four second hold, equal period 
of rest, three times a day for eight weeks. Treat- 
ment progressed to 10 second hold and 10 second 
rest. Also VPFMC with activities likely to cause 
leakage, and urge strategies[ 106] 


° 10 VPFMC with six second hold, five to 10 times 
per day for 12 weeks[111] 


° Four maximal VPFMC with four second hold and 
10 second rest every waking hour, daily for three 
months[108] 


a) Quality of data 


No treatment comparison: Of the seven RCT’s 
only one reported adequate random allocation 
concealment [98]. Four trials stated the outcome 
assessor was blind to group allocation [97-100]. The 
number of women allocated to training/control 
groups was 25 or less per group in five trials [95] 
[97, 99, 101, 102], and between 26 and 50 per group 
in the other two[98, 100]. There were no dropouts in 
three trials [95, 97, 102], less than 10% in one [100], 
12% in two [98, 99], and one trial did not make this 
clear[101]. All women were assessed post treatment 
(see treatment intervals above); further follow up at 
six and nine months was conducted by Burns et al. 
and Henalla et al.respectively. 


Placebo, sham or control treatment comparison: 
None of the six trials reported adequate allocation 
concealment. Ramsay and Thou[108] and Burgio et 
al[104] blinded participants to group allocation by 
providing a placebo PFMT and placebo drug respec- 
tively. Two trials stated the outcome assessor was 
blind to group allocation[104, 109]. The number of 
women allocated to training/control groups was 25 
or less per group in two trials [107, 108], and more 
than 50 per group in the remainder. There were no 
dropouts in two trials [107, 108], less than 10% in 
one [109], 12% [105], 14%[104] and 23% [106] in 
the others. All women were evaluated post treatment 
(intervals detailed above). Further follow up was 
conducted by Hofbauer and colleagues (six months), 
and Lagro-Janssen and coworkers (six and 12 
months). 


b) Results 


No treatment comparison: Although Henalla and 
co-workers[101, 102] and Burns et al.[100] reported 
cure/improvement these data were from pad test and 
urinary diary respectively, and were excluded from 


the analysis of self-reported cure/improvement. For 
women with USI, leakage was more likely to be 
“unproblematic” (defined as cure by Bø et al) after 
treatment in the PFMT group than the controls (RR 
16.80, 95% CI 2.37 to 119.04). The effect was grea- 
ter for self-reported cure/improvement (RR 27.60, 
95% CI 4.00 to 190.24). Pooled data on leakage epi- 
sodes showed statistically significantly less leakage 
episodes in 24 hours in the PFMT group compared to 
the no treatment group in women with USI [98] and 
women with USI with or without DO[100] (weighted 
mean difference (WMD) —1.00, 95% CI -1.62 to 
—0.39). Regarding quality of life, two trials used the 
Social Activity Index[95, 98]; both found higher 
scores after treatment in the PFMT than the no trai- 
ning group for women with USI. Only Bg and col- 
leagues mention adverse events in their paper; PFMT 
women reported none. In longer term follow up 
Henalla et al. reported three of 17 PFMT women had 
recurrent symptoms at nine months. 


Placebo, sham or control treatment comparison: 
Unfortunately it was not clear if the cure/improve- 
ment data reported by Hofbauer and colleagues were 
based on self report or voiding diary. Cure data 
reported by Burgio et al appear to be derived from a 
voiding diary. These data were excluded from the 
analysis of self-reported cure/improvement. Pooled 
data from five trials [104-106, 112] found PFMT 
women were more likely to report cure/improvement 
than women in control groups (RR 1.42, 95% CI 
1.28 to 1.58). Only Ramsay and Thou did not find a 
Statistically significant effect in favour of PFMT. In 
this trial, placebo PFMT consisted of hip abductor 
exercise with feet crossed at the ankles. Strong iso- 
metric hip abductor activity may indirectly train the 
PFM, because muscles of the abdomen, hip, gluteal 
region and pelvic are known to work synergistically 
[57]. This might have confounded the comparison. In 
addition, Ramsay and Thou reported training adhe- 
rence was very poor, so women in the PFMT group 
might not have been training at sufficient levels for 
treatment to be effective. Removing the data from 
Ramsay and Thou from the comparison makes little 
difference (RR 1.47, 95% CI 1.32 to 1.63). Pooled 
data from four trials [104-106, 109, 112] demonstra- 
ted PFMT women had fewer incontinence episodes 
per day than controls (WMD -0.70, 95% CI -0.96 to 
—0.45). The effect of training was seen in samples of 
women with stress urinary incontinence only [111], 
women with USI with or without DO [106], and DO 
with or without USI[104, 105]. 


In the two meta-analyses, the effect was greatest in 
the trial of Lagro-Janssen and colleagues. This was a 


qRCT, rather than a RCT. In all trials, except that of 
Lagro-Janssen and colleagues, there were statistical- 
ly significant improvements (before and after) in 
many outcomes for the placebo, sham or control 
groups as well as the PFMT group. 


With regard to quality of life, three trials collected 
data using the Hopkins symptoms checklist for psy- 
chological distress [104-106], and two also used the 
Incontinence Impact Questionnaire (IQ) and SF36 
[105, 106]. No data were reported in any of these 
three trials. The trial reports state that psychological 
distress and IIQ score decreased in all groups, but 
there are no Statistically significant differences bet- 
ween the groups post-treatment. SF36 scores did not 
demonstrate statistically significant changes. Goode 
and colleagues, and Burgio and co-workers, mentio- 
ned adverse events; Goode et al reported that no one 
withdrew due to adverse events, and Burgio et al col- 
lected data on drug side effects. 


c) Summary 


Considering there were nine RCT’s comparing 
PFMT with no treatment for women with urinary 
incontinence, it is disappointing that so few data 
were available for analysis. Most trials did not col- 
lect any data on the outcomes of interest; occasional- 
ly data of interest were collected but were not repor- 
ted or were reported poorly (e.g. mean without mea- 
sure of variation). Only one trial measured all four 
outcomes of interest and two others measured one 
apiece. Based on data from one good quality trial it 
seems self-reported cure, and cure/improvement are 
much more likely after PFMT than no treatment in 
women with USI. Based on data from two trials it 
appears that women with USI who train experience 
one less leakage episode per 24 hours than controls. 
The ability to participate in social activities is grea- 
ter in women who train. 


More data on the outcomes of interest were available 
from the six trials comparing PFMT with placebo, 
sham or control treatments. Based on pooled data 
from five trials it seems women who train are more 
likely to report cure/improvement; this effect was 
seen in women with USI, DO and mixed urinary 
incontinence. Women who trained also reported 
approximately two less incontinence episodes per 
three days than controls. 


There did not seem to be important differences in 
quality of life between the training and control 
groups. Placebo and control treatment groups usual- 
ly demonstrated statistically significant improve- 
ments after intervention. 
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d) Recommendations 


Based on the evidence of efficacy and the apparent 
lack of adverse events, PFMT should be offered, as 
first line therapy, to all women with USI, predomi- 
nant USI (with or without DO), and predominant DO 
(with or without USI). Clinicians may feel, based on 
other summaries of evidence in this chapter, it is 
worth combining PFMT with urge strategies, bladder 
training or other physical therapy adjuncts. 


In any future research, it is suggested that resear- 
chers design trials that collect data on outcomes that 
are likely to matter to patients, (e.g. self-reported 
cure/improvement, number of leakage episodes, and 
quality of life), and then report these data accurately. 


PFMT should be offered, as first line therapy, 
to all women with stress, urge or mixed urina- 
ry incontinence (Grade A). 


3. ONE APPROACH TO PFMT VERSUS ANO- 
THER 


Trials were considered for inclusion in this section if 
they compared two or more approaches to PFMT. 
Differences in approach included the addition of an 
adjunctive, but not stand alone therapy (e.g. biofeed- 
back), differences in supervisory intensity, or addi- 
tion of adherence strategies. Trials adding stand 
alone therapies (e.g. cones, electrical stimulation) to 
PFMT were excluded. With regard to adjunctive bio- 
feedback (BF), or intravaginal resistance (IVR), 
included trials needed to use repeated home or clinic 
based BF or IVR. A single use of BF, to assist with 
teaching a correct VPFMC, was not sufficient for 
inclusion[105, 106]. BF could be visual and/or audi- 
tory, and generated from vaginal squeeze pressure, 
anorectal, vaginal or perineal surface electromyogra- 
phy (EMG). (Figures 1 & 2) 


Twenty-five RCTs and four qRCTs comparing two 
or more approaches to PFMT were found. Eleven of 
these were excluded. Three trials used a combination 
intervention (PFMT with bladder training) and data 
were not presented separately for those who received 
PFMT only [113-115]. Seven trials were excluded 
because they did not report any data on continence 
outcomes, collected such data but did not report it, or 
presented the data inadequately (e.g. by diagnosis 
and not by group allocation) [116-122]. One trial was 
not published in English, and an English language 
translation was not available in time for inclusion in 
the review [123]. 


Figure 1. Surface EMG electrodes on vaginal probe 


The 18 included trials addressed the effect of the fol- 
lowing: 


e Differences in supervisory intensity [124-126] 

° Provision of a cue to PFMT [127] 

° Differences in PFMT parameters [76, 128] 

° Biofeedback assisted training [95, 100, 129-136] 


° Training with intravaginal pressure device for 
resistance [137, 138] 


Among the trials with differences in supervisory 
intensity, the trials addressed the effect of: 


° An extra weekly PFMT class for six months. Both 
groups had home training and six individual clinic 
visits over six months [124] 


° Nine two hour group sessions versus eleven 30 
minute individual clinic visits. Both groups had 
home training for 12 weeks [126] 


e Twelve individual clinic visits versus one clinic 
visit. Both groups had home training for six 
weeks[125] 


In the one trial addressing cues to exercise, the trial 
investigated the effect of: 


° An electronic device with chime to cue PFMT. 
Both groups had home training for eight 
weeks[127] 


In the two trials that compared different PFMT pro- 
grams, the trials addressed the effect of: 


e Near maximal (90% of maximal for 10 minutes) 
versus sub-maximal VPFMC (60% of maximal 
for 15 minutes). Both groups were asked to train 
at home three times a day, using vaginal electro- 
myography device, for six weeks[128]. 
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Figure 2. Vaginal biofeedback (pelvic floor muscle contrac- 
tility reflected on a lighted scale on the screen) 


° A strengthening PFMT program (10-12 near 
maximal VPFMC, six to eight second hold with 
equivalent rest, three times a day, at least three 
days a week). Both groups were asked to train 
using a motor relearning PFMT program 
(VPFMC in different body positions, and prece- 
ding and sustained during different provocative 
activities). Both groups trained for 18-20 weeks 
[139]. 


BF trials used either home or clinic based BF. Poten- 
tially, home based BF offers women more opportuni- 
ty to make use of this adjunct. It might be expected 
that any BF effects would be greater in this group of 
trials. Clinic and home-based BF trials were therefo- 
re considered separately. Clinic based BF comprised: 


e Vaginal EMG with visual and auditory BF three 
times a week for four weeks [130] 


e Vaginal EMG with visual BF, weekly for eight 
weeks [100] 


e Vaginal EMG with visual BF, weekly for four 
weeks[131] 


° Vaginal squeeze pressure with visual and auditory 
BF five times a week for four weeks [134] 


° Vaginal EMG with visual BF, twice a week for 12 
weeks [136] 


In two trials there were other differences between the 
groups. In the trial by Pages and colleagues the BF 
group did four sets of 10 VPFMC five times a week, 
but the non-BF group were asked to do 100 VPFMC 
per day integrated with activities of daily living and 
10 minutes of VPFMC twice a day in a lying posi- 
tion. Glavind and co-workers had a greater amount 
of supervisory contact with the BF group than the 
group doing PFMT alone. 


Home based BF comprised: 


e Vaginal squeeze pressure, three times a week for 
eight weeks[95] 


° Vaginal EMG with auditory BF, daily for 12 
weeks[129] 


e Vaginal squeeze pressure with visual BF, daily for 
12 weeks [132] 


e Vaginal squeeze pressure, daily for six months 
[133] 


e Vaginal squeeze pressure with visual BF, daily for 
six weeks [135] 


It was not clear if the groups were treated identical- 
ly, apart from BF, in the trial by Aukee and col- 
leagues. In the trial by Aksac and co-workers it 
appears BF group were instructed to exercise for 20 
minutes three times a week at home (it is not absolu- 
tely clear whether this was with BF), but the non-BF 
group were recommended to repeat three sets of 10 
VPFMC per day. 


In both trials of IVR, it seemed the comparison 
groups were treated identically, except for the use of 
ait/gas filled vaginal balloon catheters in the IVR 
group. Women in the trial by Ferguson [137]and col- 
leagues trained daily for six weeks, and Klingler 
[138] and co-workers measured outcome after nine 
weeks of training. 


a) Quality of data 


Supervisory intensity: Two trials reported adequate 
allocation concealment [124], [126], and in one out- 
come assessors were blinded (Janssen et al. 2001). 
The number of women allocated to intervention 
groups was less than 25 in one trial [125], between 
25 and 50 in one [124], and more than 100 in the 
other [126]. Wilson and colleagues had no dropouts, 
and no more than 12% of participants withdrew from 
either of the other two trials. Women were assessed 
post treatment at six weeks [125], three [126] and six 
months [124]. Further follow up was conducted at 
six months [125], 12 months [126], and five years 
(intensive supervision group only)[124]. 

Cue to exercise: Sugaya et al reported inadequate 
allocation concealment. It was not stated if outcome 
assessors were blind to treatment allocation. Less 
than 25 women were randomised to each comparison 
group; the dropout rate was 11%. Women were fol- 
lowed up at eight weeks. 


PFMT parameters: Hay-Smith [139] reported ade- 
quate random allocation concealment, and blinded 
outcome assessors. Hay-Smith et al [76] randomised 


more than 50 women per group; Johnson [128] ran- 
domised less than 25 women per group. Four percent 
of women withdrew from the trial by Hay-Smith and 
colleagues and 14% dropped out from Johnson’s 
trial. Post-treatment evaluation was at seven weeks 
[128], and 18 to 20 weeks [76]. Neither trial reported 
further follow up. 


Clinic BF: Of the five trials, two had adequate ran- 
dom allocation concealment [130, 136]. Two trials 
used blinded outcome assessors [100, 130]. Two 
trials randomised between 25 and 50 women to each 
comparison group [100, 136], with 25 or less per 
group in the remaining trials. There were no with- 
drawals or losses to follow up in one trial [130], less 
than 10% in one [100], less than 15% in two [131, 
136], and 22% in the other [134]. In the latter trial all 
the dropouts were from the BF group. All women 
were assessed post treatment (see treatment intervals 
above); further follow up was conducted by Burns 
and co-workers at three and six months, and by Gla- 
vind and colleagues at three months and two to three 
years. 


Home BF: Of the five trials random allocation 
concealment was adequate in just one [133]. Outco- 
me assessors were blind to allocation for some or all 
of the outcomes in three trials [129, 133, 135]. The 
number of women allocated to the comparison 
groups was 20 or less in three trials [95, 129, 135]. 
Laycock and colleagues randomised women in a 
ratio of 2:2:1, so there were about 40 women in the 
BF group and 20 in the PFMT only group. Mgrkved 
and co-workers randomised 50 women or more to 
each group. Three trials had complete data sets on 
trial completion [95, 129, 135], Mgrkved and col- 
leagues reported nine percent withdrawal, and 33% 
dropped out of the trial by Laycock and co-workers. 
All women were assessed post treatment (see treat- 
ment intervals above), and none followed women up 
beyond this. 


Intravaginal resistance: It was not clear if alloca- 
tion concealment was adequate or outcome assessors 
were blind in either trial. There were less than 25 
women in each intervention group in both trials, and 
it seemed neither had any dropouts from treatment. 
Both trials assessed women post treatment (see treat- 
ment intervals above); Ferguson and colleagues also 
followed women up at 12 to 24 months[137]. 


b) Results 


Supervisory intensity: The contrast in supervisory 
intensity varied. Two trials [124, 125] made high 
contrast comparisons (i.e. considerable difference in 
supervisory intensity) in women with USI. Bø et al 


found no statistically significant difference in the 
proportion of women reporting cure (RR 6.25, 95% 
CI 0.31 to 124.10). Pooled data from both trials 
found women in the high intensity group were more 
likely to report cure/improvement (RR 4.14, 95% CI 
2.01 to 8.56). Neither trial reported data on leakage 
episodes. Although Bø et al [124] used the Social 
Activity Index to collect quality of life data these 
were only reported for the intensive supervision 
group. Neither paper mentioned adverse events. 


Janssen and colleagues compared individual with 
group training in women with symptoms of urinary 
incontinence, but there was not much difference in 
amount of contact time with the health care profes- 
sional between the groups. It appeared that more 
time in a group was thought to compensate for the 
loss of individual attention. This trial included advi- 
ce in addition to PFMT where appropriate, e.g. urge 
strategies. There was no statistically significant dif- 
ference in the proportion of women who reported 
they were “dry” post treatment between groups 
receiving individual and group supervision (RR 
1.51, 95% CI 0.93 to 2.46). Nor was there a statisti- 
cally significant difference in the number of leakage 
episodes per day after treatment (WMD 0.18, 95% 
CI -0.61 to 0.41). No quality of life measure was 
reported. Adverse events were not mentioned in the 
trial report. 


Cue to exercise: Sugaya [127] found that SUI 
women who used an electronic device to cue PFMT 
were more likely to be satisfied with treatment out- 
come (RR 3.17, 95% CI 1.02 to 9.88), but there was 
no difference between device and no device groups 
for the number of leakage episodes per day post 
treatment (WMD -0.50, 95% CI -1.55 to 0.55). 
Although Sugaya and colleagues report using a qua- 
lity of life index, this is in fact self-reported satisfac- 
tion with treatment outcome. Adverse events were 
not mentioned. 


PFMT parameters: Johnson[128] compared near 
maximal VPFMC (strengthening program) with sub- 
maximal VPFMC (endurance program) for women 
with USI. After six to seven weeks of training there 
was no Statistically significant difference between 
the groups in the number of leakage episodes per day 
(WMD -0.36, 95% CI -1.85 to 1.13). Data were not 
collected on self-reported response to treatment, or 
quality of life. Hay-Smith et al. (2002) compared 
combination strength and motor relearning PFMT 
with motor relearning PFMT alone for SUI women. 
There were no statistically significant differences 
between the groups for self-reported cure (RR 0.25, 
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95% CI 0.03 to 2.21), cure/improvement (RR 0.88, 
95% CI 0.59 to 1.31), or the number of leakage epi- 
sodes in 24 hours (WMD -0.2, 95% CI -0.55 to 
0.15). Nor were there consistent differences in the 
nine domains of the Kings Health Questionnaire. 
Participants reported no adverse events. 


Clinic BF: Pooled data from Pages et al[134] and 
Wang et al [136] did not find any statistically signi- 
ficant difference in the proportion of women repor- 
ting cure after treatment with or without BF (RR 
1.06, 95% CI 0.70 to 1.61) in women with SUI or 
OAB respectively. Similarly, there was no statistical- 
ly significant difference for cure/improvement. At 
one to two years after treatment Glavind and co-wor- 
kers found five of 19 BF women and none of 14 
PFMT women with USI reported cure (RR 8.25, 
95% CI 0.47 to 137.94). Pooled data from three trials 
[100, 130, 136] did not find any statistically signifi- 
cant difference in the number of leakage episodes per 
day between the BF and PFMT only groups (WMD 
—0.11, 95% CI -0.32 to 0.10). No trial individually 
demonstrated a statistically significant difference 
between the groups. The trials recruited women with 
USI, USI or MUI, and OAB respectively. With 
regard to quality of life, Berghmans and colleagues 
reported a symptom score, which included items on 
social limitations and emotional impact. These data 
were not reported separately from items about leaka- 
ge (amount and frequency). Wang and co-workers 
measured quality of life using the Kings Health 
Questionnaire. There were no statistically significant 
differences between the groups for post treatment 
scores on any of the nine subscales. With regard to 
adverse events, Berghmans and colleagues stated 
that women reported none. Pages and co-workers 
similarly stated there were no adverse events, but 
they excluded 22% of BF participants after randomi- 
sation because the women were unable to use a vagi- 
nal probe (e.g. prolapse). Wang et al reported two 
women had allergic reaction to the BF lubricant. 


Home BF: One trial did not report any outcome of 
interest [129]. It was difficult to combine the remai- 
ning data in a meaningful way. Aksac and col- 
leagues[95] used a quality of life related measure 
(the Social Activity Index), but data were unusually 
reported as median with standard deviation. Therefo- 
re it was impossible to combine these data with 
Social Activity Index data reported by Mørkved et al 
[77]. Laycock and co-workers measured leakage epi- 
sodes, but presented means without a measure of 
variance in their trial report. The only other trial to 
measure leakage episodes unfortunately reported the 


data as mean with range[135]. Pooled data from She- 
pherd et al and Mørkved et al found no statistically 
significant differences between the groups for self- 
reported cure (RR1.54, 95% CI 0.95 to 2.50) or self- 
reported cure/improvement (RR 1.17, 95% CI 0.93 
to 1.47). Both trials recruited women with USI. 
Mørkved and colleagues did not find any statistical- 
ly significant differences between the groups on the 
Social Activity Index post treatment. Mørkved and 
colleagues stated that no women reported an adverse 
event, while Aukee and co-workers found small 
number of women who could not use a vaginal probe 
due to discomfort or reported discomfort with PFMT 
without a probe. 


Intravaginal resistance: Of the two trials, one did 
not collect any data for the prespecified outcomes of 
interest [137] and the other reported data for just one. 
Klingler et a [138] found no statistically significant 
difference between the groups for self-reported 
cure/improvement in women with USI (RR 0.95, 
95% CI 0.86 to 1.05). Neither trial report mentioned 
adverse events 


c) Summary 


Considering the number of trials, it is disappointing 
there were so few data for analysis. Many trials col- 
lected no data for the pre-specified outcomes of 
interest, collected data for only one of these out- 
comes, and/or did not report the collected data 
appropriately (e.g. presented mean without measure 
of variance). 


Self-reported cure and/or improvement in SUI 
women were more likely after more intensively than 
less intensively supervised PFMT. It seemed that 
there were no important differences in self-reported 
cure or cure/improvement or leakage episodes for 
women with symptoms of urinary incontinence, 
where the amounts of individual or group supervi- 
sion were roughly equivalent. 


Although SUI women might be more satisfied with 
the outcome of PFMT if accompanied by an exercise 
cue, this may not be reflected in differences in number 
of leakage episodes. 


For women with USI, there may be no difference in 
the number of leakage episodes per day after six 
weeks of strength versus endurance PFMT. It is pos- 
sible the training period was insufficient to be sure 
about the lack of difference. For SUI women, combi- 
nation strength/motor relearning PFMT versus motor 
relearning PFMT alone seemed equally effective. 

With regard to clinic based BF it seemed that there 
was no Statistically significant difference between 
BF assisted and non-BF groups for self-reported 
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cure, cure/improvement, or leakage episodes per day 
or quality of life. This pattern appeared to be consis- 
tent across trials that recruited SUI women only, 
women with USI or mixed incontinence, or OAB. 
There were a similar number of trials addressing the 
effect of home BF, but fewer data. There were no sta- 
tistically significant differences between home BF 
and non-BF groups for self-reported cure, 
cure/improvement, or quality of life for women with 
USI. 


Only one small trial, presented in a conference abs- 
tract, reported any data of interest for the comparison 
of PFMT with IVR versus PFMT alone. There was 
no Statistically significant difference in self-reported 
cure between the groups for women with USI. 


d) Recommendations 


Clinicians should provide the most intensive PFMT 
supervision that is possible within service 
constraints. Supervision could be provided in indivi- 
dual or group settings. Cues to exercise might be 
useful. It is not clear what the most effective PFMT 
parameters are; clinicians and researchers should 
refer to exercise physiology literature to provide a 
biological rationale for their choice of training para- 
meters, which should be selected based on the aim of 
treatment, e.g. strength, endurance, co-ordination 
and function. More research is needed to investigate 
which PFMT parameters, and supervisory styles, are 
most effective. Future trials should include outcomes 
that are likely to matter to patients, and researchers 
should give some thought to the length to training 
programs. 


There does not appear to be any benefit of home or 
clinic BF assisted PFMT over PFMT alone. Howe- 
ver, although there have been a number of trials 
addressing this comparison, the quality of trials 
and/or quality of reporting could be improved. Fur- 
ther large good quality trials are probably warranted. 


There may be no added benefit of IVR assisted 
PFMT versus PFMT alone. There are so few trials 
making this comparison, that further trials are war- 
ranted if clinicians/researchers feel that the compari- 
son is of interest. Given that much PFMT is based on 
the aim of strengthening PFM, there seems to be 
some biological rationale for IVR devices. 


Clinicians should provide the most intensively 
supervised PFMT program possible within ser- 
vice constraints (Grade B). 

There does not appear to be any post treatment 
benefit of biofeedback (home or clinic) assisted 
PFMT, over PFMT alone (Grade B). 


4. PFMT VERSUS OTHER TREATMENTS 


Trials were considered for inclusion in this section if 
they compared PFMT with another stand-alone inter- 
vention, e.g. vaginal cones, bladder training, drug 
therapy. Twenty-three RCTs comparing PFMT with 
another stand-alone treatment were found. Four trials 
were excluded. Two were reported as conference 
abstracts and contained no useable data [140, 141], 
one was reported in two conference abstracts with 
inconsistent data [142], and the fourth compared 
combined PFMT/vaginal cones with electrical sti- 
mulation [143]. 


The 19 included trials addressed the following com- 
parisons: 


° PFMT versus vaginal cones or balls [98, 132, 144- 
146] 


° PFMT versus electrical stimulation [98, 102, 107, 
136, 147-150] 


° PFMT versus bladder training [99, 151] 
° PFMT versus drug [101, 102, 104, 152, 153] 
e PFMT versus surgery [154] 


PFMT versus vaginal cones/balls: No two trials 
had the same PFMT or cones protocol. PFMT com- 
prised: 


e 20 maximal VPFMC with five second hold and 
five second rest twice per day, 15 sub-maximal 
VPFMC with three second hold and three second 
rest once per day, and one two minute sub-maxi- 
mal VPFMC per day, for four months[144] 


° eight to 12 near maximal VPFMC with six second 
hold and six to eight second rest, with three to four 
fast contractions at the end of every contraction, 
three times a day for six months. Additional week- 
ly exercise class[98] 


° 10 forceful VPFMC and 10 sustained VPFMC 
with 10 second hold, repeated as able, for 12 
weeks [145] 


° 10 minutes per day of long maximal VPFMC with 
four seconds rest between and short one second 
maximal VPFMC, for 12 weeks[132] 


e 50 VPFMC per day [146] 
Training with vaginal cones included: 


° 20 second maximal VPFMC and 20 second rest 
with 65g ball twice per day, and 15 minutes of 
sub-maximal VPFMC with performing activities 
of daily living once per day, for two months. Then 
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same protocol with 100g and 80g ball respective- 
ly for second two months [144] 


° 20 minutes per day, progressing from 20g to 40g 
and 70g cone as able, for six months[98] 


° 5 minutes twice a day (except during menstrua- 
tion) with heaviest cone possible, for 12 
weeks[145] 


e 10 minutes per day, with heaviest cone able to 
retain while walking for two minutes and with 10 
coughs/jumps, for 12 weeks [132] 


° 15 minutes twice a day, with heaviest cone that 
can be retained for one minute [146] 


Supervisory intensity (i.e. number of clinic 
visits/therapist contacts) was the same in PFMT and 
cones groups in the trials by Arvonen et al and Lay- 
cock et al, greater in the cones group in the trials by 
Peattie and Plevnik ,and Cammu and Van Nylen, and 
greater in the PFMT group in the trial by Bø et al. 


PFMT versus electrical stimulation: There were 
different PFMT and electrical stimulation (ES) pro- 
tocols in each study. Hofbauer et al [107], Laycock et 
al [148], Spruijt et al[149] and Wang et al. [136] gave 
no details of the PFMT parameters, but in the other 
trials PFMT comprised: 


° eight to 12 near maximal VPFMC with six second 
hold and six to eight second rest, with three to four 
fast contractions at the end of every contraction, 
three times a day for six months. Additional week- 
ly exercise class[98] 


e five to 10 maximal VPFMC with five second hold 
and five seconds rest, and one sub-maximal 
contraction with 30 to 40 second hold, six to eight 
times per day, for six months[147] 


° five VPFMC with five second holds, five times an 
hour, daily for 12 weeks [102] 


° 60 slow and quick VPFMC per day for four 
months [150] 


The ES parameters were: 


° vaginal electrode, biphasic intermittent current at 
50Hz, pulse duration 0.2 milliseconds, with indi- 
vidualised duty cycle depending on ability to hold 
VPFMC, at maximal tolerated intensity up 
tol20mA, 30 minutes per day, for six months[98] 


° vaginal electrode, intermittent current at 12, 20 or 
50Hz, for six to eight hours per night, for six 
months [147] 


e Interferential current, at 0-100Hz, at maximal 


tolerated intensity, 20 minutes once a week for 10 
weeks [102] 


e extra-vaginal and lumbar electrodes, intensity 
increased until noticeable PFM contraction and 
patient added VPFMC, 10 minutes three times a 
week for six weeks[107] 


e Interferential current, 10-50Hz, 30 minutes two to 
three times a week for four to six weeks[148] 


° vaginal electrode, asymmetric balance biphasic 
intermittent current at 12.5 and 50Hz, pulse dura- 
tion 300 microseconds, five second contraction 
time (two second ramp up and one second ramp 
down), duty cycle one to two, intensity to 80mA, 
up to 60 minutes twice a day for four months[150] 


° vaginal electrode, biphasic intermittent current at 
50Hz, pulse duration one millisecond, two second 
contraction, duty cycle one to two, at maximal 
tolerated intensity up to 100mA, for 30 minutes 
three times a week for eight weeks for predomi- 
nant SUI. For women with predominant UUI, as 
above, but 20Hz[149] 


° vaginal electrode, biphasic symmetric intermittent 
current at 10Hz, pulse duration 400 microseconds, 
duty cycle 10 seconds on and five off, maximum 
tolerated intensity, 20 minutes twice a week, for 
12 weeks[136] 


Supervisory intensity (i.e. number of clinic 
visits/therapist contacts) was the same in PFMT and 
ES groups in Henalla et al[102] was greater for ES in 
Hofbauer et al. and Laycock, greater for PFMT in Bø 
et al [98]. Any differences in supervisory intensity 
were not clear in the four remaining trials. 


PFMT versus bladder training: There were some 
similarities between the PFMT and bladder training 
protocols used by the two trials in this comparison. 
Both Wyman et al.[151] and Yoon et al.[99] used 
PFMT programs with fast and sustained contractions 
and some clinic based BF in addition to home PFMT, 
and both reported bladder training programs in 
which the voiding interval was extended weekly. The 
details of the PFMT were: 


e five fast (three second holds) and 20 sustained (10 
second holds with 10 second rests) VPFMC, twice 
a day for 12 weeks. Also VPFMC for urge sup- 
pression and with increases in intra-abdominal 
pressure (Wyman) 


° 30 VPFMC per day for strength and endurance 
(12 second holds) for eight weeks (Yoon) 
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Bladder training comprised: 


e Progressive voiding schedule increased by 30 
minutes per week for the first six weeks, and urge 
inhibition techniques (affirmations, distraction 
and relaxation), for 12 weeks (Wyman) 


° Progressive voiding schedule increased weekly 
for eight weeks (Yoon) 


Wyman et al. reported the same number of clinic/the- 
rapist contacts in each group. Yoon et al. did not 
make this clear. 


PFMT versus drug: Burgio et al. [104] compared 
PFMT with oxybutynin in a sample of women with 
DO or DO with USI. Henalla and colleagues [101, 
102] compared PFMT and vaginal oestrogens in 
women with USI. Ishiko et al.[152] compared B3- 


adrenergic agonist and PFMT, while Wells et al. 
[153] compared alpha-adrenergic agonist with 
PFMT, in women with symptoms of stress or mixed 
incontinence. Drug therapy comprised: 


° Oxybutynin chloride 2.5mg tid, progressed to 
maximum 5.0mg tid, for eight weeks [104] 


e Premarin (conjugated equine oestrogens) 2g per 
night for six[101] or 12 weeks [102] 


e Clenbuterol 20 micrograms bid, for 12 weeks 
[152] 


° Phenylpropanolamine hydrochloride, 50mg qd for 
two weeks, increasing to bid for two weeks if lea- 
kage continued, for four weeks [153] 


e Henalla et al.[101] reported no details of the 
PFMT program. The PFMT parameters in the 
other trials were: 


e 15 VPFMC, 10 second hold, three times a day, 
daily for eight weeks. Also VPFMC with increa- 
sed intra-abdominal pressure and urge strategies 
in the Burgio trial 


e Five VPFMC with five second holds, five times 
an hour, daily for 12 weeks in the Henalla trial 


e 10 minutes VPFMC per day for 12 weeks in the 
Ishiko trial 


° 90 to 160 VPFMC with 10 second hold and 10 
second rest distributed throughout the day, for six 
months in the Wells trial 


Two trials had the same level of supervisory intensi- 
ty in drug and PFMT groups[104, 152]; in both trials 
by Henalla and colleagues this is not clear. Wells and 
co-workers assessed treatment effect after four 


weeks in the drug group, and six months in the 
PFMT group. 


PFMT versus surgery: Klarskov and col- 
leagues[154] chose a surgical technique based on the 
type of defect identified. Women with anterior sus- 
pension defects had a Burch colposuspension, 
women with posterior bladder descent had a vaginal 
repair, and women with both defects had a combined 
Burch and vaginal repair procedure. There were no 
details of the PFMT parameters given; women had 
five or more group sessions with a physiotherapist. 


a) Quality of data 


PFMT versus vaginal cones: Bø et al[98] and 
Cammu and Van Nylen[145] reported adequate ran- 
dom allocation concealment, and Bg et al stated that 
outcome assessors were blinded. In two trials there 
were 25 women or less per group[144, 146], in two 
there were between 25 and 50 per group[98, 145], 
and Laycock et al [132] randomised women 41 
women to cones and 20 to PFMT. Arvonen et al and 
Bø et al reported drop out rates of 7.5% and 12% res- 
pectively, with more dropouts in the other trials 
(23%[145], 25%[146] and 33% [132]. There were 
dropouts from both PFMT and cones groups in all 
trials except Cammu and Van Nylen, where all the 
dropouts were from the cones group. None of the 
trials reported follow up beyond the post treatment 
evaluation. 


PFMT versus electrical stimulation: Of the eight 
trials two reported adequate random allocation 
concealment and blinding of outcome assessors[98, 
136]. Three trials randomised approximately 10 
women per comparison group[107, 147, 150], and 
the remaining trials between 20 and 35 women per 
group. Four trials appeared to have no dropouts[102, 
107, 147, 150], with five percent[149], 12% [98], 
13%[136] and 19% [132] in the others. All women 
were assessed post treatment; Henalla and col- 
leagues and Hahn and co-workers also follow 
women up longer term, at nine months, and one to 
four years respectively. 


PFMT versus bladder training: It was not clear if 
random allocation concealment was adequate in 
either trial. Yoon and colleagues reported blinding of 
outcome assessors; Wyman and co-workers stated 
that outcome assessors were not blinded. Wyman et 
al. [151] randomised nearly 70 women per group. 
The trial by Yoon et al. [99] was smaller with 
approximately 15 to 20 women per group. Dropouts 
were approximately four percent [151] and 12% 
[99]. All women were assessed post treatment, and 
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Wyman and colleagues followed women up three 
months later (i.e. six months after treatment began). 


PFMT versus drug: It was not clear if random allo- 
cation was adequately concealed in any of the five 
trials. Outcome assessors were blinded in the Burgio 
trial. Three randomised 25 women or less per 
group[101, 102, 152]. Burgio and colleagues rando- 
mised approximately 85 women per group, and 
Wells et al. around 80. The proportion of dropouts 
ranged from none [102], 14%[104], 16% [152] to 
25% [153]. Dropout rates were not reported by 
Henalla et al. All women were assessed post treat- 
ment, and Henalla et al. also followed women up 
nine months later by questionnaire. 


PFMT versus surgery: It was not clear if random 
allocation was adequately concealed, or if the outco- 
me assessors were blind to group assignment. Klars- 
kov and colleagues randomised approximately 25 
women to each comparison group. It appears there 
were no dropouts at four months (post treatment 
assessment). There was further long-term follow up 
at one year, and four to eight years. 


b) Results 


PFMT versus vaginal cones: Pooled data from two 
trials in SUI women[98, 144] showed no statistically 
significant difference in number of self reported 
cures in PFMT and cones groups (RR 1.33, 95% CI 
0.57 to 3.12), but the direction of effect was different 
in the two trials. Bg et al found a statistically signifi- 
cant difference in favour of PFMT (RR 3.17, 95% CI 
1.02 to 9.88), while Arvonen et al did not (RR 0.11, 
95% CI 0.01 to 1.83). Similarly, pooled data from 
three trials in SUI women[98, 144, 146] found no 
Statistically significant difference in the number of 
women reporting cure/improvement between the 
groups (RR 1.14, 95% CI 0.90 to 1.45), but Bø and 
colleagues reported more women with cure/improve- 
ment in the PFMT than the cones group (RR 1.46, 
95% CI 1.07 to 2.00) while the other two trials did 
not. Neither individual nor pooled data (WMD 
—0.54, 95% CI —1.18 to 0.10) from Bø et al and 
Cammu and Van Nylen showed a statistically signi- 
ficant difference in the number of leakage episodes 
in 24 hours between the groups. Laycock and col- 
leagues reported reduction in leakage episodes per 
day in SUI women; there was no statistically signifi- 
cant difference between the groups (WMD 0.13, 
95% CI -0.66 to 0.92). Three trials reported different 
measures of quality of life. Laycock and colleagues 
used the King’s Health Questionnaire, but reported a 
mean score without variance. Cammu and Van Nylen 


used a visual analogue score for psychological dis- 
tress due to incontinence and did not find any statis- 
tically significant differences between the groups. 
Bø et al used the Social Activity Index and found the 
PFMT group had significantly higher scores than the 
cones group after treatment. 


Three papers mentioned adverse events [98, 144, 
145]. Arvonen and colleagues stated women using 
vaginal balls reported none, while the other two trials 
all reported adverse events associated with cone use, 
e.g. inability to use cones, pain, vaginitis, bleeding, 
and women finding cones unpleasant to use. 


PFMT versus electrical stimulation: Pooled data 
from three trials in SUI women [98, 147, 150] found 
self reported cure was more likely for PFMT women 
(RR 2.67, 95% CI 1.53 to 14.26), although only Bø 
et al. found a statistically significant difference when 
data from the trials was considered individually. It 
was not clear if the cure data reported by Hofbauer et 
al [107] were derived from a symptom scale or voi- 
ding diary; these data were therefore excluded. Poo- 
led data from three trials in SUI women [98, 147, 
148] also found self reported cure/improvement was 
more likely in PFMT women (RR 1.72, 95% CI 1.05 
to 2.81); again only Bg and colleagues found a sta- 
tistically significant difference when trial data were 
considered individually. Only Bø and colleagues 
measured leakage episodes and quality of life (Social 
Activity Index) in SUI women. There was no statis- 
tically significant difference between the groups for 
either outcome. At nine months post treatment, 
Henalla and co-workers found three of 17 PFMT 
women and one of eight in the ES group reported 
recurrent symptoms. Three trials [98, 147, 150] 
reported side effects related to ES, including vaginal 
irritation and/or bleeding. 


Spruijt and colleagues recruited women with SUI, 
UUI or mixed incontinence, and did not find a statis- 
tically significant difference between the groups for 
self reported cure/improvement (RR 0.99, 95% CI 
0.45 to 2.16). These trialists reported that ES produ- 
ced “physical and emotional stress” in the elderly 
women in their sample. 


Wang et al [136] recruited women with UUI, and did 
not find any statistically significant difference bet- 
ween the groups for self reported cure (RR 0.74, 
95% CI 0.38 to 1.42) or cure/improvement (RR 0.84, 
95% CI 0.48 to 1.46). PFMT women had statistical- 
ly significantly fewer leakage episodes per day 
(WMD -1.22, 95% CI -2.37 to -0.07). Although 
there were no statistically significant differences in 
the general health perception, incontinence impact, 
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role limitation, physical limitation, social limitation, 
and personal relationship domains of the quality of 
life measure (Kings Health Questionnaire), the ES 
group had statistically significantly better scores post 
treatment for emotions, sleep/energy and severity 
measures. Some women using ES reported discom- 
fort during treatment. 


PFMT versus bladder training: Both trials recrui- 
ted women with SUI, UUI or mixed incontinence. 
Unfortunately, Yoon et al. [99] did not report any 
data for the outcomes of interest. While more women 
reported they were much or somewhat better in 
PFMT groups than bladder training groups, in the 
trial by Wyman and colleagues, the difference did 
not reach statistical significance after treatment (RR 
1.73, 95% CI 0.83 to 3.60) or three months later (RR 
1.96, 95% CI 0.97 to 3.94). Similarly, while PFMT 
women had fewer leakage episodes per day than 
bladder training women the difference was not sta- 
tistically significant at post treatment (WMD -0.14, 
95% CI —0.83 to 0.55) or at six months (WMD 
—0.09, 95% CI -0.73 to 0.55). With regard to quality 
of life Wyman et al [151] did not find any statistical- 
ly significant differences in life impact (Incontinen- 
ce Impact Questionnaire) or symptom distress (Uro- 
genital Distress inventory) between the groups at 
either three or six months. No adverse event data 
were reported in either trial. 


PFMT versus drug: In the comparison of PFMT 
and oxybutynin in women with DO, or DO with USI, 
Burgio and colleagues reported no statistically signi- 
ficant difference for the number of women who were 
dry (cured) (RR 1.31, 95% CI 0.73 to 2.34), but 
PFMT women were more likely to report they were 
much better than women receiving the drug (RR 
1.46, 95% CI 1.08 to 1.97). PFMT women also had 
fewer leakage episodes per day post treatment 
(WMD -0.41, 95% CI -0.80 to -0.02). Some women 
taking oxybutynin reported side effects (dry mouth 
and inability to void in particular). 


Neither of the two trials comparing vaginal oestro- 
gens and PFMT in USI women reported data for the 
outcomes of interest. Of those that responded to a 
follow up questionnaire at nine months, three of 17 
PFMT women and three or three women using oes- 
trogens reported recurrent symptoms. Adverse 
events were not reported in either trial. 


Two trials compared an adrenergic agonist and 
PFMT in women with stress or mixed urinary incon- 
tinence. Ishiko et al. [152] did not find any statisti- 
cally significant difference in the proportion of 
women reporting no leakage episodes (cure) after 


treatment (RR 0.68, 95% CI 0.41 to 1.15), and Wells 
et al. [153] did not find any statistically significant 
difference for self reported cure/improvement (RR 
0.92, 0.77 to 1.10). Wells and colleagues reported 
data for leakage episodes per day in SUI women 
only; PFMT women had statistically significantly 
more leaks per day than women in the drug group 
(WMD 0.08, 95% CI 0.02 to 0.14). Ishiko and col- 
leagues reported that drug side effects were suffi- 
cient in some women that they withdrew from the 
study; others discontinued the drug, but remained in 
the trial. Wells and co-workers did not report data on 
treatment side effects. 


PFMT versus surgery: At four months PFMT 
women with USI were less likely to report cure than 
women who had surgery (RR 0.20, 95% CI 0.07 to 
0.61), although there was no statistically significant 
difference in the proportions reporting cure/improve- 
ment (RR 0.80, 95% CI 0.60 to 1.07). At 12 months 
10 of 24 women from the PFMT group were satisfied 
with initial therapy, versus 19 of 26 women rando- 
mised to surgery. Long-term data (four to eight) 
years were not presented by group allocation. All 
reported adverse events were associated with surge- 
ry; women reported new urge incontinence, retropu- 
bic or pelvic pain or dyspareunia. 


c) Summary 


Five trials compared PFMT with vaginal cones/balls 
in SUI women. Pooled data demonstrated no statisti- 
cally significant differences between the groups for 
self reported cure, cure/improvement or leakage epi- 
sodes per day, but some trials favoured PFMT and 
others cones. The direction of effect appeared to rela- 
te to supervisory intensity. Four of the five trials 
reported some women dropped out because they 
could not or chose not to use cones 


Eight trials compared PFMT with ES. Pooled data 
demonstrated self reported cure and cure/improve- 
ment were statistically significantly more likely in 
PFMT than ES groups for SUI women, although 
only one trial individually demonstrated a statistical- 
ly significant difference [98]. Supervisory intensity 
was greater in the PFMT group in this trial. There 
were no Statistically significant differences between 
PFMT and ES groups for leakage episodes or quali- 
ty of life in SUI women, based on a single trial. Self 
reported cure/improvement rates were not statistical- 
ly significantly different in a trial in women with 
SUI, UUI or mixed incontinence. Self reported cure 
and cure/improvement rates were not statistically 
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significantly different in a trial in women with UUI, 
although PFMT women had fewer leakage episodes 
per day, and women in the ES group had better qua- 
lity of life in three of nine domains measured. Some 
women reported adverse events attributable to ES. 


Two trials compared PFMT and bladder training in 
samples of women with SUI, UUI or mixed inconti- 
nence. Only one trial reported data for the outcomes 
of interest, with no statistically significant diffe- 
rences between the groups for self reported 
cure/improvement, leakage episodes, or quality of 
life after treatment or three months later. 


One trial compared PFMT and oxybutynin in women 
with DO or DO with USI. It seemed PFMT women 
were more likely to report improvement and had 
fewer leakage episodes per day after treatment. 
Some women taking oxybutynin reported drug side 
effects. There were no data on the outcomes of inter- 
est from the two trials comparing vaginal oestrogens 
and PFMT in women with USI. Two trials compared 
adrenergic agonists and PFMT in women with stress 
or mixed incontinence; while women who took the 
drug had fewer leakage episodes per day post treat- 
ment, the proportion of women reporting cure or 
cure/improvement was not different. One trial repor- 
ted drug side effects, sufficient to discontinue treat- 
ment, associated with adrenergic agonist. 


Based on one trial it seemed self reported cure (at 
four months) and satisfaction with initial therapy (at 
12 months) was more likely after surgery than PFMT 
for women with USI, although there was no statisti- 
cally significant difference in the proportion of 
women reporting cure/improvement in the short 
term. There was insufficient detail about the PFMT 
program to make a judgment about how effective 
this might have been. 


d) Recommendations 


Where supervisory intensity is similar, PFMT and 
vaginal cones/balls might have similar effects for 
SUI women. However, the use of vaginal cones/balls 
is limited by contraindications to use and/or dislike 
of cones by some women. 


PFMT might be better than ES for SUI women, par- 
ticularly if PFMT is intensive. However, there is so 
much variation in the PFMT and electrical stimula- 
tion protocols investigated in the available trials, it is 
difficult to be sure about the relative effects of these 
treatments. It is not clear if PFMT or ES is better in 
a sample of women with a variety of incontinence 


symptoms, or in UUI women. The use of ES might 
be limited by contraindication to use and/or side 
effects of treatment. 


There may be no difference in the effect of PFMT or 
bladder training in a sample of women with a varie- 
ty of incontinence symptoms (SUI, UUI, or both). 


For women with DO, or DO with USI, PFMT might 
be better than oxybutynin; in addition, PFMT does 
not have the side effect profile associated with oxy- 
butynin. There is insufficient evidence available to 
tell if vaginal oestrogen or PFMT is better for 
women with USI. There might be no difference bet- 
ween PFMT and adrenergic agonists for women with 
stress or mixed incontinence, and drug therapy 
appears to be associated with more side effects. 


Surgery might be more effective than PFMT for 
women with USI based on short term follow up. 


Larger, good quality trials are needed to address each 
of the above comparisons if these are of interest to 
women/clinicians/researchers. In planning compari- 
sons researchers should consider carefully the poten- 
tial impact of different levels of supervisory intensi- 
ty between groups, particularly in comparisons of 
conservative therapies. A comparison of surgery and 
PFMT might be least useful, because PFMT is usual- 
ly first line therapy with surgery reserved for those 
for whom PFMT is not satisfactory or not the treat- 
ment of choice. 


The following statements should be viewed 
with caution, in view of the limitations of cur- 
rent evidence (i.e. few trials, poor quality trials, 
contradictory trial findings) 


PFMT and vaginal cones might have similar 
effectiveness for SUI women (Grade B) 


PFMT might be better than ES for SUI 
women (Grade B) 


PFMT and bladder training might be simi- 
larly effective for women with SUI, UUI or 
mixed urinary incontinence (Grade B) 


PFMT might be better than oxybutynin for 
women with DO, or DO with USI (Grade B) 


PFMT and adrenergic agonists might be 
similarly effective for women with SUI or 
mixed incontinence (Grad B) 


PFMT might be less effective than surgery 
for women with USI (Grade B) 
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However, when recommending treatment clinicians 
should consider that adverse events are more com- 
mon and more severe with cones, electrical stimula- 
tion, drugs and surgery than with PFMT. 


5. THE ADDITION OF PFMT TO OTHER 
TREATMENTS 


To be included trials needed to investigate the effects 
of therapy A versus therapy A plus PFMT, to address 
the additive benefit of PFMT over therapy A. Seven 
RCTs were found, addressing the additive effect of 
PFMT over vaginal cones [155], electrical stimula- 
tion [107, 141], bladder training [151], drug [152, 
156], or urethral occlusive device [157]. Four trials 
were excluded. Wise et al and Jeyaseelan et al were 
conference abstracts that did not report any useable 
data. Millard included men and women; data were 
not reported separately by sex. Dowell et al used a 
combination bladder training/PFMT program. 


Electrical stimulation comparison: Hofbauer et al 
gave little detail of either electrical stimulation or 
PFMT interventions. Electrical stimulation used 
extravaginal and lumbar electrodes, with sufficient 
current intensity to provoke a visible contraction to 
which the patient added their own VPFMC. PFMT 
comprised a daily home program (not specified) and 
a twice weekly exercise class. Treatment duration 
was six weeks. 


Bladder training comparison: Women in both 
groups received the same preliminary education pro- 
gram. Bladder training comprised a progressive voi- 
ding schedule and advice on urge inhibition tech- 
niques (affirmations, distraction and relaxation). 
Women who added PFMT were asked to exercise 
twice per day to a maximum of 10 fast (three second 
holds) and 40 sustained (10 second holds) VPFMC 
per day. The combination therapy group began with 
bladder training and added PFMT in the third week 
of the 12 week intervention. 


Drug comparison: Both groups were prescribed 
oral beta(2)-adrenergic agonist (clenbuterol) 20 
micrograms bid for 12 weeks. Additional PFMT 
comprised 10 minutes of VPFMC per day, but no 
further detail of training was given. 


a) Quality of data 


Electrical stimulation comparison: It was not clear 
if random allocation concealment was adequate or if 
assessors were blind to group assignment. There 
were only 11 women in each comparison group. 
There did not appear to be any dropouts. 


Bladder training comparison: It was not clear if 
random allocation concealment was adequate. Out- 
come assessors were not blind to group assignment. 
There were 68 women in the bladder training group 
and 67 in combination therapy. There were less than 
10% dropouts after 12 weeks treatment, and further 
follow up was reported at 6 months and approxima- 
tely three years after study entry. 


Drug comparison: It was not clear if random allo- 
cation concealment was adequate or if assessors 
were blind to group assignment. There were 18 
women in the drug group, and 23 in the combination 
therapy group. Five and four women dropped out of 
these groups respectively, principally because of 
drug side effects. 


b) Results 


Electrical stimulation comparison: Although Hof- 
bauer and colleagues reported cure/improvement, it 
was not clear if this was based on data from symp- 
tom scale or urinary diary. There were no data repor- 
ted for the other outcomes of interest, and the paper 
does not mention adverse events. 


Bladder training comparison: Wyman and co-wor- 
kers recruited women with USI, or USI with DO. 
After treatment there was no Statistically significant 
difference between the combination versus single 
therapy in the number of women reporting they were 
much better (RRO.70, 95% CI 0.47 to 1.04), but 
more in the combination group reported they were 
much better six months after treatment began (RR 
0.61, 95% CI 0.39 to 0.94). There was no statistical- 
ly significant difference in the number of leakage 
episodes per day between the groups after treatment 
(WMD 0.54, 95% CI -0.14 to 1.22) or at six months 
(WMD 0.27, 95% CI -0.35 to 0.89). Condition spe- 
cific quality of life was measured using the Urogeni- 
tal Distress Inventory (UDI) and IQ. The combina- 
tion therapy group had statistically significantly bet- 
ter scores on UDI (WMD 31.10, 95% CI 13.26 to 
48.94) and IIQ (WMD 25.50, 95% CI 1.05 to 49.95) 
after treatment, but there was no statistically signifi- 
cant difference in either measure six months after 
treatment began (UDI, WMD 18.90, 95% CI —0.12 
to 37.92; IQ, WMD 5.90, 95% CI —23.73 to 35.53). 
Approximately three years later a similar number in 
each group had sought further treatment for urinary 
incontinence (19 of 48 bladder retraining, 18 of 48 
combination). Of the women who had not sought 
further treatment, fewer were free of leakage epi- 
sodes in the bladder training group (four of 22 blad- 
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der retraining versus eight of 16 combination). The 
paper does not mention adverse events. 


Drug comparison: Ishiko and colleagues did not 
report data for any of the outcomes of interest. They 
did state that 10 of 13 women in the drug group, and 
17 of 19 in the combination therapy group had no 
leakage episodes per week post treatment. Some 
women reported drugs side effects sufficient to with- 
draw from treatment. 


c) Summary 


There were few trials addressing the effect of adding 
PFMT to another therapy. Only one of the seven 
trials located reported useable data. While the fin- 
dings of Wyman and colleagues suggested benefit of 
adding PFMT to bladder training for women with 
USI or DO with USI in the short term (three months), 
there was no Statistically significant difference bet- 
ween single and combination therapy groups for lea- 
kage episodes per day, or condition specific quality 
of life after six months. However, more women in 
the bladder training/PFMT group felt they were 
much better at six months. Because there were no 
useable data, it is not clear if there is any benefit in 
adding PFMT to vaginal cones, electrical stimulation 
or drug therapy. 


d) Recommendations 


It is possible that the addition of PFMT to bladder 
training for women with USI or DO with USI is 
more effective in the short term, but it is not clear if 
the benefit is sustained. Otherwise, because there are 
so few trials, it is not possible to make recommenda- 
tions about the possible benefits of adding PFMT to 
other therapies. If clinicians/researchers are interes- 
ted in the additive effects of PFMT, further large 
good quality trials are needed. 


For women with stress or mixed incontinence, a 
combination of PFMT/bladder training may be 
more effective than PFMT alone in the short 
term (three months), but any additional benefit 
may not be maintained longer term (six months) 
(Grade B). 


HI. OTHER LUTS 


PFMT trials, included above, seldom reported data 
for other LUTS, e.g. frequency, nocturia, bladder 
pain. Data were so sparse it was not possible to sum- 
marise these in a reasonable manner. 


IV. FACTORS AFFECTING 
OUTCOME OF PFMT 


Apart from differences in effect attributed to PFMT 
or comparison interventions, there might be other 
factors affecting treatment outcome. Of particular 
interest is the effect of older age; this and other fac- 
tors are considered here. 


1. AGE 


To address the effect of age on outcome, included 
trials were screened for those that specifically recrui- 
ted older women and contributed data to the ana- 
lyses. There were five trials that restricted inclusion 
to older women. Women were aged 55 or more [100, 
104, 105, 153], or 65 or more [149]. The average age 
of women in these trials was between 60 and 70 
years [100, 104, 105, 153], or over 70 years [149], 
compared with a mean age of 40 to 55 in most other 
included studies. The five trials contributed data to 
the following comparisons: PFMT versus no treat- 
ment [100], PFMT versus placebo, sham or control 
treatment [104, 105], biofeedback assisted PFMT 
versus PFMT alone [100], PFMT versus electrical 
stimulation [149]), and PFMT versus drug [104, 
153]. 


For three comparisons (PFMT versus no treatment, 
PFMT versus placebo/sham/control, biofeedback 
assisted PFMT versus PFMT alone) there were no 
clear differences in size or direction of effect when 
the data from the trials in older women were compa- 
red with data from other trials. Therefore, the two 
recommendations arising from these comparisons 
are inclusive of older women. Namely, that PFMT 
should be offered, as first line therapy, to all women 
with stress, urge or mixed incontinence, and that 
there does not appear to be any post treatment bene- 
fit of biofeedback assisted PFMT over PFMT alone. 


Burgio and colleagues were the only trial to compa- 
re PFMT with oxybutynin, while Wells and co- 
authors were the only trial to compare PFMT with 
alpha-adrenergic agonist. Spruijt and co-workers 
were the only trial to compare PFMT and ES in 
women with SUI, UUI or mixed incontinence. It was 
not possible to compare the data from older women 
with data from younger women for these compari- 
sons. 


To further address the association of age and treat- 
ment outcome, the methods of included trials were 
checked for use of regression or other methods to 
investigate association between baseline characteris- 
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tics (specifically age) and outcome. The literature 
search had also located some papers that reported 
secondary analyses of data from included trials. 
Papers that reported an association between age and 
outcome, but did not describe the methods used to 
test this were not considered. 


Two reports detailed the testing of independent asso- 
ciations between patient characteristics (including 
age) and outcome [112, 139]. Burgio et al [112] used 
data from PFMT groups in three RCTs [104-106]. 
The individual trials restricted entry to women 55 
years and older [104, 105] or 40 years and over 
[106]. In multivariate analysis, age was not a signifi- 
cant predictor of reduction in leakage episodes for 
PFMT women with urge or mixed incontinence, or 
PFMT women with stress or mixed incontinence. 
Hay-Smith [139] investigated the associations bet- 
ween leakage on paper towel test and patient charac- 
teristics using data from a trial that compared two 
approaches to PFMT for SUI women. Older age was 
associated with more leakage in univariate models, 
but was not significant in multivariate analysis. 


One further trial used correlation methods, and two 
categorised women as successes or failures, to inves- 
tigate the association between age and outcome. In a 
secondary analysis of data from the trial by Wyman 
et al. [151], there was no statistically significant cor- 
relation between age and reduction in leakage epi- 
sodes or change in PFM activity after PFMT or blad- 
der training in women with stress, urge or mixed 
incontinence [158]. Bø and colleagues characterised 
participants in the intensive PFMT group from their 
1990 trial as treatment responders and non-respon- 
ders [159]. Treatment responders were statistically 
significantly older than borderline responders; there 
were no non-responders. Similarly, Wilson et al. 
[125] classified participants as successes (much 
improved on self-report) or failures (no better). The 
average age of treatment failures was statistically 
significantly older than average age of treatment suc- 
cesses, in this trial comparing intensive versus less 
intensive supervision in women with USI. 


Considering the number of included trials, there 
were few that restricted entry to older women and/or 
investigated the association between age and treat- 
ment outcome. Only two studies have used the most 
appropriate methods to test independent associa- 
tions. More research is needed to investigate the 
association between age and treatment outcome. 
Neither study using multivariate models found an 
association between age and outcome, nor was there 
a reported correlation in another. The two studies that 


categorised women as treatment successes or failures 
had conflicting results. 


There is no good evidence to suggest that older 
women with urinary incontinence do not bene- 
fit from PFMT as much as younger women. 


2. OTHER 


Aside from age, other factors have the potential to 
mediate treatment outcome, e.g. baseline incontinen- 
ce severity, and duration of symptoms. Trial reports, 
and subsequent publications of included trials, were 
checked for methods investigating the association 
between baseline characteristics and treatment out- 
come. Some included studies reported predictors of 
outcome that appeared to be based on researcher 
observation, but did not describe the methods for 
checking the association; these data are not discussed 
here. One paper presented the association between 
PFM strength and baseline characteristics [160]; 
these data are not discussed because the outcome is 
not a direct measure of self reported symptom chan- 
ge, leakage, or quality of life. Seven reports of inter- 
est were found [100, 112, 125, 139, 153, 158, 159]. 
A wide range of patient characteristics were conside- 
red in these papers; it is not clear if it is more impor- 
tant to know which baseline characteristics might be 
significant, or which ones might not. To eliminate 
long lists of non-significant variables, a pragmatic 
choice was made to report only significant associa- 
tions here. 


Two reports described the testing of independent 
associations between patient characteristics and out- 
come [112, 139]. Burgio et al [112] used data from 
PFMT groups in three RCTs [104-106]. In multiva- 
riate analysis of data from PFMT women with urge 
or predominant urge incontinence, a 75% reduction 
in leakage episodes was more likely if women did 
not use protection (e.g. pads) prior to treatment. 
Continence (100% reduction in leakage episodes) 
was more likely if women had fewer incontinence 
episodes at baseline, had lower educational level, but 
less likely if they had prior incontinence surgery. For 
PFMT women with stress or predominant stress 
incontinence a 75% reduction in leakage episodes 
was less likely if women had previously been eva- 
luated for incontinence or had more than 10 leakage 
episodes per week pre-treatment. Hay-Smith [139] 
investigated the associations between patient charac- 
teristics and two outcomes (leakage on paper towel 
test, self reported improvement) using data from a 
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trial that compared two approaches to PFMT for SUI 
women. In multivariate models increasing parity was 
associated with less improvement in leakage symp- 
toms and more risk of leakage on paper towel test. 
Shorter symptom duration and higher body mass 
index were both associated with more improvement 
in symptoms. Leakage once or more per day was 
associated with greater risk of leakage paper towel 
test; the reverse was true for women with a history of 
constipation. 


Theofrastous et al [158] used correlation methods to 
investigate the association between patient characte- 
ristics and outcome in a secondary analysis of data 
from the trial by Wyman et al. [151]. There was no 
Statistically significant correlation between any of 
the baseline characteristics listed and the two out- 
comes (reduction in leakage episodes or change in 
PFM activity). 


Two studies categorised women as successes or fai- 
lures, to investigate the association between patient 
characteristics and outcome. Bø and colleagues cha- 
racterised participants in the intensive PFMT group 
from their 1990 trial as treatment responders and 
non-responders [159]. Treatment responders had sta- 
tistically significantly longer symptom duration, 
higher body mass index, stronger PFM, and were 
more motivated (clinician judgement) than borderli- 
ne responders; there were no non-responders. Simi- 
larly, Wilson et al. [125] classified participants as 
successes (much improved on self-report) or failures 
(no better) in a trial comparing intensive versus less 
intensive supervision in women with USI. Treatment 
successes had statistically significantly lower rates 
of previous incontinence surgery, lower grade of 
SUI, and were using fewer pads in 24 hours. 


Few included studies investigated association bet- 
ween patient characteristics and treatment outcome. 
Even fewer used appropriate methods. More resear- 
ch is needed to test for independent associations bet- 
ween patient characteristics and outcome. No consis- 
tent pattern emerged from the available data. Given 
the few data available, and the methodological limi- 
tations of some papers, any patient characteristic 
described above that was associated with outcome 
should be considered as possible rather than establi- 
shed prognostic factor. 


It is not clear if there are any reliable predic- 
tors of PFMT outcome. Too few trials have 
appropriately investigated the association bet- 
ween patient characteristics and outcome to be 
sure. 


B3 . PHYSICAL THERAPIES — 


WEIGHTED VAGINAL CONES 


Weighted vaginal cones were developed as a method 
of strengthening and testing the function of the PFM 
[161]. (Figure 3) Theoretically, the sensation of 
‘losing the cone’ from the vagina might provide strong 
sensory feedback and prompt a PFM contraction in 
order to retain the cone. Since their introduction, a 
variety of cones have been developed (i.e. different 
sizes, shapes and weights). They have been in wides- 
pread use in the past, and directly marketed to women 
through mail order companies. A review that ques- 
tions the theoretical framework and effects of vaginal 
cones on PFM strength has been published [162] 


This section will examine the evidence for the use of 
vaginal cones (VC) for the prevention and treatment 
of urinary incontinence in women of all ages. Ques- 
tions addressed are: 

° Can training with VC prevent urinary incontinen- 
ce? 

Are VC better than no treatment, placebo or 
control treatments for urinary incontinence? 


Is one type of training with VC better than ano- 
ther? 


Are VC better than other treatments? 


Does the addition of VC to other treatments add 
any benefit? 


What factors might affect the outcome of training 
with VC? 


What is the effect of VC on other LUTS? 


To address these questions, the literature was sear- 
ched for reports of relevant systematic reviews and 


Figure 3. Vaginal cones 
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reports of randomised controlled trials (RCTs) and 
quasi-randomised (qRCTs), e.g. alternate assignment 
(see appendix x). Therefore, only Level 1 evidence is 
considered in this section. Recommendations are 
based on the findings of existing systematic reviews, 
or systematic review of RCTs undertaken by the 
author of this section (JHS). 


Pre-specified outcomes of interest were urinary 
continence (for prevention studies), self reported 
cure and cure/improvement in incontinence symp- 
toms (treatment studies), leakage episodes (treatment 
studies), and quality of life (prevention and treatment 
studies). For a more detailed explanation regarding 
choice of outcome measures, and assessment of qua- 
lity of data, readers are referred to the section on 
PFMT. 


I. PREVENTION 


The literature search revealed two previous systema- 
tic reviews addressing prevention of urinary inconti- 
nence [75, 76]. Harvey did not include any trials 
investigating the effects of training with VC. Hay- 
Smith and colleagues did include some VC studies, 
but all these measured the effect of VC on measures 
of PFM activity. Because no continence related out- 
comes were measured, these trials are not considered 
here. 


No trials investigating the primary/secondary 
prevention effects of training with VC for 
women with urinary incontinence were found. 


Il. TREATMENT 


The literature search revealed one systematic review 
that specifically addressed the effects of VC for uri- 
nary incontinence [163]. The review was the basis of 
this subsection, because no further RCTs of VC were 
found during the literature search. 


1. VAGINAL CONES (VC) VERSUS NO TREAT- 
MENT, PLACEBO OR CONTROL TREATMENTS 


Three RCTs compared VC with no treatment, place- 
bo or control treatments for women with urinary 
incontinence [93, 98, 164]. The trial by Burton was 
excluded; this was a conference abstract with no 
useable data (mean without measure of variance). Bø 
and colleagues recruited women with USI, and com- 
pared VC with control treatment (i.e. offered use of 


continence device). Wilson and Herbison recruited 
women with urinary incontinence three months post- 
partum, and compared VC with standard care. 


Women in the trial by Bg and colleagues used cones 
for 20 minutes per day, progressing through three 
cone weights (20, 40, 70g) according to ability to 
hold the cones. Women in the control group were 
discouraged from using any treatment during the six- 
month intervention period, and offered the use of a 
continence device (Continence Guard). Postnatal 
women in the trial by Wilson and Herbison used 
cones for 15 minutes twice a day, increasing cone 
weight as able, for up to nine months. Women in the 
control group had standard antenatal/postnatal care, 
which included advice on PFMT. 


a) Quality of data 


Both trials reported adequate randomisation conceal- 
ment, and blinded outcome assessors. Both trials ran- 
domised about 30 women to VC; Bø and colleagues 
randomised a similar number to the control group, 
but Wilson and Herbison had about 100 women in 
the control group (factorial design). Drop out rates 
were 12% [98], and 40% [93]. There were more dro- 
pouts from VC (42%) than control group (22%) in 
the trial by Wilson and Herbison. Wilson and Herbi- 
son assessed women again at two to four years post- 
partum. 


b) Results 


Data from the two trials were not pooled, because the 
two sample populations were considered to be diffe- 
rent. In postnatal women with urinary incontinence, 
self reported continence was more likely in the VC 
than standard care group (RR 2.17 95% CI 1.25 to 
3.74). No other outcomes of interest were reported 
for postnatal women. 


In women with USI there was no statistically signifi- 
cant difference in the proportion in VC and control 
groups reporting their incontinence was unproblema- 
tic (RR 2.22 95% CI 0.21 to 23.15), but self-reported 
cure/improvement was more likely after training 
with VC (RR 18.89 95% CI 2.69 to 132.58). Howe- 
ver, there was no statistically significant difference 
in number of leakage episodes in 24 hours (WMD 
1.16 95% CI -1.43 to 1.63), or in quality of life 
(Social Activity Index) (WMD 0.5 95% CI -0.53 to 
1.53). Of the twenty-nine women allocated to VC, 
one reported abdominal pain, two vaginitis, one 
vaginal bleeding. Fourteen had problems using 
cones, principally due to lack of motivation. 


c) Summary 


While there is some evidence that training with VC 
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might be better than control treatments (for self- 
reported outcome), the data are not consistent. Some 
women training with VC reported adverse events. 


d) Recommendations 


It is not clear if training with VC is better than 
control treatments, for postnatal women with urinary 
incontinence or women with USI. VC are not sui- 
table for some women due to adverse events. With 
only two trials reporting outcomes of interest, more 
research is needed to be sure about the effect of VC 
versus no treatment, placebo or control treatments. 


2. ONE APPROACH TO CONES VERSUS ANOTHER 


No studies were found addressing this question. 


No trials comparing approaches to training 
with VC were found. Research is needed if this 
is a comparison of interest for women and cli- 
nicians. 


3. VC VERSUS OTHER TREATMENTS 


Trials that compared VC with PFMT are included in 
the subsection on PFMT. Otherwise, six trials were 
found comparing VC with another stand-alone thera- 
py [98, 143, 155, 165-167]; all of these compared 
VC with electrical stimulation. Four of these trials 
were excluded. Two because they used VC combined 
with another treatment[166]; VC with PFMT versus 
electrical stimulation with PFMT and biofeedback; 
VC with PFMT versus electrical stimulation[143]. 
One was a conference abstract and did not present 
any useable data[155]. Another gave means, but no 
measure of variation [165]. 


In the trial by Bø and colleagues, women with USI 
used VC for 20 minutes per day for six months, pro- 
gressing through three cone weights (20, 40, 70g) 
according to ability to hold the cones. The electrical 
stimulation group used a stimulator with vaginal 
probe for 30 minutes a day, for six months. Stimula- 
tion parameters were biphasic intermittent current, 
50 Hz, pulse width 0.2 milliseconds, intensity as 
high as tolerated to a maximum of 120 mA. 


In the trial by Olah and colleagues, SUI women trai- 
ned with VC for up to 15 minutes twice day for four 
weeks, with the heaviest cone possible (nine cones, 
20 to 100g), progressing to the next heaviest cone 
when successful on two consecutive occasions. The 
electrical stimulation group had clinic-based stimu- 
lation for 15 minutes three times a week for four 
weeks, using two abdominal and two thigh vacuum 
electrodes. Stimulation parameters were interferen- 


tial current from 0 — 100 Hz, with maximum intensi- 
ty tolerated. 


a) Quality of data 


Bø et al [98] reported adequate random allocation 
concealment, and blinding of outcome assessors. 
Both studies randomised about 30 women to each 
comparison group. Dropout rates were 10% [167] 
and 12% [98]. Olah and colleagues evaluated res- 
ponse post treatment and again at six months[167]. 


b) Results 


Pooled data found no statistically significant diffe- 
rence between VC and electrical stimulation groups 
for self reported cure (RR 1.13 95% CI0.39 to 3.25), 
self reported cure/improvement (RR 0.95, 95% CI 
0.75 to 1.19) or leakage episodes in 24 hours (WMD 
0.25, 95% CI -0.59 to 1.08). When considered indi- 
vidually, neither trial found any of these comparisons 
to be statistically significantly different. Bø and col- 
leagues did not find any statistically significant dif- 
ference between the groups in quality of life (Social 
Activity Index) (WMD -0.4, 95% CI -1.15 to 0.35). 
Both VC and electrical stimulation groups reported 
adverse events in the trial by Bø and colleagues. 
Olah and co-workers had to exclude some women 
from their trial prior to randomisation because they 
could not use cones in the vagina (e.g. wedging of 
cones). 


c) Summary 


In SUI women there does not seem to be a statisti- 
cally significant difference in effect between VC and 
electrical stimulation. Women may report adverse 
events using either treatment. 


d) Recommendations 


Either VC or ES appear to be equally effective for 
SUI women, but either treatment may be precluded 
by side effects. 


VC and ES appear to be equally effective for 
SUI women (Grade A), but either treatment 
may be precluded by side effects. 


4. THE ADDITION OF VC TO OTHER TREAT- 
MENTS 


To be included trials needed to investigate the effects 
of therapy A versus therapy A plus VC, to address the 
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additive benefit of VC over therapy A. One RCT was 
found, addressing the additive effect of VC over 
PFMT [168]. Delete hard return to make single para- 
graph. Women with USI trained with cones 15 
minutes per day with heaviest cones possible (five 
cones, 20 to 70g), progressing as able. Women in 
both comparison groups did PFMT, with an indivi- 
dualised program of up to 100 VPFMC per day. 


a) Quality of data 


It was not clear if random allocation was adequately 
concealed, nor if outcome assessors were blind. 
There were between 20 and 25 women per compari- 
son group, with 40% dropouts. Women were asses- 
sed post treatment (six weeks) and also six weeks 
later. 


b) Results 


There was no statistically significant difference in 
the proportion of SUI women reporting cure/impro- 
vement after combination VC/PFMT versus PFMT 
alone (RR 0.51, 95% CI 0.24 to 1.09). No other out- 
comes of interest were reported. 


c) Summary 


Based on a single outcome, from one trial, there may 
be no further benefit from adding VC to PFMT for 
SUI women. 


d) Recommendations 


More research is needed to determine if there is any 
further benefit from adding VC to PEMT. 


HI. OTHER LUTS 


There were too few data available to comment on the 
effect of VC on other LUTS. 


IV. FACTORS AFFECTING 
OUTCOME 


None of the trials, included in this subsection on VC, 
reported factors affecting outcome. None of the trials 
specifically recruited older women. 


None of the included trials addressed the effect 
of age, or any other factor, on outcome of trai- 
ning with VC. 


B4. PHYSICAL THERAPIES - 


ELECTRICAL STIMULATION 


The literature concerning electrical stimulation in the 
management of urinary incontinence is very difficult 
to interpret, due to the lack of a well-substantiated 
biological rationale underpinning the use of electri- 
cal stimulation. However, the theoretical basis of sti- 
mulation interventions is emerging with increasing 
understanding of the neuro-anatomy and physiology 
of the central and peripheral nervous systems. It is 
also becoming clear that the mechanisms of action 
may vary depending on the cause(s) of incontinence 
and the structure(s) being targeted by electrical sti- 
mulation, e.g. pelvic floor muscle or detrusor 
muscle, peripheral or central nervous system. In 
general, the aim of electrical stimulation for women 
with stress incontinence appears to be to improve the 
function of the pelvic floor muscles, while for 
women with urge incontinence the objective seems 
to be to inhibit detrusor overactivity. Overall, studies 
poorly report the biological rationale underpinning 
the application of electrical stimulation being tested. 


Electrical stimulation is provided by clinic based 
mains powered machines or portable battery powe- 
red stimulators (Figure 4). Electrical stimulation 
also offers a seemingly infinite combination of cur- 
rent types, waveforms, frequencies, intensities, elec- 
trode placements etc. (Figure 5). Without a clear 
biological rationale it is difficult to make reasoned 
choices of electrical stimulation parameters. Additio- 
nal confusion is created by the relatively rapid deve- 
lopments in the area of electrical stimulation and a 
wide variety of stimulation devices and protocols 
have been used even for the same condition. For 
example, in the last 20 years or so women with stress 
incontinence have been treated using anything from 
a single clinic based episode of maximal stimulation 
under general anaesthetic for 20 minutes with vagi- 
nal and buttock electrodes[169], to 10 sessions of 
interferential therapy at 10 to 40 Hz with perineal 
body and symphysis pubis electrodes [143], to eight 
weeks of home-based stimulation using a ‘new pat- 
tern of background low frequency and intermediate 
frequency with an initial doublet’, for an hour a day 
[170, 171], to six months of low intensity stimulation 
at 10 Hz using a vaginal electrode[172]. 


Finally the nomenclature used to describe electrical 
stimulation has been inconsistent. Stimulation has 
sometimes been described on the basis of the type of 
current being used (e.g. faradic stimulation, interfe- 
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Figure 4. Mains and portable battery powered electrical 
stimulators 


Figure 5. Vaginal, rectal and external electrical stimulation 
probes 


rential therapy), but is also described on the basis of 
the structures being targeted (e.g. neuromuscular 
electrical stimulation), the current intensity (e.g. 
low-intensity stimulation, or maximal stimulation), 
and the proposed mechanism of action (e.g. neuro- 
modulation). In the absence of agreement of how 
best to classify electrical stimulation the authors of 
this chapter have made no attempt to do so. The 
authors were also reluctant to use any existing sys- 
tem to group the electrical stimulation protocols in 
the trials as many were poorly described and could 
therefore be erroneously classified. 


This section reviews the evidence in women compa- 
ring non-surgical electrical stimulation (ES) with no 
treatment, placebo ES and comparisons of different 
ES protocols. It also includes trials comparing non- 
surgical ES with any other single intervention (e.g. 
magnetic stimulation, PFMT, weighted vaginal 
cones, surgery, medication, etc) and trials comparing 


ES with any other combined intervention versus that 
other combined intervention alone. For results of 
trials comparing ES and PFMT readers are referred 
to the section on PFMT, and for ES versus weighted 
vaginal cones to the section on vaginal cones. Three 
systematic reviews [85, 91, 173] have been publi- 
shed that include trials relevant to this section. The 
following qualitative summary of the evidence 
regarding electrical stimulation is based on the trials 
included in all of the previous systematic reviews 
with addition of trials performed after publication of 
the reviews and/or located through additional sear- 
ching (see Appendix 1). To be included in this sec- 
tion a trial needed to (a) be a RCT, (b) include 
women with urinary incontinence, and (c) investiga- 
te the effect of electrical stimulation versus no treat- 
ment, placebo treatment, any other single treatment, 
with any other combined intervention versus that 
other combined intervention or compare different 
electrical stimulation protocols. Published abstracts 
were included but reporting trials in progress were 
excluded. 


I, PREVENTION 


To our knowledge ES has not been investigated for 
either the primary or secondary prevention of incon- 
tinence and lower urinary tract symptoms, i.e., 
urgency, frequency and nocturia as no published stu- 
dies have been identified. 


II. TREATMENT 


The aim of this subsection is to address the following 
questions: 


What is the most appropriate electrical stimulation 
protocol? 


Is electrical stimulation better than no treatment, 
placebo or control treatments for urinary inconti- 
nence? 


Is electrical stimulation better than other treat- 
ments? 


Does the addition of other treatments add a bene- 
fit to electrical stimulation or does the addition of 
electrical stimulation to other treatments add any 
benefit? 

What is the effect of electrical stimulation on 
other LUTS? 


What factors might affect the outcome of electri- 
cal stimulation? 
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1. WHAT IS THE MOST APPROPRIATE ELECTRI- 
CAL STIMULATION PROTOCOL? 


Some ES protocols were poorly reported, lacking 
detail of stimulation parameters, devices and 
methods of delivery. However, on the basis of the 
details that have been reported it appeared that there 
was considerable variation in ES protocols with no 
consistent pattern emerging. 


The variability in the findings of the trials included 
in this section may in part be due to differences in the 
effectiveness of the wide range of protocols that have 
been tested. There are many differences in clinical 
application that have not yet been investigated. For 
example, some clinicians suggest that ‘active’ ES 
(i.e. the patient voluntarily contracts the PFM during 
stimulation) is better than ‘passive’ ES but the effect 
of these two approaches has not yet been evaluated. 


Equally it may be that some populations or sub- 
groups of women benefit from ES more than others. 
For example, anecdotal evidence suggests that ES is 
used with particular effect for women who are 
unable to perform a voluntary pelvic floor muscle 
contraction on initial assessment. However, this 
observation has not been investigated to date. 


ES protocols for women with stress incontinence: 
Interferential therapy was used in four trials [102, 
143, 148, 167]. Few trials clearly stated whether 
direct or alternating currents were being used. Two 
earlier trials[142, 174] used faradic current (low fre- 
quency interrupted direct current) and it is assumed 
that most if not all of the remaining trials used alter- 
nating currents. In those trials using alternating cur- 
rent only one trial described the pulse shape — a bipo- 
lar square wave[175]. 


The most commonly used descriptors were frequen- 
cy and pulse duration. Six trials used a single fre- 
quency, ranging from 20 Hz [155, 175, 176] to 50 Hz 
[98, 147, 177]. Two trials included stimulation at 
both 10 Hz and 35 Hz [172, 178] although the proto- 
cols were different, one at combined low and inter- 
mediate frequency [170]. Other protocols included 
stimulation at 12.5 Hz and 50 Hz [179], 10-50 Hz 
[169], 0 to 100 Hz [102, 167], and finally a 30 minu- 
te treatment including 10 minutes at 1 Hz, 10 
minutes 10 - 40Hz and 10 minutes at 40 Hz [143]. 
Pulse durations ranged from 0.08 milliseconds [178] 
up to 100 milliseconds [175]. Seven trials also detai- 
led the duty cycle used during stimulation. The ratios 
ranged from 1:3 [180], and 1:2 [175, 177], to 1:1 
[106, 172, 178] and one trial alternated between a 
ratio of 1:1 and 1:2 [179]. 


Seven trials asked women to use the maximum tole- 
rable intensity of stimulation [98, 106, 143, 155, 167, 
175, 179], and one trial increased output until there 
was a noticeable muscle contraction [169]. The trial 
by Knight et al [172] compared “low intensity” and 
“maximal intensity” protocols. The trials by Hof- 
bauer et al [107] Knight et al [172] and Goode et al 
[106] also asked women to add a voluntary PFM 
contraction to the stimulated contraction, although in 
the trial of Knight et al [172] this was only for the 
maximal stimulation group. 


Current was most commonly delivered via a single 
vaginal electrode [106, 147, 155, 172, 174, 175, 177, 
179, 180]. One trial used both vaginal and buttock 
electrodes [111]. In four trials external electrodes 
were used, abdomen and inside thighs [129], perineal 
body and symphysis pubis [143], perineal and but- 
tock [178], and in three studies the electrode place- 
ment was not clearly described [102, 107, 148]. 


The length and number of treatments was also high- 
ly variable. The longest treatment periods included 
daily treatment at home for six months [98, 147, 
172]. Medium length treatment periods were based 
on one-daily treatment at home for eight weeks every 
other day [106] and twice-daily treatment at home 
for eight [175] to 12 weeks [177, 179]. The shortest 
treatment periods were all for clinic-based stimula- 
tion, ranging from 10 [102, 143], 12 [167] to 16 
[172], and 18 sessions in total [169]. 


KS protocols for women with urgency, urge incon- 
tinence, detrusor overactivity: Although it appea- 
red all the ES trials in this section used alternating 
current only three trials specifically stated this to be 
biphasic: [181]; bipolar [175]; biphasic pulsed cur- 
rent [150]. These same three trials and the trials of 
Yamanishi were the only ones to detail the pulse 
shape rectangular [181]; square [175, 182, 183]; 
asymmetric [150]; balanced with two second ramp 
up and one second ramp down. 


Seven trials gave details of the frequencies used and 
these ranged from 10 Hz [180, 182, 183] to 20 Hz 
[175, 184], a combination of 12.5 & 50 Hz [150], 
150 Hz [180], and a random frequency of 4-10 Hz 
[181]. Pulse durations were reported in seven trials, 
and these were 0.1 milliseconds [175], 0.2 millise- 
conds [180, 181, 184], 0.3 milliseconds [150] and 1 
milliseconds [182, 183]. Two trials used a duty cycle 
ratio of 1:2 [150, 175]. 


Intensity of stimulation progressed from five to 25 
mA in the trial by Smith [150]. Five trials used the 
maximum tolerable intensity [175, 180, 181, 183], 
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and one study increased intensity up to the pain thre- 
shold [185]. In the trial of Soomro et al. [184] 
patients were asked to control the amplitude of inten- 
sity to produce a tickling sensation. Current was 
most commonly delivered by a vaginal electrode 
[150, 175, 181-183]; or vaginal or anal electrodes 
[176, 185] although one trial used external surface 
electrode placements two electrodes over S2-3 sacral 
foramina or two electrodes just above the symphysis 
pubis [180]. Transcutaneous electrical stimulation 
was applied bilaterally over the perianal region using 
two self-adhesive electrodes [184]. 


The length and number of treatments was also high- 
ly variable. The longest treatment period was four 
months of daily stimulation [150] [86]. Medium 
length treatment periods were based on twice daily 
stimulation for four [182], eight [175], nine [96, 181] 
or 12 weeks [185]. In the crossover trial of Soomro 
[184] after randomisation patients received 6 weeks 
of electrical stimulation for 6 hours daily or oxybu- 
tynin . After a washout period of 2 weeks they star- 
ted in the second arm of treatment for another 6 
weeks. The shortest treatment period consisted of a 
single episode of stimulation after the voiding phase 
of cystometry before filling was repeated [180]. One 
trial compared clinic based stimulation once a week 
versus twice a week for five and up to 10 weeks 
[176]. 


ES protocols for women with mixed incontinence: 
The trial of Amaro [186] was only available as an 
abstract. The treatment protocol consisted of 3 week- 
ly sessions over 7 weeks, using a frequency of 4 Hz, 
Intensity was controlled in accordance with patient 
tolerance. The current was delivered by a vaginal 
plug electrode. 


ES protocols for women with stress, urge and 
mixed incontinence: In the trial of Spruijt et al. 
[149] biphasic current was used. Frequencies of 50 
Hz in the case of (predominant) stress incontinence 
or 20 Hz in the case of (predominant) urge inconti- 
nence was applied. The authors stated that 20 Hz ins- 
tead of 10 Hz was used because of the expected high 
percentage of mixed incontinence in their study 
group. Pulse duration was 1 millisecond. The duty 
cycle was 1:2. The current was delivered by a vagi- 
nal plug electrode. Intensity of stimulation progres- 
sed gradually to the level of tolerable discomfort. 
Maximal electrical stimulation was applied for 30 
min three times a week for 8 weeks. Although per- 
centages of types of incontinence (stress, urge, com- 
bined) were given, specified outcome data for each 
of these subgroups were lacking. This means that this 


study has not contributed to the analysis of effects of 
electrical stimulation in women with either stress, 
urge or mixed incontinence. 


Comparison of ES protocols 


Few studies reported comparison of protocols, i.e, 
one approach to ES vs another, one in women with 
stress incontinence [172], two in women with detru- 
sor overactivity and sensory urge [176, 180]. 


a) Quality of Data 


Random allocation concealment was adequate in one 
trial [172]. In another trial the authors did not report 
if allocation was adequately concealed[176], and in a 
third one it was simply stated that allocation was at 
“random” [180]. Blinding of assessors and patients 
was clearly stated in one trial [180], and in the 
remainder this was not reported. In one study the size 
of the study population was based on a power calcu- 
lation [180]. In all three trials less than 25 women 
were allocated to each comparison group. Bower et 
al. [180] had no dropouts or losses to follow up. The 
proportion of dropouts was 12% in the study of 
Lobel et al. [176], and 15% in Knight’s study [172]. 
Two trials followed women up beyond the post treat- 
ment evaluation [172, 176]. The length of follow-up 
varied from six months [172] to one and six months 
after treatment [176]. 


b) Results 


Women with stress incontinence: Knight et al. 
[172] found a trend, across a range of outcomes 
including self-report of cure or improvement, pad 
test, and perineometry, for women who received cli- 
nic based maximal stimulation to benefit more than 
women in the low intensity stimulation group 
although most differences were not significant. Long 
term follow up (12 months) suggested that women in 
both groups continued to improve subjectively, and 
this was most noticeable in the group of women who 
had received the combination of PFMT and low 
intensity stimulation. The trialists speculated that the 
combination of PFMT and low intensity stimulation 
was counterproductive, as the low intensity stimula- 
tion resulted in conversion of fast to slow twitch 
fibers to the detriment of fast-twitch fibre activity 
required in response to rapid changes in intra-abdo- 
minal pressure. 


Women with detrusor overactivity and sensory 
urge: Bower et al [180] presented the findings for 
women with detrusor overactivity and sensory 
urgency separately. Both stimulation groups (10 Hz, 
sacral electrodes and 150 Hz, symphysis pubis elec- 
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trodes) showed significant improvements in the uro- 
dynamic measures of first desire to void and maxi- 
mum detrusor pressure although neither group sho- 
wed any significant change in maximum cystometric 
capacity. The same proportion (44%) of women in 
each stimulation group demonstrated a ‘stable’ blad- 
der post stimulation and only the 150 Hz group show 
a significant improvement in the threshold volume. 


Lobel et al [176] did not find any significant diffe- 
rences in any outcome measured (including leakage 
episodes and quality of life) between the groups. 
Although more than half the women in the study 
were improved symptomatically post treatment only 
25% were sufficiently satisfied with outcome that 
they did not wish for further treatment. 


c) Summary 


When reviewing trials comparing electrical stimula- 
tion protocols in particular, it appears that some elec- 
trical stimulation protocols may be more effective 
than others. Comparison between ES protocols 
requires further investigation. 


d) Recommendations 


There is a marked lack of consistency in the electri- 
cal stimulation protocols that implies a lack of 
understanding of the physiological principles of 
rehabilitating urinary incontinence through electrical 
stimulation used in clinical practice to treat women 
with stress, urge and mixed incontinence. This seems 
likely to continue until the infinite variation of sti- 
mulation parameters available to researchers and cli- 
nicians is narrowed by further investigation into the 
biological rationale underpinning electrical stimula- 
tion. Further high quality RCTs, in larger samples 
and with long term follow up, are urgently needed. 


2. IS ELECTRICAL STIMULATION BETTER THAN 
NO TREATMENT, PLACEBO OR CONTROL 
TREATMENTS FOR URINARY INCONTINENCE? 


e ES Versus No Treatment Or Control Treatment 
a) Quality of Data 


Effect on Incontinence symptoms (incontinence epi- 
sodes frequency, volume of urine loss, quality of life) 


In this section five papers were reviewed [98, 102, 
181, 187, 188]. The first three papers were full publi- 
cations, the last two were abstracts. These abstracts 
[187, 188] were other reports of the trial of Bergh- 
mans et al. [181]. Random allocation concealment 
was adequate in two of the trials [98, 181]. Masking 
of assessors was clearly stated in two of the trials 


[98, 181]. One trial stated that outcome assessors 
were not masked [102]. In two studies the size of the 
study population was based on a power calculation 
[98, 181]. In two trials the group sizes ranged from 
25 to 49 [98, 102], and the remaining trial allocated 
less than 25 women to each comparison group. The 
proportion of dropouts was less than 10% in one trial 
[102] [78] and in the remainder it varied around 12 
% [98, 187]. One trial followed women up beyond 
the post treatment evaluation for six months [102]. 


b) Results 


Women with stress incontinence: A single, small 
trial has compared ES with no treatment in women 
with stress incontinence [102]. Eight of the 25 
women receiving ES were ‘objectively’ cured or 
improved (negative pad test or more than 50% reduc- 
tion in pad test) at three months, versus none of the 
25 women in the no treatment group. One trial has 
compared ES with control intervention (women were 
offered use of the Continence Guard (Coloplast AS, 
used infrequently by 14 out of 30 controls) in women 
with stress incontinence [98]. Bø et al found that ES 
was better than control intervention for change in 
leakage episodes over three days, using Social Acti- 
vity Index and Leakage Index. However, only one of 
these measures (change in leakage episodes over 
three days) remained significant (p=0.047) with 
intention to treat analysis. PFM activity was signifi- 
cantly improved in the ES group after treatment, but 
the change in activity was not significant when com- 
pared with controls. Two of 30 controls were cured 
(< 2 g leakage) on pad test with standardized bladder 
volume on pad test) compared to 7/25 in the ES 
group. One of 30 women in the control group repor- 
ted the condition was “unproblematic” after treat- 
ment versus 3/25 in the ES group, but 28/30 and 
19/25 wanted further treatment respectively. 


Women with urgency/frequency, urge incontinen- 
ce, retention/voiding difficulty: 


In a four arm RCT in women with detrusor overacti- 
vity, Berghmans et al. investigated the effect of no 
treatment, lower urinary tract exercises alone (reclas- 
sified as PFMT for the purposes of this review), elec- 
trical stimulation alone, and electrical stimulation in 
combination with lower urinary tract exercises. As 
mentioned before, this RCT has been reported in one 
full manuscript [181] and two abstracts [187, 188]. 
The main outcome measures were change in the 
Detrusor Overactivity Index (DAI) [181], the Incon- 
tinence Impact Questionnaire [187] and the adapted 
Dutch Incontinence Quality of Life questionnaire 
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[DI-QOL] . Neither the no treatment or combination 
therapy groups showed any significant change pre to 
post treatment. There was a significant improvement 
in the electrical stimulation alone group and a positi- 
ve (but not significant) trend towards improvement 
in the PFMT alone group for the DAI [181]. Both the 
ES alone and the PFMT alone group turned out to 
have statistically significant lower self-professed 
impact of incontinence on daily life activities[187]. 
Using the DI-QOLES alone improved self-professed 
incontinence control in daily life activities. 


c) Summary 


Overall it appeared that electrical stimulation was 
better than no treatment. 


d) Recommendations 


There are only single trials of good quality investi- 
gating the effect of electrical stimulation versus no 
treatment (or control treatment) in women with 
urodynamic stress incontinence or women with 
detrusor overactivity. Consequently there is insuf- 
ficient evidence to judge whether electrical stimu- 
lation is better than no treatment for women with 
urodynamic stress incontinence or detrusor overac- 
tivity. 


° ES versus placebo ES 


a) Quality of Data 


In four of the 13 trials the placebo stimulation 
devices provided a limited output that the trialists 
considered would have no treatment effect [150, 170, 
178, 179]. In eight trials the placebo device appeared 
as though it was working but in fact there was no 
electrical output [143, 169, 175, 177, 180, 182, 185, 
189]. In the last remaining trial placebo stimulation 
was not described at all [186]. Seven of the 13 trials 
specifically reported that some attempt was made to 
remove the participants’ expectations of the physical 
sensations that might accompany stimulation in an 
effort to mask participants to their allocation to acti- 
ve or placebo stimulation [143, 175, 177, 179, 180, 
182, 189]. In one trial the stimulation was delivered 
under general anaesthesia [169]. 


Of the 13 trials contributing to this section random 
allocation concealment was either unclear if alloca- 
tion was adequately concealed or the authors simply 
stated that allocation was “random”. Blinding of 
assessors was clearly stated in nine trials[169, 177- 
180, 182, 186, 189]. One trial stated that outcome 
assessors were not blinded [143] and in the remain- 
der this was not reported. 


In four studies the size of the study population was 
based on a power calculation [170, 177, 179, 180]. 
Two trials randomised more than 50 women to each 
comparison group [169, 175]. In three trials the 
group sizes ranged from 25 to 49 [177, 179, 182], 
and the remaining 8 trials allocated less than 25 
women to each comparison group. 


Three trials had no dropouts or losses to follow up 
[143, 150, 180]. The proportion of dropouts was less 
than 10% in two trials [178, 189] and in the remain- 
der it varied from 11% [170] to 12% [169, 182] to 
21% [185]. 


Six trials followed women up beyond the post treat- 
ment evaluation [143, 150, 169, 178, 182, 189]. The 
length of follow-up varied from 6 weeks [169] to six 
months [150, 178]. Yamanishi et al [182, 189] only 
followed up those participants who had improved 
with treatment, monthly for several months. 


Readers should note that the trial by Yamanishi et al 
[189] included men and women with urinary incon- 
tinence. It is possible that the effects of stimulation 
might be different between sexes (due to difference 
in electrode placement for example) so this study has 
not contributed to the analysis where they do not dif- 
ferentiate the effects of treatment in women versus 
men. 


b) Results 


Women with stress incontinence: Five trials com- 
pared ES with placebo ES in women with urodyna- 
mic stress incontinence [107, 143, 170, 177, 179]. 
One trial compared ES with placebo ES in men and 
women with urodynamic stress incontinence[189]. 
One further trial compared[178] compared 
ES/PFMT versus placebo ES/PFMT in women with 
urodynamic stress incontinence and for the purposes 
of analysis this trial was considered to be a compari- 
son of ES with placebo ES. Hofbauer et al [107] pro- 
vided minimal detail of participants, methods and 
stimulation parameters. Laycock and Jerwood 
[143]used clinic based, short-term (10 treatments) 
maximal stimulation with an Interferential current 
applied with external surface electrodes. The treat- 
ment regimen of Jeyaseelan [170] consisted of a new 
stimulation pattern, i.e., background low frequency 
(to target the slow twitch fibres) and intermediate 
frequency with an initial doublet (to target the fast 
twitch fibres) applied with a vaginal probe. Four 
trials were based on daily home stimulation for 
four[189], six [178], eight [170] or 12 weeks [177, 
179] 


The two most comparable trials in terms of stimula- 
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tion parameters reported contrasting findings. Sand 
et al [179] found that the ES group has significantly 
greater changes in the number of leakage episodes in 
24 hours, number of pads used, amount of leakage on 
pad test, and PFM activity (perineometry) than the 
placebo stimulation group. In addition the ES group 
had significantly improved subjective measures (e.g. 
visual analogue measure of severity) than the place- 
bo group. Neither group demonstrated significant 
change in the quality of life measure (SF 36). In 
contrast Luber and Wolde-Tsadik [177], did not find 
any Statistically significant differences between ES 
and placebo ES groups for rates of self reported cure 
or improvement, objective cure (negative stress test 
during urodynamics), number of incontinence epi- 
sodes in 24 hours, or valsalva leak point pressure. 


The other trials generally favoured ES over placebo 
ES. Yamanishi et al [189] reported significant impro- 
vement in a range of outcomes in the ES group but 
not the placebo ES group (i.e. number of leakage epi- 
sodes, number of pad changes, disturbance in activi- 
ties of daily living, self report of improvement, pad 
test). Laycock and Jerwood [143] generally found 
significantly greater improvements in the ES group 
(pad test, PFM activity, self reported severity) 
although the decrease in incontinence episodes was 
not significantly different between the groups post 
treatment. Blowman et al [178] found a significant 
decrease in the number of leakage episodes in the ES 
group only. Hofbauer et al [107] reported that 3/11 
women in the ES group were cured/improved (not 
defined) versus 0/11 in the placebo ES group. 


Jeyaseelan et al [170] did not find statistically signi- 
ficant differences between the two study groups 
when strength was measured using perineometry, but 
in contrast when strength was assessed using digital 
assessment a statistical significant difference was 
found. When endurance was assessed an improve- 
ment in favour of the ES group was found over time 
in the ES group, but not in the sham ES group. The 
authors suggested that between-group differences 
may be not significant as a result of the high degree 
of variance combined with a small sample size. No 
changes were reported using a pad test or diaries, but 
a significant change in favor of the ES group using 
the UDI-score. 


One further trial [175] that compared ES with place- 
bo ES in a group of women with urodynamic stress 
incontinence, detrusor overactivity or both, conduc- 
ted a subgroup analysis on the basis of diagnosis and 
did not find any changes in urodynamic measures for 
women with USI in either ES or placebo ES groups. 


Women with urgency, detrusor overactivity, urge 
incontinence: Three trials were identified. Due to 
the considerable difference in stimulation parameters 
and sample populations it does not seem appropriate 
to try and combine the findings of these trials in any 
way. 


Abel et al [185] randomized 28 postmenopausal 
detrusor overactivity incontinent women to either 
active stimulation (maximal anal or vaginal stimula- 
tion for 20 minutes once a week for 12 weeks) or pla- 
cebo stimulation (no current). The results showed a 
significant improvement in subjective parameters 
(VAS) but not in objective measurements (24 hour 
pad test and incontinence episodes per day). 


Bower et al [180] used a single stimulation episode 
given after the voiding phase of cystometry and 
before bladder filling was repeated. The results were 
reported separately for women with detrusor overac- 
tivity and those with urgency. For women with detru- 
sor overactivity both stimulation groups (10 Hz, 
sacral electrodes and 150 Hz, symphysis pubis elec- 
trodes) showed significant improvements in urody- 
namic measures when compared with the placebo 
stimulation group (i.e. reduction in maximum detru- 
sor pressure, increase in first desire to void, propor- 
tion of women with a stable bladder). However there 
were no significant differences between stimulation 
and placebo groups for change in maximum cysto- 
metric capacity or detrusor pressure at first desire to 
void. Fewer measures were reported for women with 
urgency. The only significant findings were a signifi- 
cant increase in first desire to void in the 150 Hz 
group, and a significant increase in the maximum 
cystometric capacity in the placebo ES group. 


Yamanishi et al [182] investigated maximum intensi- 
ty stimulation delivered daily for four weeks in men 
and women with detrusor overactivity. There was 
significantly more improvement in a number of out- 
comes in the ES group compared with the placebo 
ES group post treatment (i.e. nocturia, number of 
leakage episodes, number of pad changes, quality of 
life score, urodynamic evidence of improvement in 
detrusor overactivity, self report of cure or improve- 
ment). For a single outcome, self report of 
cure/improvement, subgroup analysis on the basis of 
sex was reported. Women in the active ES group 
were much more likely to report cure/improvement 
than women in the placebo ES group. 


One further trial by Brubaker that compared ES with 
placebo ES in a group of women with urodynamic 
stress incontinence, detrusor overactivity or both, 
conducted a subgroup analysis on the basis of dia- 
gnosis and found that women with pretreatment 
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detrusor overactivity who received active stimula- 
tion were significantly less likely to have urodyna- 
mic evidence of detrusor overactivity post treatment. 


Women with mixed incontinence: In this section 
only one abstract was available. Amaro et al[186] 
reported that there was significant improvement in 
force and perception of the pelvic floor muscles, 
lower number of micturitions, decreased pad test 
values and degree of patient’s satisfaction in both 
groups pre- and post treatment, but no between- 
group differences. Due to the small sample popula- 
tion in this study it does not seem appropriate yet to 
try to make any conclusion about the efficacy of ES 
in women with mixed incontinence. 


Women with stress, urge or mixed incontinence: 
ES and placebo stimulation were compared in two 
trials that included women with symptoms [169] or 
urodynamic [175] diagnoses of stress, urge or mixed 
incontinence. Neither trial found any significant dif- 
ferences between the stimulation and placebo stimu- 
lation groups post treatment for a range of outcomes 
including frequency, number of leakage episodes, 
self report of cure or improvement and quality of life. 
Brubaker et al [175] did include a subgroup analysis 
by diagnosis and these findings have been reported 
previously. 


c) Summary 


Due to the variation in stimulation protocols it is dif- 
ficult to interpret the findings of trials comparing 
electrical stimulation with placebo stimulation. For 
women with urodynamic stress incontinence the fin- 
dings of two good quality trials using similar stimu- 
lation protocols are contradictory. For women with 
detrusor overactivity there is a trend in favour of 
active stimulation over placebo stimulation. For 
women with mixed incontinence so far no conclu- 
sions can be made. 

d) Recommendations 

With only few trials reporting outcomes of interest 
and the variation in stimulation protocols, more 
research of high quality, using adequate sample sizes 
and protocols, is needed to be sure about the effect of 
ES versus placebo ES. 


3. IS ELECTRICAL STIMULATION BETTER THAN 
OTHER TREATMENTS? 

a) Quality of data 

In this sections four trials are reviewed. 


The two trials by Yamanishi et al [183] and Soomro 
et al. [184] included men and women with urinary 
incontinence. It is possible that the effects of stimu- 
lation might be different between sexes (due to dif- 


ference in electrode placement for example) so these 
studies have not contributed to the analysis where 
they do not differentiate the effects of treatment in 
women versus men. In the single, small trial of the 
section on ES versus magnetic stimulation[183] ran- 
dom allocation concealment was adequate. In the 
remainder it was either unclear if allocation was ade- 
quately concealed or the authors simply stated that 
allocation was at “random”. 


Blinding of assessors was reported in none of the stu- 
dies except in one that stated that outcome assessors 
were not masked[102]. In none of the trials was a 
power calculation performed. In one study group 
sizes were between 25 to 49 [102]and three 
trials[183, 184] allocated less than 25 women to each 
comparison group. 


Two trials did not report whether or not they had any 
dropouts or losses to follow up [183, 184]. The pro- 
portion of dropouts was less than 10% in the remai- 
ning two trials [102, 150].One trial followed women 
up beyond the post treatment evaluation for six 
months [102]. There was no post treatment follow- 
up in the other studies. 


b) Results 


ES versus magnetic stimulation: Yamanishi com- 
pared electrical stimulation using a vaginal electro- 
de, with magnetic stimulation. The magnetic stimu- 
lator unit was set on an armchair type seat and had a 
concave-shaped coil. Stimulation was applied conti- 
nuously at 10 Hz in both groups. The bladder capa- 
city at the first desire to void and the maximum cys- 
tometric capacity increased significantly during sti- 
mulation compared with prestimulation levels in 
both groups. However, the (mean +/- sd) amount the 
maximum cystometric capacity increased was signi- 
ficantly greater in the magnetic stimulation group 
(than that in the ES group (114.2 +/- 124.1 ml vs 32.3 
+/- 56.6 ml). The authors concluded that, although 
both treatments were effective, the inhibition of 
detrusor overactivity appeared to be greater in the 
magnetic stimulation group than in the ES group. 
Because of the small numbers in this trial and the 
fact that both women and men were included and no 
subgroup results were reported this conclusion 
seems to be premature. 


With only one single small trial comparing elec- 
trical stimulation with magnetic stimulation 
there is insufficient evidence to determine if 
electrical stimulation is better than magnetic sti- 
mulation in women with detrusor overactivity. 
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ES versus PFMT: (Readers are referred to the sec- 
tion on PFMT. p29 of this chapter) including [149] 
Spruijt 2003. 


KS versus vaginal cones: (Readers are referred to 
the section on Weighted Vaginal Cones page 39 of 
this chapter). 


ES versus medication: Women with stress incon- 
tinence: A single trial [78] compared electrical sti- 
mulation (Interferential) with vaginal oestrogens 
(Premarin). Eight of 25 women in the stimulation 
group reported they were cured or improved versus 
3/24 in the oestrogen therapy group. There was a 
significant reduction in leakage on pad test in the sti- 
mulation group but not the oestrogen group. In 
contrast the maximum urethral closure pressure was 
significantly increased in the oestrogen group but not 
the stimulation group. Long-term follow-up (nine 
months) found that subjectively one of the eight 
women in the stimulation group who had reported 
cure/improvement post treatment had recurrent 
symptoms, as did all three women in the oestrogen 
group once oestrogen therapy ceased. 


Women with detrusor overactivity: The trial of 
Smith[150] compared electrical stimulation and 
medication (propantheline bromide) in women with 
detrusor overactivity with or without urodynamic 
stress incontinence. He did not find any statistically 
significant differences in outcome (self reported 
improvement and urodynamic parameters) between 
the two groups. 


Another trial of Soomro et al.[184] with a crossover 
design compared transcutaneous electrical nerve sti- 
mulation (TENS) with oxybutynin in both men and 
women with detrusor overactivity. Functional capa- 
city had increased and number of daily voids had 
decreased significantly compared with before treat- 
ment in both arms. The volume to first desire to void 
and first unstable contractions had increased signifi- 
cantly with oxybutynin but not with TENS. Total 
bladder capacity did not change significantly with 
either treatment but patients noticed side effects 
more commonly with oxybutynin. 


There was no separate presentation of results accor- 
ding to gender, which made it very difficult to draw 
any conclusions from this study about the effect of 
TENS in women with detrusor overactivity. 


With only few small trials comparing electrical sti- 
mulation with medication there is insufficient evi- 
dence to determine if electrical stimulation is better 
than vaginal oestrogens in women with urodynamic 
stress incontinence, or electrical stimulation is better 


than anticholinergic or antimuscarinic therapy in 
women with detrusor overactivity. 


c) Summary 


Because of low number of trials, there is insufficient 
evidence to determine if electrical stimulation is bet- 
ter than magnetic stimulation in women with detru- 
sor overactivity. 


There is also insufficient evidence to determine if ES 
is better than medication for women with urodyna- 
mic stress incontinence or detrusor overactivity. 


d) Recommendations 


Further high quality RCTs, in larger samples and 
with long term follow up, are urgently required to 
investigate the added value of the use of ES compa- 
red to other treatments, in women with urinary 
incontinence. 


4. DOES THE ADDITION OF OTHER TREATMENTS 
ADD A BENEFIT TO ELECTRICAL STIMULA- 
TION OR DOES THE ADDITION OF ELECTRI- 
CAL STIMULATION TO OTHER TREATMENTS 
ADD ANY BENEFIT? 


ES with biofeedback assisted PFMT versus bio- 
feedback assisted PFMT alone versus self-admi- 
nistered PFMT (control group) 

a) Quality of Data 

In this section only one study was found, investiga- 
ting ES with biofeedback assisted PFMT versus bio- 
feedback assisted PFMT alone versus a control 
group (self administrated PFMT)[106]. As both 
intervention arms in this trial received the same 
PFMT the trial is essentially investigating the added 
benefit of ES. Random allocation concealment was 
adequate, masking of assessors was not reported. 
Goode et al. used a power calculation and randomi- 
zed more that 50 patients to each comparison 
group[106]. The dropout rate was 22.5%. There was 
no post treatment follow-up. 


b) Results 


Intention-to-treat analysis showed that incontinence 
was reduced by a mean of 68.6% with biofeedback 
assisted PFMT, 71.9% with ES with biofeedback 
assisted PFMT, and 52.5% with thecontrol condition. 
In comparison with the control group both interven- 
tions were significantly more effective, but they 
were not significantly different from each other 
(p=.60). The ES with biodfeedback assisted PFMT 
had significantly better patient self-perception of 
outcome (p<0.001) and satisfaction with progress 
(p=.02). 
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c) Summary 


For comparisons of electrical stimulation with bio- 
feedback assisted PFMT versus biofeedback assisted 
PFMT alone versus a control condition reporting was 
limited to one single trial. Goode et al.[106] conclu- 
ded that treatment with additional ES did not increa- 
se effectiveness of a comprehensive PFMT program 
for women with stress incontinence. 


d) Recommendations 


At present it seems that there is no extra benefit in 
adding electrical stimulation to biofeedback assisted 
PFMT but this hypothesis needs to be investigated in 
further high quality trials. 


ES with PFMT versus PFMT alone 
a) Quality of data 


Of the five trials contributing to this section random 
allocation concealment was adequate in two [172, 
181], and in the remainder it was either unclear if 
allocation was adequately concealed or the authors 
simply stated that allocation was at “random”. Mas- 
king of assessors was clearly stated in one of the five 
trials [181]. In the remaining four trials blinding of 
participants or assessors was not reported. Bergh- 
mans et al. used a power calculation, the other stu- 
dies had no report on this. In one trial the group sizes 
ranged from 25 to 49 [142]and the remaining four 
trials allocated less than 25 women to each compari- 
son group. 


Two trials had no dropouts or losses to follow up 
[107, 174]. Two trials followed women up beyond 
the post treatment evaluation [107, 172]. The length 
of follow-up was six months in both studies. 


b) Results 


Women with stress incontinence: Four trials com- 
pared ES in combination with PFMT versus PFMT 
alone in women with stress incontinence [107, 142, 
172, 174]. As both arms in these trials received the 
same PFMT the trials are essentially investigating 
the effect of ES. Tapp’s two small trials, using fara- 
dic stimulation, were reported only as abstracts and 
another small trial gave minimal detail of partici- 
pants, methods and stimulation parameters [107]. In 
a three arm RCT Knight et al [172] compared PFMT 
versus PFMT with home based low intensity ES ver- 
sus PFMT with clinic based maximal intensity sti- 
mulation. Ten of 21 women in the PFMT group, 9/25 
women in the low intensity stimulation group, and 
16/24 in the maximum intensity stimulation group 
reported cure or great improvement. All three groups 


had significant improvements in pad test after treat- 
ment, with no significant differences in the percenta- 
ge reduction between the groups. Similarly all three 
groups had improvements in vaginal squeeze pressu- 
re, but there were no significant differences in impro- 
vement. 


Overall Knight et al did not find any clear benefits of 
ES in addition to PFMT. This finding is similar to 
that of the three small poorly reported trials [107, 
142, 174] which found no significant differences bet- 
ween the groups receiving combined ES/PFMT and 
PFMT alone. 


Women with detrusor overactivity: In a four arm 
RCT in women with detrusor overactivity Bergh- 
mans et al [181] investigated the effect of no treat- 
ment, PFMT exercises alone (reclassified as PFMT 
for the purposes of this review), electrical stimula- 
tion alone, and electrical stimulation in combination 
with PFMT. The main outcome measure was change 
in the Detrusor Overactivity Index (DAI) . The com- 
bination therapy group did not demonstrate any 
significant changes pre to post treatment. There was 
a positive (but not significant) trend towards impro- 
vement in the PFMT group for the DAI. These fin- 
dings do not suggest added benefit from stimulation. 
It is important to note that Berghmans et al [181] 
theorise that the combination of stimulation/PFMT 
used in their trial may be counterproductive because 
the former is targeted at the supraspinal reflexes 
while the latter may work on central inhibition. 


c) Summary 


For comparisons of electrical stimulation with 
PFMT versus PFMT alone the reporting was very 
poor in three of the four trials in women with stress 
incontinence, and only a single trial was found for 
women with detrusor overactivity. At present it 
seems that there is no extra benefit in adding electri- 
cal stimulation to PFMT. 


d) Recommendations 


Although it seems that at present there is no extra 
benefit in adding electrical stimulation to PFMT, 
also this hypothesis needs to be investigated in fur- 
ther high quality trials. 


HI. OTHER LUTS 


No studies were identified that analysed the effect of 
ES on lower urinary tract symptoms alone, i.e, fre- 
quency of voiding, urgency and/or nocturia. 
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Although in the study of Berghmans et al. baseline 
values of frequency of voiding were provided they 
did not analyse the pre- and post treatment data of 
this symptom separately, because the variable voi- 
ding behaviour’ (mean number of voids/hr) was 
included in the combined parameter DAI [181]. 


IV. FACTORS AFFECTING 
OUTCOME 


1. AGE 


Urinary incontinence is a social and disabling pro- 
blem affecting large numbers of elderly people, 
mostly women. Urinary incontinence is treated with 
a variety of surgical and non-surgical treatments. 
Electrical stimulation is one of the non-surgical treat- 
ment modalities that are applied in the elderly [149]. 
Unlike biofeedback-assisted PFMT, which requires 
active participation of the patients to be successful, 
electrical stimulation is a passive exercise of the pel- 
vic floor musculature. It is used in patients with 
stress incontinence aiming to improve the urethral 
closing pressure during the increase of intraabdomi- 
nal pressure [190] and in case of detrusor overactivi- 
ty to inhibit involuntary bladder contractions [181]. 
ES does not have any serious side-effects (apart from 
interfering with pacemaker activity) but can give an 
unpleasant vaginal, anal and perineal sensation 
[149]. This kind of discomfort together with patient’s 
doubt about effect of therapy in general can easily 
lead to a lesser degree of cooperativeness, informed 
consent and motivation, especially in the elderly. 


a) Quality of the included studies: 


There is one prospective, uncontrolled study inclu- 
ding frail elderly incontinent women i.e., cognitively 
impaired long term care women residents with urina- 
ry incontinence[191]. This study will be discussed in 
the section dealing with frail elderly people with uri- 
nary incontinence. Readers are referred to Chapter 
18, volume 2. 


All other published studies of electrical stimulation 
have included only independent, community dwel- 
ling elderly. 


In a randomized clinical trial [149] compared in a 
eight-week study program the effectiveness of vagi- 
nal electrical stimulation of the pelvic floor in elder- 
ly women (> 65 years) with symptoms of stress, 
urge, or mixed incontinence with a daily pelvic floor 
muscle training (PFMT). 


Objective outcome parameters were urinary leakage 
(during a standardized pad test), pelvic floor muscle 
strength (measured by a perineometer) and detrusor 
instability (on ambulant urodynamic registration). 
Subjective parameters were women’s subjective 
assessment of change in urinary symptoms based on 
the PRAFAB score. The PRAFAB-score which com- 
bines the most important objective and subjective 
elements of the degree of urinary incontinence, i.e., 
protection (use of pads), amount of urineloss, fre- 
quency of the complaint, adjustment in behavior due 
to the complaint and body image as result of the 
urine loss are the five elements of the PRAFAB- 
score[192]. Pelvic floor ES was accomplished by 
means of a home device and a vaginal probe. The sti- 
mulator generated biphasic current pulse with a dura- 
tion of 1 ms and a frequency of 50 Hz in case of (pre- 
dominant) stress urinary incontinence or 20 Hz in the 
case of (predominant) urge urinary incontinence. The 
other parameters were 2 seconds contraction time, 
and a duty cycle of 1:2 with stimulation gradually 
increased to the level of tolerable discomfort. Maxi- 
mal ES was applied for 30 min three times a week 
for 8 weeks. 


One study of patients with overactive bladder symp- 
toms reported subanalyses of those older and youn- 
ger than 60 [119]. In a double-blind randomized trial, 
Yamanishi et al studied electrical stimulation compa- 
red to a sham device in 68 patients with urge UI due 
to detrusor overactivity [189]. Patient recruitment 
was not well explained. Three women (of 39) had 
mild stress incontinence. Outcomes included fre- 
quency, incontinence episodes and pad changes as 
assessed by voiding records; subjective urgency; and 
urodynamic parameters. ES was delivered by surfa- 
ce, anal, or vaginal electrodes 15 minutes twice daily 
for 4 weeks, using 10 Hz and a maximum output cur- 
rent of 60 milliamps. 


Other identified studies with a mean age above 60 
years were not randomized clinical trials [193-195] 
or failed to report whether age influenced out- 
comes[189]. 


b) Results 


Spruijt et al [149] did not find any significant diffe- 
rence in either objective leakage outcome variables 
(vaginal electrical stimulation 29.2% versus 36.4% 
PFMT) nor subjective improvement in leakage 
(vaginal electrical stimulation 29.2% versus 27.3% 
PFMT). However, in this study the sample size was 
small (n=37). Power analysis showed that at least 75 
patients were necessary to detect statistical differen- 
ce between the study groups. So, this study obvious- 
ly lacks power and the author’s conclusions about 
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negative outcome of ES are debatable. 


In the study of Yamanishi et al mean age was 70 
years +/- 11. Improvement was compared in those 
older and younger than age 60. This study found 
equivalent improvement in older and younger sub- 
jects. Also, an uncontrolled study seemed to support 
this result[196]. Furthermore, a prospective cohort 
study was conducted on 3198 women treated with 
home-managed electrical stimulation in Norway 
during 1992-1994. Analyses showed that according 
to patients’ answers there were no differences bet- 
ween age groups as to improvement after treatment, 
but according to physicians there were better success 
rates for younger patients [197]. 


c) Summary 


Older persons may respond to electrical stimulation 
of the pelvic floor as well as younger (Level of Evi- 
dence 4). However, the extent of the effect of ES in 
the elderly persons in comparison with other treat- 
ment modalities has yet to be established. Its non- 
invasive character and its very limited side effects 
may make ES an attractive option in the treatment of 
elderly people, but prognostic or predictive factors 
for success or failure and adequate patient selection 
who will benefit and who will not are still lacking. 
d) Recommendations 

° Cognitively intact older persons respond well to 
electrical stimulation of the pelvic floor (Grade of 
Recommendation C). 


Electrical stimulation of the pelvic floor may have 
equal benefit in older and younger persons. 


However, the evidence for this may reflect publi- 
cation bias, because most studies do not report the 
effect of age (Grade of Recommendation C) 


All aspects of electrical stimulation of the pelvic 
floor in the elderly need further study using ade- 
quate methodology and sample sizes. 


2. OTHER 


Several factors affecting outcome of treatment have 
been described: 


a) Diagnosis and underlying cause of urinary incon- 
tinence, 


b) Patient selection, 


c) ES delivery systems, study design, protocol and 
procedures, 


d) Outcome parameters, 


e) Patient compliance and cooperation and 


f) Side effects 


a) Diagnosis 


The question is for whom ES should be chosen? In 
patients with SUI, if the patient cannot contract the 
pelvic floor muscles, ES maybe can provide further 
help. However, most studies focusing on the efficacy 
of ES do not address the question in this way[198]. 
In patients with detrusor overactivity ES is focused 
on inhibition of involuntary detrusor contractions 
and seemed to be an effective therapy[181]. 


Patients with detrusor overactivity or symptoms of 
urgency, frequency and or urge incontinence may 
respond differently to ES than patients with SUI. For 
SUI the underlying cause or type (weak pelvic floor 
muscles, hypermobility of the urethra, intrinsic 
sphincter deficiency) may have a different influence 
on the outcome of treatment[199], although it is 
unclear how ES works in these different types of 
SUI. 


b) Patient selection 


ES is reported to be unsuccessful in patients with 
major descent of the vagina and prolapse of the ute- 
rus[177]. Also patients with denervated pelvic floor 
muscles might not respond to ES[200]. It is unfortu- 
nate that little objective testing is available to assess 
for the application of ES necessary integrity of the 
sacral arc to provide detrusor inhibition. This means 
that in patients with less or no integrity of the rele- 
vant nerve pathways ES provides no or little change 
of cure/improvement [201]. It has been reported that 
ES will fail also in patients without response of ES 
on urethral pressure profile (UPP) [202]. Age, pre- 
sence of estrogen, lack of urethral hypermobility are 
reported to be relevant to therapeutic outcome[202]. 


c) ES delivery systems, study design, protocol and 
procedures 


The optimal non-implanted ES delivery system, kee- 
ping in mind presumed electrical parameters, and 
patients’ preferences, has not yet been established 
[201]. In electrical stimulation studies many combi- 
nations of current types, amplitudes, types of wave- 
forms, frequencies, intensities, electrode placements 
etc. are reported [88]. The lack of a clear biological 
rationale seems to hamper reasoned choices of elec- 
trical stimulation parameters and even for the same 
health problem a wide variety of stimulation devices 
and protocols have been used. 
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d) Outcome parameters 


There are patients with frequency volume charts and 
urodynamic evidence of ‘cure’ who request additio- 
nal treatment while others with unchanged findings 
are greatly satisfied with their ES treatment. This 
contradiction may result from measurement of the 
wrong variable [201]. 


There is a heterogeneity in outcome measures in this 
area like different frequency volume charts or mictu- 
rition diaries, self report of cure/improvement, mea- 
surement of leakage (pad test, frequency volume 
charts), questionnaires of quality of life and urody- 
namic variables. Depending on the outcome parame- 
ters in a particular study, objective and subjective 
results of ES therapy can be different. 


c) Patient compliance and cooperation 


As with all conservative therapy modalities one of 
the key factors to success or failure of ES is adhe- 
rence to and compliance with the chosen protocol. 
Full cooperation of the patient is necessary. 


d) Side effect 


Side effects can have impact on the outcome of ES. 

In a large Norwegian study Indrekvam and Hunskaar 
[197] studied the side effects of ES. They reported 
that pain (20%), soreness/local irritation (26%) and 
psychological distress (7%) were the most occurring 
side effects. Users of maximal stimulators experien- 
ced more pain than users of long-term stimulators 
(25% versus 15 %). A range of various, not serious, 
degrees of side effects was reported. 


Summary: Further research is needed to investigate 
to what extent all the factors mentioned above affect 
the outcome of ES plus query incorporate the rest of 
the comments in the first paragraph. Under b) other - 
Unfortunately, it is very difficult to interpret this kind 
of research and —consequently- these results, becau- 
se of a lack of description and report if, how, and to 
what extent these factors really affect outcome of 
treatment. 


Recommendations: Research should first focus on 
identification and proper description of factors affec- 
ting outcome of ES. After this, the focus should be 
on how and to what extent these factors affect outco- 
me of ES-treatment and whether or not these factors 
can be influenced by ES. 


B5. PHYSICAL THERAPIES — 


MAGNETIC STIMULATION 


Magnetic stimulation has been developed for stimu- 
lating both central and peripheral nervous systems 
noninvasively [203]. Magnetic stimulation has been 
applied to pelvic floor therapy and the treatment of 
urinary incontinence for the first time in 1999 by 
Galloway et al [204]. Contrary to electrical stimula- 
tion, extracorporeal magnetic innervation (ExMI) 
aims to stimulate the pelvic floor muscles and sacral 
roots without insertion of an anal or vaginal probe 
[205, 206]. For treatment, the patient is positioned in 
a chair. Within the chair’s seat is a magnetic field 
generator (therapy head) that is powered and control- 
led by an external power unit (fig. 6 a-b). Conven- 
tional stimulators deliver, at frequencies of 10 to 50 
Hz, repetitive pulses of current between less than 
100 Fs [205] and 275 Fs [204] in duration. Size and 
strength of the magnetic field is determined by adjus- 
ting this amplitude by the therapist [204]. A concen- 
trated steep gradient magnetic field is directed verti- 
cally through the seat of the chair. When seated, the 
patient’s perineum is centred in the middle of the 
seat, which places the pelvic floor muscles and 
sphincters directly on the primary axis of the pulsing 
magnetic field. Because of this all tissues of the per- 
ineum can be penetrated by the magnetic field 
(fig.2). Galloway indicated that no electricity, but 
only magnetic flux enters the patient’s body from the 
device. Goldberg indicated that, in contrast to elec- 
trical current, the conduction of magnetic energy is 
unaffected by tissue impedance, creating a major 
advantage in its clinical application compared to 
electrical stimulation. In that way structures, such as 
sacral roots or pudendal nerves, can therefore be 
magnetically stimulated without patient’s discomfort 
or inconvenience of probe insertion for electrical sti- 
mulation. 


Therefore advantages of ExMI are that it is performed 
through full clothing, entailing no probes, skin prepa- 
ration, or physical or electrical contact with the skin 
surface. On the other hand, the need for repeated offi- 
ce-based treatment sessions represents an inherent 
disadvantage. In contrast to electrical stimulation 
units, this kind of technology lacks portability, and, 
because both the depth and width of magnetic field 
penetration is proportional to coil diameter, the pre- 
sent technology according to Goldberg is best suited 
for stimulation of a field, rather than a narrowly focu- 
sed target as the sacral roots or the pudendal nerve. 
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Figure 6 a-b. Magnetic chair showing magnetic field gene- 
rator and external power unit (courtesy of Prof Kate Moore 
and Dr Alastair Morris, Sydney) 


Only recently, a small electromagnetic device (Pul- 
segen) was developed for homebound use and tested 
in women with urinary incontinence to determine its 
efficacy and safety [207]. 


Magnetic stimulation of the sacral nerve roots and 
pelvic floor is suggested to be effective for both urge 
and stress urinary incontinence [205] although the 
mechanism of action on the continence mechanism is 
not fully understood. Some authors suggested that in 
stress urinary incontinence it stimulates pelvic floor 
musculature causing external sphincter contraction 
[208], acting as a passive Kegel exercise [209]. In 
urge urinary incontinence magnetic stimulation 
might suppress detrusor overactivity through at least 
two autonomic effects: activation of pudendal nerve 
afferents blocking parasympathetic detrusor motor 
fibres at the spinal reflex arc, activation of inhibitory 


hypogatric sympathetic neurons, or a combination of 
both mechanisms [210]. Stimulation of sympathetic 
fibres maintaining smooth muscle tone within the 
intrinsic urethral sphincter and modulation of puden- 
dal nerve afferent branches stimulating an inhibitory 
spinal reflex at the S3 nerve root, are also suggested 
to play a role in this mechanism of action [210]. 


This section will examine the evidence for the use of 
magnetic stimulation for the prevention and treat- 
ment of urinary incontinence in adult women. Ques- 
tions addressed are: 


Can magnetic stimulation prevent urinary inconti- 
nence? 


Is magnetic stimulation better than no treatment, 
placebo or control treatments for urinary inconti- 
nence? 


Is one type of magnetic stimulation better than 
another? 


Is magnetic stimulation better than other treat- 
ments? 


What factors might affect the outcome of magne- 
tic stimulation? 


A literature search for reports of relevant systematic 
reviews and reports of randomised controlled trials 
(RCTs) and quasi-randomised (qRCTs), e.g. alterna- 
te assignment (see appendix x) was performed. Only 
Level 1 evidence is considered in this section. 
Recommendations are based on the findings of exis- 
ting systematic reviews, or systematic review of 
RCTs undertaken by the author of this section (BB). 


Pre-specified outcomes of interest were urinary 
continence (for prevention studies), self reported 
cure and cure/improvement in incontinence symp- 
toms (treatment studies), leakage episodes (treatment 
studies), and quality of life (prevention and treatment 
studies). For a more detailed explanation regarding 
choice of outcome measures, readers are referred to 
the section on PFMT. 


L PREVENTION 


In this subsection the question ‘Is magnetic stimula- 
tion effective for the primary/secondary prevention 
of urinary incontinence in adult women?’ is addres- 
sed. The literature search revealed no systematic 
reviews or qRCTs addressing prevention of urinary 
incontinence. 
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No trials investigating the primary/secondary 
prevention effects of magnetic stimulation for 
adult women with urinary incontinence were 
found. 


Il. TREATMENT 


The aim of this subsection is to address the following 
questions: 


Is magnetic stimulation better than no treatment, 
placebo or control treatment for urinary inconti- 
nence? 


Is one type of magnetic stimulation better than 
another? 


Is magnetic stimulation better than other treat- 
ments? 


What factors might affect the outcome of magne- 
tic stimulation? 


The literature search revealed two reviews, one in 
the English and one in the German language, that 
only addressed the indications for and the use of 
magnetic stimulation and provided an historical 
overview of the therapeutic application possibilities 
of this treatment modality for urinary incontinence 
[163]. These reviews were used to provide some 
background information of magnetic stimulation, as 
described in the first paragraphs of this section. Fur- 
thermore, in this section seven papers were reviewed 
[183, 207, 211-214]. The first four papers were full 
publications, the last three were abstracts. Two of 
these abstracts [212, 214] were earlier reports of 
trials later published as full manuscripts [207, 211]. 


Readers should note that the trial by Yamanishi et al 
included men and women with urinary incontinence. 
It is possible that the effects of magnetic stimulation 
might be different between sexes (due to differences 
in the underlying causes of detrusor overactivity) so 
this study has not contributed to the analysis where 
they do not differentiate the effects of treatment in 
women versus men. 


1. MAGNETIC STIMULATION VERSUS NO 
TREATMENT, PLACEBO OR CONTROL TREAT- 
MENTS 


The trials: Four RCTs comparing magnetic stimula- 
tion with placebo treatments for women with urinary 


incontinence were found [207, 211, 213, 215]. The 
trial by But [207] compared magnetic stimulation 
using a home device (Pulsegen) with sham magnetic 
stimulation using the same —but now inactive- devi- 
ce in women with urinary incontinence, i.e., a mixtu- 
re of women with stress, urge and mixed incontinen- 
ce. Fusjihiro and colleagues recruited in one RCT 
women with stress urinary incontinence and in ano- 
ther women with urinary frequency and urge incon- 
tinence, and compared magnetic stimulation with 
sham stimulation [211]. Gilling et al. recruited 
women with stress urinary incontinence, and compa- 
red active magnetic stimulation of the pelvic floor to 
sham treatment, using the Neocontrol system [213]. 
All patients also underwent low-intensity home- 
based pelvic floor muscle training supervised by a 
urotherapist. 


The interventions: Women in the trial by But and col- 
leagues used in both groups a Pulsegen device, pro- 
ducing a pulsating magnetic field of B=10 FT inten- 
sity and a frequency of 10 Hz. In the active group the 
women were asked to wear the Pulsegen device as a 
home device day and night for 2 months. Fusjihiro et 
al. applied in both trials in the active group 15 Hz 
repetitive magnetic stimulation of the sacral roots 
with 50% intensity output for 5 seconds per minute 
for 30 minutes. Magnetic stimulation was performed 
with patient prone using a rapid rate stimulator with 
a Rapid circular coil. The coil was fixed over the 
sacrum to cover the bilateral third sacral foramina. 
The sham group received exactly the same manner of 
treatment except for the use of the sham stimulating 
coil, which did not induce any electromagnetic field. 
In the trials investigating magnetic stimulation in 
women with stress urinary incontinence and in 
women with urinary frequency and urge incontinen- 
ce only 1 session was performed in each patient. Gil- 
ling et al. used a chair with an inbuilt magnetic coil 
(Neocontrol system) for 20 minutes in women fully- 
clothed on the chair. A total of 16 treatments were 
performed over 6 weeks (3 per week). 


a) Quality of data 


Random allocation concealment was adequate in one 
of the trials [207], in the trials of Fujishiro [211,215] 
and Gilling [213]random assignment was not speci- 
fied. 


Masking of patients was clearly stated in three of the 
trials[207, 211, 215], and masking of outcome asses- 
sors was also noted in the trial of But. 


In none of the studies the size of the study population 
was based on a power calculation. In two trials the 
group sizes ranged between 25 to 49 [211, 213], in 
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the But trial, group sizes were 30 in the active and 22 
in the sham group, and the remaining trial allocated 
less than 25 women to each comparison group. 


The proportion of dropouts was less than 10% in one 
trial [207] and in the remainder this was not reported 
adequately. No trials followed women up beyond the 
post treatment evaluation. Only in the abstract of 
Gilling et al. was it indicated that follow-up with 
quality of life questionnaire and pad testing after 6 
and 12 months post treatment were performed. 


b) Results 


Data from the four trials were not pooled, because 
the sample populations were considered to be diffe- 
rent, mainly according to indication. 


2. STUDIES WITH MIXTURE OF STRESS, URGE 
AND MIXED INCONTINENCE 


But et al.[207] included 52 women of which 21 were 
diagnosed with mixed (40.4%), 22 with urge 
(42.3%) and 9 with stress urinary incontinence 
(17.3%). However, between both research groups 
they did not make any difference in indication or 
subgroup analysis related to outcome of magnetic 
stimulation. In the study of But et al. comparing 
magnetic stimulation with placebo, the number of 
pads used was significantly lower (p=0.0017), as 
was the pad weight (p=0.038). Power and duration of 
contractions of the pelvic floor muscles was signifi- 
cantly improved in the active group compared to the 
placebo. A 56.3% improvement of urinary inconti- 
nence symptoms in the active compared to 26.3% in 
the sham group was seen (p=0.00012). The authors 
concluded that this kind of new home device repre- 
sents an efficient and safe treatment modality for 
women with urinary incontinence. 


3. STUDIES WITH STRESS URINARY 
INCONTINENCE 


In Fujishiro’s study 62 women with stress inconti- 
nence were included [211]. All women had 1 session 
of magnetic stimulation. The number of leaks and the 
amount of urine loss on a pad test significantly 
decreased more in the active than in the sham group 
(p=0.0023 and 0.0377, respectively). Quality of life 
improved significantly in the active group 
(p=0.0006) in contrast to the sham group. The impro- 
vement rate in the active group was 74% vs 32% in 
the sham group (p=0.0009). There were no adverse 
events. It was concluded that magnetic stimulation of 
the sacral roots might be useful but that further stu- 
dies are needed. 


Gilling et al. studied 70 women with stress urinary 
incontinence with a mean (range) age of 55 (27-81) 
years [213]. The two groups were well matched at 
baseline. There was no significant difference bet- 
ween the active and sham groups at 8 weeks for any 
parameter and there was no significant difference 
between the two groups for any parameter when the 
change between baseline and 8 weeks was compared 
(repeated measures ANOVA). However, in a sub- 
group with poor pelvic floor tone at baseline, Gilling 
et al did find a significant difference between groups 
in the number of grams of urinary leakage on the 24 
hr pad test and mean abdominal leak point pressure, 
measured pre and post treatment after 6 weeks. The 
authors reported that follow-up was ongoing, but 
provided no data on this. 


4. STUDIES WITH URGE URINARY INCONTINENCE 


In the study of Fujishiro et al. [215] in women with 
urinary frequency and urge incontinence all women 
underwent 1 session with magnetic stimulation. 


Intergroup comparison showed that mean urine volu- 
me per void, mean number of leaks and mean quali- 
ty of life score improved more significantly in the 
active than in the sham stimulation group (23.5 +/- 
25.6 ml. vs 6.2 +/- 22.5, p=0.04, 3.6 +/- 4.1 vs 0.4 +/- 
1.4, p=0.04 and 14 +/- 1.3 vs 04 +/- 0.8, p=0.01, 
respectively). No adverse effects were noted in any 
patients. It was also concluded that magnetic stimu- 
lation of the sacral roots might be useful for treating 
this kind of health problem, but that further studies 
are needed. 


a) Summary 


Only sparse evidence of the effect of magnetic sti- 
mulation vs no treatment, placebo or control treat- 
ment in women with urinary incontinence is avai- 
lable. There was considerable variation in the regi- 
men, protocols, intensity and duration of treatment. 
Sample sizes were small, outcomes were contradic- 
tory. Only short term results were available. At the 
moment there is not enough evidence for the effica- 
cy of magnetic stimulation in women with urinary 
incontinence. Women did not report adverse events 
using this treatment. 


b) Recommendations 


Magnetic stimulation might be effective in the 
treatment of women with urinary incontinence 
(Grade C). There are no reported adverse events 
using this treatment modality. Further high quali- 
ty studies with adequate sample sizes are needed. 
Homogeneity of study populations is warranted. 
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5. ONE APPROACH TO MAGNETIC STIMULA- 
TION VERSUS ANOTHER 


No studies were found addressing this question. 


No trials comparing approaches to magnetic 
stimulation were found. Research is needed if 
this is a comparison of interest for women and 
clinicians. 


6. MAGNETIC STIMULATION VERSUS OTHER 
TREATMENTS 


Only one study was found that compared magnetic 
stimulation vs other treatment, i.e., magnetic stimu- 
lation with electrical stimulation of women with 
detrusor overactivity[182]. This comparison is des- 
cribed and evaluated in the section of electrical sti- 
mulation in women (see p49 in this Chapter). 


HI. OTHER LUTS 


IV. FACTORS AFFECTING 
OUTCOME 


None of the trials specifically recruited older 
women. None of the trials, included in this subsec- 
tion on magnetic stimulation, reported factors affec- 
ting outcome. 


However, in a study of Sand et al. [216] risk factors 
predicting success of magnetic stimulation were eva- 
luated. A successful response to therapy was statisti- 
cally associated with the absence of four risk factors: 
prior hysterectomy, prior anti-incontinence operations, 
incontinence of greater than 10 years’ duration and the 
use of medications known to cause incontinence. 


Other factors that might influence success or failure 
of magnetic stimulation are body habitus (thin 
patients have more significant detrusor responses, 
presumably due to a shorter distance between the sti- 
mulating coil and the sacral nerve roots), and bladder 
volume (in 11 spinal-injured patients the detrusor 
response to magnetic stimulation dampened with 
increasing bladder volumes) [217]. Finally, the most 
effective treatment parameters and protocols are not 
yet determined [205]. 


None of the included trials addressed the effect 
of age, or any other factor, on outcome of 
magnetic stimulation. A few authors indicate the 
relevance of some factors but the causal rela- 
tionship between these factors and the outcome 
of magnetic stimulation has yet to be determi- 
ned 


B6. SCHEDULED VOIDING 


REGIMENS 


This section examines the evidence on use of sche- 
duled voiding regimens in cognitively intact, non- 
institutionalised women with urge, stress, and mixed 
incontinence and provides recommendations for 
their use in clinical practice. A summary of the sear- 
ch strategy and inclusion/exclusion criteria for selec- 
ting studies for review is provided in the Appendix. 
See the chapter on the Frail Elderly for a detailed dis- 
cussion of scheduled voiding regimens that are used 
in the management of urinary incontinence in cogni- 
tively impaired, institutionalised, or homebound 
older adults, and the section on Neurogenic Patients 
for those voiding regimens appropriate for indivi- 
duals with incontinence secondary to central nervous 
system or spinal cord disease. 


Scheduled Voiding Regimens: Bladder training is a 
term that has been broadly and sometimes inaccura- 
tely applied to any type of a scheduled toileting inter- 
vention. This has created conceptual confusion in 
interpreting research reports where few details are 
provided other than the statement that bladder trai- 
ning was used. The types of scheduled voiding regi- 
mens can be categorized as: bladder training, timed 
voiding, habit training, and prompted voiding [218]. 
Although these regimens share a common feature of 
a toileting schedule, they differ on the basis of 
adjustments to the voiding schedule; the active or 
passive involvement of the patient; the nature of 
patient education including the teaching of strategies 
to control urgency and prevent stress leakage, the use 
of reinforcement techniques, and the nature of the 
interactions between clinicians and patients. In prac- 
tice, however, scheduled voiding regimens may 
share aspects of one or more of these features. 


Bladder training (also referred to as bladder drill, 
bladder discipline, bladder re-education, and bladder 
retraining) involves a program of patient education 
along with a scheduled voiding regimen with gra- 
dually progressive voiding intervals. Specific goals 
of bladder training are to correct faulty habit patterns 
of frequent urination (if present), improve control 
over bladder urgency, prolong voiding intervals, 
increase bladder capacity, reduce incontinent epi- 
sodes, and restore patient confidence in controlling 
bladder function. The underlying mechanism of how 
bladder training achieves its effect is poorly unders- 
tood. Several hypotheses have been proposed inclu- 
ding improved cortical inhibition over detrusor 
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contractions; improved cortical facilitation over ure- 
thral closure during bladder filling; improved central 
modulation of afferent sensory impulses; altered 
behavior resulting from better individual awareness 
of the lower urinary tract function and circumstances 
that cause incontinence, and increasing the “reserve 
capacity” of the lower urinary tract system [151, 219, 
220]. 


Timed voiding is a fixed voiding schedule that 
remains unchanged over the course of treatment 
[218]. The goal of timed voiding is to prevent incon- 
tinence by providing regular opportunities for blad- 
der emptying prior to exceeding bladder capacity. 
Timed voiding has been recommended for patients 
who cannot participate in independent toileting 
[221]. It has been primarily used in institutional set- 
tings as a passive toileting assistance program where 
a caregiver takes the patient to void every 2-4 hours 
including at night, and for patients with neurogenic 
bladders associated with spinal cord injuries (see 
chapter related to management of incontinence asso- 
ciated with neuropathic conditions) [222] However, 
it has applicability for use in outpatient settings with 
incontinent women who have infrequent or irregular 
voiding patterns [223] (and men who are indepen- 
dent in their voiding function [224]) 


Habit training is a toileting schedule that is matched 
to the patient’s voiding pattern. Using the patient’s 
voiding chart, a toileting schedule is assigned to fit a 
time interval that is shorter than the patient’s normal 
voiding pattern and to precede the time period when 
incontinent episodes are expected. Thus, the voiding 
interval may be lengthened or shortened throughout 
the day depending on the patient’s voiding pattern 
with the goal to pre-empt incontinence. Patients may 
also be encouraged to suppress the urge to void until 
the assigned time. Habit training has primarily been 
used in institutional settings with cognitively and 
physically impaired adults; more recently, it has been 
tested with the homebound elderly population [225]. 
It also has applicability for use in unimpaired adults 
who have a consistent pattern of incontinence [223]. 


Prompted voiding refers to a caregiver education 
program in combination with a scheduled voiding 
regimen, typically every two hours. It is used to 
teach people with or without cognitive impairment to 
initiate their own toileting through requests for help 
and positive reinforcement from caregivers when 
they do so [226]. Although it has been used primari- 
ly in institutionalized settings with cognitively and 
physically impaired older adults, prompted voiding 
has applicability for use with homebound elders. 


(See the section on conservative management of the 
frail elderly chapter 18, volume 2 for a full review). 


This section will examine the evidence for the use of 
timed voiding, habit retraining and bladder training 
for the prevention and treatment of urinary inconti- 
nence in non-institutionalised women of all ages 
without cognitive or mobility impairments. Because 
of scant evidence with the use of timed voiding and 
none on habit retraining in this population, the majo- 
rity of this review will focus on bladder training. 


Questions addressed are: 


Can scheduled voiding regimes prevent urinary 
incontinence? 


What is the most appropriate bladder training pro- 
tocol? 


Is bladder training better than no treatment, place- 
bo or control treatments for urinary incontinence? 


Is bladder training better than other treatments? 


Does the addition of other treatments add a bene- 
fit to bladder training or does the addition of blad- 
der training to other treatments add any benefit? 


What is the effect of bladder training on other 
LUTS? 


What factors might affect the outcome of bladder 
training? 


L PREVENTION 


a) Quality of data 


No trials were located that examined scheduled voi- 
ding regimens as a sole intervention in the preven- 
tion of urinary incontinence. 


b) Results 
No trials were identified. 
c) Summary 


There is no evidence (Level 4) on the effect of sche- 
duled voiding regimens as sole interventions in the 
prevention of urinary incontinence. 


d) Recommendations 
Grade of Recommendation: D 


There is no evidence available documenting the 
effect of scheduled voiding regimens in the preven- 
tion of urinary incontinence (Level 4). 
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Il. TREATMENT 


1. TIMED VOIDING 


Although a Cochrane review on timed voiding is 
planned [222, 227], the last literature review was 
published in 1986 [218]. There are anecdotal reports 
that timed voiding involving a 2 or 3 hour schedule 
may be beneficial for patients in clinical practice. 


a) Quality of Data 


Two reports were located that presented findings 
related to timed voiding in women with urinary 
incontinence associated with detrusor overactivity, 
mixed urinary incontinence, and stable bladders with 
urge incontinence [228, 229]. The voiding schedule 
consisted of either a 2 hour [228] or 3 hour [229] voi- 
ding interval. One case series report involved 20 
women ages 24 to 94 years [228] and the other report 
involved a consecutive series of 20 women ages 27 
to 75 years in a double-blinded crossover study com- 
paring anticholinergic drug therapy (terodiline) with 
timed voiding to placebo with timed voiding [229]. 
Women in both groups were given the instruction to 
perform triple voiding, suppress urgency (no details 
on how they were instructed to do this), and to void 
more frequently if voided volume exceeded 200-400 
ml. 


The outcome measures used were subjective catego- 
rization of incontinence status (dry, improved, or 
unchanged) [228, 229]; voiding charts and urodyna- 
mics [229]. Follow-up periods ranged from 6 weeks 
to 8 months after treatment (Godec), and after each 3 
week period (run-in, placebo, and drug) and at 3 
months (Klarskov). 


b) Results 


Two hour timed voiding in women with a mild 
degree of urinary leakage, irregular voiding patterns, 
and normal urodynamic parameters (incontinence 
type not clearly reported), resulted in a 79% success 
rate (not objectively quantified): 15 patients became 
totally dry, 1 patient had less leakage, 3 patients with 
neurogenic diseases remained unchanged, and 1 
patient was lost to follow-up. In the protocol invol- 
ving 3 hour timed voiding with placebo or terodiline 
in women with stable detrusor function and urge 
incontinence, the drug group did significantly better 
than the placebo group. In the first period, 50% more 
patients in the drug therapy and timed voiding group 
had greater subjective and objective improvement 
than the placebo and timed voiding group; frequency 


and incontinent episodes measured by a voiding 
chart decreased significantly, in contrast to patients 
in the placebo group who had a nonsignificant dete- 
rioration [229]. 


c) Summary 


There are no high quality trials providing evidence 
on the effect of timed voiding on urinary incontinen- 
ce in women. Based upon the data from one small 
uncontrolled study, there is some suggestion that a 2 
hour timed voiding schedule may be beneficial in 
treating women with mild urinary incontinence, 
infrequent voiding patterns, and stable bladder func- 
tion. A 3 hour voiding interval appears to be too long 
to be beneficial. RCTs are needed that include stan- 
dardized outcome assessment. (Level of evidence: 3) 


d) Recommendations 


Timed voiding with a 2 hour voiding interval may be 
beneficial as a sole intervention for women with mild 
incontinence and infrequent voiding patterns. It may 
also be helpful as an adjunct to other treatment. Fur- 
ther research is required. (Grade C) 


2. HABIT TRAINING 


A Cochrane review on habit training has recently 
been published [227]. Prior to this, the last literature 
review was published in 1986 [218]. There are anec- 
dotal reports that habit training may be beneficial for 
noninstitutionalized women with a consistent pattern 
of incontinence [223]. 


a) Quality of included studies 


No studies were located that investigated habit 
training in non-institutionalised women. 


b) Results 
No studies were identified. 
c) Summary 


There are anecdotal reports that habit training may 
be beneficial for women who have a consistent pat- 
tern of urinary incontinence such as diuretic induced 
incontinence. However, there is insufficient evidence 
to come to any conclusion regarding the role of habit 
training in women. Research is needed on habit 
training in women with a consistent pattern of urina- 
ry incontinence who are cognitive intact. 


d) Recommendations 


There is no evidence regarding the benefit of habit 
training in women. It may be useful as sole or 
adjunct to other treatments when there is a consistent 
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pattern of urinary incontinence. Research is recom- 
mended. (Grade D) 


3. BLADDER TRAINING 


Four systematic reviews on bladder training were 
located that provided qualitative synthesis with evi- 
dence grading ([91, 221, 230, 231]; . The Cochrane 
Collaboration recently published an updated review 
that included a quantitative analysis of trial data 
[230]. 


Since the Second International Consultation on 
Incontinence, there have been four reports [36, 99, 
232, 233] and one research abstract [234] published 
on bladder training. A restructuring of the categories 
of trials led to changes in this review as compared to 
the previous review [88]. This review also varies 
from the recent Cochrane review because of diffe- 
rences in inclusion criteria and trial categorization. 


° WHAT IS THE MOST APPROPRIATE BLADDER 
TRAINING PROTOCOL? 


a) Quality of Data 


No trials that were located that compared two or 
more approaches to bladder training. In the absence 
of trials comparing two or more approaches, a 
content analysis of bladder training protocols in 
other RCTs investigating the effects of bladder trai- 
ning was performed. 


b) Results 

Fourteen trials on bladder training involving a total 
of 1,567 women were located. Six of the 14 RCTs 
provided no or minimal details regarding the bladder 
training protocol used [99, 234-238]. In trials that did 
provide some description, bladder training protocols 
were implemented in several ways. 

All protocols involved some type of patient educa- 
tion: 

° Brief verbal instruction[235, 236] 

° Brief written instructions[232] 


° Verbal, written, and audiovisual instruction[151, 
220] 

° If specified, the education was provided by nurses 
[99, 151, 220, 233] [234]; or general practitio- 
ners[109] 

° Participants were introduced to an individual who 
successfully completed bladder training [237] 

Scheduling regimen variations included: 

e Assignment of the initial voiding interval varied 
from 30 minutes to 2 hours, with 1 hour being the 


most common interval based upon the partici- 
pant’s voiding pattern or 30 minutes beyond the 
participant’s average voiding interval [239] 


e Adjustments to the voiding interval varied from 
15 to 30 minutes, with 30 minutes the most com- 
mon interval. Increases were made daily for in- 
patient regimens [238], after 48 hours of dryness 
[240], to every 4-5 days [239] to weekly if sche- 
dule was well-tolerated[151, 220] 

° Goals for optimal voiding interval varied from 3- 
4 hours 
Voiding regimen varied from use of a mandatory 
regimen with restriction of voiding in between 
assigned toileting times even if incontinence 
occurred [238] to a scheduled voiding regimen 
that allowed interruptions in the schedule if urgen- 
cy became unbearable[151, 220, 233] to self-sche- 
duling of voiding with a target goal to reach[232]. 


° Voidings were not scheduled (allowed) during 
sleeping hours [238]; all other protocols did not 
identify how voidings were handled during slee- 
ping hours. 


Several protocols included use of adjunctive treat- 
ments: 
° Fluid and caffeine adjustments [36, 233] 


e Fluids allowed up to a certain level (1,500 ml 
[240] 


e No fluid modifications [109, 151, 220, 232] 
e Advice on constipation prevention [233] 


Specific strategies taught to control urgency and/or 
stress leakage) included: 


e Distraction and relaxation [151, 220, 232, 233] 


° Pelvic floor muscle contraction [151,234] Encou- 
raged participants to suppress urgency but did not 
identify suggested strategies [36, 109, 236] 


Several protocols described use of reinforcement 
techniques through: 


° Self-monitoring [151, 220, 233, 235, 237] 


° Positive reinforcement [151, 220, 239] 
Outpatient bladder training programs involved: 
Weekly follow-up visits [99, 220], biweekly [239], 
weekly for 6 weeks with biweekly telephone calls for 
6 additional weeks [151], or monthly follow-up 
visits [240]. 
Early inpatient bladder training programs involved: 
e 5-13 days of hospitalisation to ensure strict proto- 
col adherence [238] 
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c) Summary 


There is no evidence indicating what is the most 
effective bladder training protocol to use. The litera- 
ture suggests several variables that could be investi- 
gated in future trials including the instructional 
approach, supervisory intensity, adjunctive treat- 
ments, scheduling parameters, and length of treat- 
ment. 


d) Recommendations 


Clinicians should provide the most intensive bladder 
training supervision that is possible within service 
constraints. It is not clear what the most effective 
bladder training parameters are, and whether they 
might vary based upon patient characteristics. Clini- 
cians and researchers should refer to the operant 
conditioning and educational literature to provide a 
rationale for their choice of training parameters or 
approach. More research is needed to investigate 
which bladder training parameters, supervisory 
intensity, and adjunctive treatments are most effecti- 
ve. Future trials should include outcomes that matter 
to patients including the length and frequency of 
supervisory contact. (Grade C) 


There is a lack of consistency in bladder trai- 
ning protocols. On the basis of extrapolation 
from the bladder training literature, an outpa- 
tient training protocol should include an initial 
voiding interval typically beginning at 1 hour 
during waking hours, which is increased by 15- 
30 minutes per week depending on tolerance of 
the schedule (i.e., fewer incontinent episodes 
than the previous week, minimal interruptions 
to the schedule, and the woman’s feeling of 
control over urgency), until a 2-3 hour voiding 
interval is achieved. A shorter initial voiding 
interval, i.e., 30 minutes or less, may be necessa- 
ry for women whose baseline micturition pat- 
terns reveal an average daytime voiding inter- 
val of less than 1 hour. Education should be 
provided about normal bladder control and 
methods to control urgency such as distraction 
and relaxation techniques and pelvic floor 
muscle contraction. Self- monitoring of voiding 
behaviour using diaries or logs should be inclu- 
ded in order to determine adherence to the 
schedule, evaluate progress, and determine 
whether the voiding interval should be changed 
(Figure 7, a and b: Bladder training self-moni- 
toring log). Clinicians should monitor progress, 
determine adjustments to the voiding interval, 
and provide positive reinforcement to women 
undergoing bladder training at least weekly 
during the training period. If there is no impro- 


vement after 3 weeks of bladder training, the 
patient should be re-evaluated and other treat- 
ment options considered. Inpatient bladder 
training programs may follow a more rigid 
scheduling regimen with progression of the voi- 
ding interval on a daily basis. Grade C. 
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Treatment Log 
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Figure 7 a&b : Bladder training self monitoring 
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° BLADDER TRAINING VERSUS NO TREATMENT, 
PLACEBO OR CONTROL TREATMENTS 


Bladder training as the sole therapy has been used in 
the treatment of detrusor overactivity, urodynamic 
stress incontinence, mixed incontinence, urge incon- 
tinence, urge incontinence with a stable bladder, and 
urgency-frequency syndrome. Individual RCTs that 
met inclusion criteria and the Cochrane review [230] 
were used to address the question is bladder training 
better than no treatment, placebo, or control treat- 
ments for urinary incontinence. 


a) Quality of data 

Five RCTs involving 515 women were found that 
compared the effect of bladder training to no treat- 
ment [99, 109, 220, 233, 238]. In one trial, it was not 
possible to identify the effect of bladder training 
alone as results of participants in the treatment group 
who received bladder training (those with urge or 
mixed incontinence) are combined with those who 
also received PFMT (stress incontinent participants) 
[109]. In another trial with three consecutive treat- 
ments (self-monitoring, bladder training, PFMT; 
decision for which treatments taken based on partici- 
pants’ goals), it was difficult to discern the effect of 
bladder training alone as compared to a control 
group as some participants had already undergone 
lifestyle modifications (caffeine and fluid modifica- 
tions and constipation advice) and diary keeping in a 
prior self-monitoring condition[233]. Thus, the qua- 
lity of these two trials is not discussed further in this 
section. 


In the three trials with analysable data, Jarvis and 
Millar [238] investigated the effect of an in-patient 
bladder training program in women ages 27-79 years 
with a diagnosis of detrusor overactivity or coexis- 
ting stress incontinence, whereas two trials[99, 220] 
examined the effect of an outpatient program. Fantl 
et al. [220] studied the effect of a 6 week outpatient 
program in women ages 55-90 years with urodyna- 
mic stress incontinence, detrusor overactivity; or 
both who reported at least one incontinent episode on 
a weekly voiding diary; and Yoon et al. [99] exami- 
ned the effect of an 8 week outpatient program in 
women ages 35 to 55 years with urinary incontinen- 
ce (type not identified) who had pad test weights at 
least 1.0 g or more and 14 or more voids during a 2- 
day diary. 

Although all three RCTs reported random assign- 
ment, only one RCT reported the method of how ran- 
domisation was accomplished, e.g., use of a list of 
random numbers [99]. One trial used stratification 


based on urodynamic diagnosis of urodynamic stress 
incontinence and/or detrusor overactivity [220]. No 
trial reported how random allocation concealment 
was accomplished. 


Sample sizes in the three analyzable RCTs were 44 
[99], 60 [238] , and 123 [220]. Fantl reported a 
power calculation although details were not descri- 
bed. 


Outcome measures used included self-reported 
symptoms [238], voiding diaries [220] [99]; a self- 
rated incontinence severity measure (Yoon et al), pad 
tests (Fantl et al; Yoon et al); quality of life instru- 
ments [151, 220]; and voided volumes or other uro- 
dynamics parameters [99, 220, 237, 241], Cure was 
defined as 0 incontinent episodes over 7-days and 
improvement as a reduction of 50% or more of 
incontinent episodes [220]. Masking of outcome 
assessors was described in only one RCT [99] . 


Follow-up periods ranged from 6 weeks[220], 8 
weeks [99], 12 weeks[238], with an additional eva- 
luation 6 months [238], and 9 months [220] from ini- 
tiation of treatment. Two trials noted whether there 
were adverse events with bladder training [238], 
[220]. No trial reported a compliance assessment. 
Losses to follow-up were 0% in one trial although it 
was not clear if this was due to no drop-outs or due 
to lack of reporting [237]. In the other two analy- 
sable RCTs, it was 8% -15% [220] and 14% [99]. 
Drop-out rates at the immediate follow-up between 
the bladder training and the control groups seem 
similar; they ranged from 8% vs 5%, respective- 
ly[220] and 10% vs 14%, respectively [99]. No trials 
reported whether analyses were based on intent to 
treat principles. 


All of these RCTs with the exception of the one by 
Yoon et al. [99] were considered in the Cochrane 
review [230]. The Cochrane review based their 
conclusions on data available from 149 women from 
two trials [220]. 


b) Results 


Two of the three RCTs reported significant improve- 
ments in the bladder training group as compared to 
an untreated control group with respect to inconti- 
nent episodes [220] [238]; the third RCT [99] did not 
report data on incontinent episodes. Jarvis and Millar 
[238] reported that 90% of the participants in the 
treatment group were continent and 83.3% were 
symptom free at 6 months (method for determination 
of continence and symptom status was not specified 
but probably self-report) as compared to 23.3% of 
the control group who were both continent and 
symptom free. All women who were symptom free 
after treatment reverted to a normal cystometrogram. 
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Fantl et al. [220] reported that 12% of participants in 
the treatment group were continent and 75% had 
reduced their incontinent episodes at least 50% or 
more at 6-weeks as measured by a 7-day voiding 
diary as compared to 3% with no incontinent epi- 
sodes and 24% with at least 50% reduction in their 
incontinent episodes. These results were maintained 
at 6 months. Women with detrusor overactivity and 
those with urodynamic stress incontinence with and 
without detrusor overactivity had similar improve- 
ment rates. Participants in the treatment group also 
significantly decreased the grams of fluid lost on a 
retrograde pad filling test by 54% with results main- 
tained six months later; this was more pronounced in 
those who had detrusor overactivity with or without 
urodynamic stress incontinence. While some women 
did revert back to normal bladder function following 
bladder training, no relationship was found between 
changes in urodynamic variables and the number of 
incontinent episodes [241]. Yoon et al. [99] reported 
that there was no difference between the bladder trai- 
ning and control groups in the amount of leaked 
urine at an immediate follow-up; however, it was not 
clear if this referred to pad test weights solely or a 
urinary incontinence severity score. Conclusions 
from this trial are uninterpretable because of insuffi- 
cient power. 

The Cochrane review [230] found that although 
point estimates of effect favoured bladder training, 
confidence intervals were wide with no statistically 
significant differences observed for any of the pres- 
pecified outcome variables. 

c) Summary 

From the few trials available, there is scant Level 1 
evidence that bladder training as compared to no 
treatment may be an effective treatment for women 
with urge, stress, and mixed urinary incontinence 
Additional studies involving a no treatment control 
group are needed. 

d) Recommendations 

Bladder training is recommended as a first line treat- 
ment of urinary incontinence in women (Grade A). 
Additional high quality studies are needed that exa- 
mine the effect of bladder training in treatment of 
women with urge, stress, and mixed incontinence. 


° BLADDER TRAINING VERSUS OTHER TREAT- 
MENTS 

The next sections will examine the evidence on whe- 

ther bladder training is better than other treatments in 


the management of urinary incontinence. Questions 
addressed are: 


° Is bladder training better than other treatments? 


e Does the addition of other treatments add a bene- 
fit to bladder training? 


° Does the addition of bladder training to other 
treatments add any benefit? 


° IS BLADDER TRAINING BETTER THAN OTHER 
TREATMENTS? 


To be included trials needed to investigate the effects 
of bladder training versus therapy A. 


Bladder Training versus PFMT 


Refer to PFMT versus Bladder Training, see Physi- 
cal Therapies. 


Bladder Training versus Drug Therapy 


Individual RCTs that met inclusion criteria and the 
Cochrane review [230] were used to address the 
question is bladder training better than drug therapy 
in the treatment of urinary incontinence. 

a) Quality of data 

Three RCTs were located that compared bladder trai- 
ning to drug therapy in 203 women [238], [234] 
[abstract only]. Two trials used drugs available prior 
to 1995: a combination of flavoxate hydrochloride 
and imipramine[238], and oxybutynin chloride 
[239]. A more recent trial presented in abstract form 
only involved tolterodine as one of a 3-arm trial 
(bladder training, tolterodine, or both) [234]. One 
trial randomised by using computer allocation and 
reported adequate random allocation concealment 
[239]. Sample sizes were: 50 [238], 74[234], and 79 
[239]. No trial reported a power calculation. 


Follow-up periods varied from 4 weeks[238], 6 
weeks [239], 12 weeks [238](Javis, 1981; [234] to 6 
months [239]. Outcome measures included self- 
report of benefit urodynamic parameters [238], sub- 
jective urgency score ([234], subjective perception 
of bladder condition (e.g., 5-point from cure to 
aggravated) [234] and voiding diary [239]; [234]. All 
RCTs evaluated drug tolerability and adverse events. 
Drop-outs were 0% in two trials; however, it is not 
clear whether this is a reporting issue[238]. In the 
third trial, drop-out was 25.3% but due to the abbre- 
viated abstract reporting, it is unclear where the 
drop-outs occurred [234]. No trial identified whether 
intent to treat principles were followed. 


The Cochrane review [230] based their conclusions 
on two trials including 125 women comparing blad- 
der training with drugs: one with oxybutynin (imme- 
diate release) [239] and one with flavoxate hydro- 
chloride imipramine[238]. 


b) Results 
Two RCTs conducted with drugs available prior to 
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1995 suggest that bladder training may be superior to 
drug therapy in women with detrusor overactivity 
[238]. Jarvis [238] compared inpatient bladder trai- 
ning to outpatient treatment of 200 mg of flavoxate 
hydrocholoride (three times a day) and 25 mg of imi- 
pramine (three times per day) in 50 women ages 17- 
78 years with detrusor overactivity, and concluded 
that bladder training was more effective. In the blad- 
der training group, significantly more patients (84%) 
patients became continent and symptom free (76%) 
assessed by self-report, as compared to the drug 
group where 56% became continent and 48% were 
symptom free at 4 weeks. Patients who were symp- 
tom free at 4 weeks were able to maintain their out- 
comes at 12 weeks. In the analysis by the Cochrane 
review group, the only outcome demonstrating a sta- 
tistically significant difference were participants’ 
perception of cure at six months (RR 1.69; 95% CI 
1.21 to 2.34) and adverse events (RR 0.03; 95% CI 
0.00 to 0.44), both favouring bladder training [238]. 


Columbo and his associates [239] reported that a 6- 
week course of 5 mg oxybutynin chloride (immedia- 
te release, IR) (three times a day) had a similar clini- 
cal cure rate (e.g., self-reported total disappearance 
of urge incontinence, no protective pads, or further 
treatment) as outpatient bladder training (74% vs 
73% respectively) in 79 women ages 24 to 65 years 
with detrusor overactivity. Oxybutynin clinically 
cured 93% of patients with detrusor overactivity, 
67% of those with low compliance bladder, and 60% 
of those with urgency-frequency syndrome. Bladder 
training clinical cured 62% of those with detrusor 
overactivity, 75% of those with low compliance 
bladders, and 81% of those with sensory urgency. 
The relapse rate at 6-months was higher for the drug 
group, whereas, those in the bladder training group 
maintained their results better. In the analysis by the 
Cochrane group, participants’ perception of cure 
immediately after treatment just achieved statistical 
significance (RR 1.50; 95% CI 1.02 to 2.21) favou- 
ring bladder training, and this difference was main- 
tained at approximately two months post treatment. 


In a more recent RCT (abstract only), Park and col- 
leagues[234] compared a 12-week bladder training 
program to 2mg tolterodine twice daily in women 
(ages unknown) with overactive bladders (unclear if 
incontinence was present), and concluded that both 
treatments were effective as a first-line therapy in 
treating women with overactive bladders. Results are 
discussed in the section on Other LUTS as there 
were no findings reported on incontinence. 


The Cochrane review [230] concluded that there was 
not enough evidence to determine whether first line 


therapy should be bladder training or anticholinergic 
drugs. 


c) Summary 


There is scant Level 1 evidence on whether bladder 
training is more effective than drug therapy available 
prior to 1995 for women with detrusor overactivity. 
There is insufficient evidence regarding the compa- 
rative effectiveness of bladder training and newer 
drug therapies (Level 3). Additional RCTs are nee- 
ded. 


d) Recommendations 


Since there is insufficient evidence regarding the 
comparative effectiveness of bladder training and 
current drug therapies, bladder training which has no 
adverse effects as compared to drug therapy should 
be considered as a first line treatment of detrusor 
overactivity. (Grade B) 


° DOES THE ADDITION OF OTHER TREATMENTS 
ADD A BENEFIT TO BLADDER TRAINING? 


To be included trials need to investigate the effects of 
bladder training versus bladder training plus therapy 
A to address the additive benefit of therapy A to blad- 
der training. 


Trials addressing the additional benefit of three other 
treatments were found; the added benefit of caffeine 
reduction; the added benefit of PFMT, the added 
benefit of drug or therapy. The trial addressing the 
added benefit of caffeine reduction[36] is considered 
in the section on Lifestyle Interventions and the trial 
addressing the added benefit of PFMT [151] is consi- 
dered in the section on Physical Therapies. The trials 
addressing the added benefit of drug therapy are 
considered below. 


Bladder Training Versus Bladder Training and 
Drug Therapy 


This section compares bladder training alone or with 
placebo to bladder training and drug therapy. It is 
possible that placebo may augment bladder training; 
therefore, the data is summarized for bladder training 
arms that involved and did not involve placebo 
controls. 

a) Quality of Data 

Three double-blinded RCTs compared bladder trai- 
ning with placebo to bladder training and drug thera- 
py in patients with detrusor overactivity; one trial 
studied imipramine in 34 patients with detrusor ove- 
ractivity (28 women ages 30-91 years and 6 men) 
[240]; one trial studied terodiline (drug no longer 
available) in 34 patients (30 women, 4 men) aged 70 
years and over [236] and one trial used oxybutynin 
(immediate release) in 57 patients aged 70 years and 
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over (56 women, 4 men) [235]. Both trials included 
power calculations. 


One RCT compared bladder training alone to bladder 
training with tolterodine (2 mg, twice daily) in 99 
women with overactive bladders (incontinence status 
unknown) [234]. Details regarding the study metho- 
dology were limited (abstract only). 


Post-treatment follow-up periods were variable. One 
trial evaluated participants at 4 and 6 weeks[236]; 
one trial at 8 weeks[235]; and one trial at 12 weeks 
[234]. An early trial did not have a clear endpoint but 
followed participants a range of 1-11 months[240]. 
Outcome was measured most frequently by subjecti- 
ve report of benefit [234-236] and voiding dia- 
ries[234, 236] followed by urodynamic parame- 
ters[235, 240]; or self-rated incontinence severity 
measure or symptom score[234, 240]. Improvement 
was defined as: mean, median, or any reduction in 
incontinent episodes [235, 236] bladder symptom 
score to a specified level [234]. One trial reported 
analyses based on intent to treat principles[236]. 
Because of reporting issues, it was not possible to 
discern the treatment effects in women alone in three 
trials [235, 236]. 


b) Results 


Three trials comparing different drug therapies avai- 
lable before 1995 with bladder training to bladder 
training with placebo [235, 236, 240] were inconsis- 
tent with respect to the additive benefit when combi- 
ning bladder training with drug therapy in the treat- 
ment of detrusor overactivity in women and a small 
number of men. 


Castleden et al [240] found that more patients beca- 
me dry on imipramine 25 mg or more per day (74%) 
than those in the bladder training and placebo group 
(43%). In a parallel group design, Szonyi et al [235] 
found no difference between 2.5 mg of oxybutynin 
2.5 mg immediate releaseI.R. twice daily with blad- 
der training versus the bladder training and placebo 
group in reducing incontinent episodes. Szonyi et al 
concluded, however, that the drug group was super- 
ior to the bladder training and placebo group becau- 
se it had greater subjective benefit (86% versus 
55%). Using a similar research design, Wiseman and 
colleagues [236] reported no difference between the 
bladder training and placebo group and the group 
that received 25 mg of terodiline twice daily with 
bladder training in reducing incontinent episodes. 

Park and colleagues [234] concluded that bladder 
training and combined therapy (bladder training and 
tolterodine 2 mg twice daily) were effective first-line 
treatments but that combined therapy had some bet- 


ter effects than bladder training alone. However, 
significant improvement rates were higher in the 
combined therapy group (69.3%) as compared to the 
bladder training group (50%). Based on the limited 
reporting (abstract only), it was impossible to discern 
the treatment effects on incontinence separately. 


c) Summary 


In small placebo-controlled trials using drugs avai- 
lable before 1995 for treatment of detrusor overacti- 
vity, outcomes varied based on the medication used. 
In a more recent trial of a newer drug, it was impos- 
sible to discern the treatments effects on incontinen- 
ce. Thus, there was insufficient evidence to derive a 
conclusion related to the effectiveness of augmenting 
bladder training with drug therapy (Level 2/3). 


d) Recommendations: B 


There is limited Level 2 evidence on the effective- 
ness of augmenting bladder training with drug thera- 
py. The available evidence is inconclusive, and fur- 
ther RCTs are needed. 


° DOES THE ADDITION OF BLADDER TRAINING 
TO OTHER TREATMENTS ADD ANY BENEFIT? 


To be included trials needed to investigate the effects 
of Therapy A versus Therapy A plus bladder training to 
address the added benefit of bladder training over The- 
rapy A. Trials were located that investigated the effects 
of PFMT versus PFMT plus bladder training (addres- 
sed in the Physical Therapies section); and drug thera- 
py versus bladder training plus drug therapy. 


Drug Therapy Versus Bladder Training and Drug 
Therapy 


a) Quality of Data 


Two RCTs were located that compared tolterodine 
alone (2 mg twice daily) to bladder training with tol- 
terodine (2 mg twice daily) [232]. The single-blinded 
trial by Mattiasson et al [232] which incorporated a 
power calculation included 501 participants (378 
women and 123 men) ages 18 years and over with 
overactive bladders with and without urge inconti- 
nence. Analyses were based on intent to treat prin- 
ciples. However, because of reporting issues, it was 
not possible to discern the effect of treatment in 
women alone. In a three arm trial, Park and col- 
leagues [234] included 99 women (ages unknown) 
with overactive bladders (unclear if incontinence 
was present). Post-treatment follow-up periods in 
both trials were at 12 weeks, with a 24 week follow- 
up in one trial[232]. Outcome was assessed by sub- 
jective report of benefit in both trials; voiding diaries 
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for incontinent episodes in one trial [232] or fre- 
quency and nocturia in another trial [234]; and blad- 
der symptom scores [234]. Additional details regar- 
ding the trial by Park were not available. 


b) Results 


Mattiason and colleagues[232] reported no differen- 
ce between participants (combined female and male) 
with overactive bladders with and without urge 
incontinence who were given brief written bladder 
training instructions plus tolterodine 2 mg twice 
daily versus tolterodine alone with respect to redu- 
cing incontinent episodes (median reduction 87% vs 
81%, respectively). Park et al [234] concluded that 
tolterodine and combined therapy (tolterodine plus a 
nurse supervised bladder training program) are effec- 
tive first-line therapies but that combined therapy 
had some better effects than tolterodine alone. At the 
end of treatment, subjective perception of bladder 
symptom scores were 1.4 in the drug therapy group 
and 1.3 in the combined therapy group. However, 
significant improvement rates were higher in the 
combined therapy group (69.3%) as compared to the 
drug therapy group (58.3%). 


c) Summary 


There is conflicting Level 1 evidence whether there 
is an added benefit of combining bladder training 
with drug therapy (tolterodine 2mg twice daily) as 
compared to drug therapy alone. Results might be 
attributed to differences in study populations, the 
intensity of the bladder training protocols, and out- 
come measures. More research is needed using other 
antimuscarinic drug therapies and incorporating tra- 
ditional bladder training protocols. 


d) Recommendations: D 


Augmenting drug therapy with a supervised bladder 
training program may be helpful in the treatment of 
overactive bladder with and without urge incontinence 


HI. OTHER LUTS 


There is good evidence that bladder training has a 
beneficial effect on urgency and frequency (Level 1). 
Several RCTs reported significant improvements in 
diurnal and nocturnal micturition frequencies with 
bladder training alone. Jarvis and Millar [238], 
reported that 83.3% of participants in the bladder 
training group were symptom free at 6 months. After 
bladder training, there were 17% in the treatment 
group and 77% in the control group who continued 
to have symptoms of diurnal frequency; 11% and 


80% for nocturnal frequency, respectively, 13% and 
77% for urgency, respectively; 10% and 77% for 
urge incontinence; and 14% and 80% for stress 
incontinence, respectively. Fantl et al., [220] also 
found significant reductions with diurnal and noctur- 
nal frequency. In subgroup analyses, this occurred in 
participants with urodynamic stress incontinence 
with a baseline diurnal micturition frequency of at 
least 61 per week, and those with detrusor overacti- 
vity with or without urodynamic stress incontinence 
who had at least 57 diurnal micturitions per week. 
Nocturnal micturitions were only significantly 
decreased in women with urodynamic stress inconti- 
nence alone who experienced at least five episodes 
of nocturia per week, and not in those who had detru- 
sor overactivity. Yoon et al. [99] reported that blad- 
der training group as compared to a no treatment 
control group significantly reduced both its diurnal 
and nocturnal micturitions whereas the control group 
deteriorated slightly. Similarly, the treatment group 
was able to significantly increase voided volumes 
whereas the control group reduced their voided 
volumes. 


In several drug trials using medications available 
before 1995, bladder training had superior advan- 
tages in two trials. Using subjective data, Jarvis 
[238] reported that the bladder training group as 
compared to the drug group (flavoxate and imipra- 
mine) had 76% vs 48% who were symptom free, 
24% vs 48% who continued to experience frequency, 
16% vs 44% who continued to experience urgency, 
and 19% vs 68% who continued to experience noc- 
turia. Columbo et al [239] found that diurnal fre- 
quency was resolved by oxybutynin vs bladder trai- 
ning in 18 (56%) of 32 patients vs 20 (69%) of 29 
patients, and that nocturia disappeared in 3 (27%) of 
11 patients and 11(61%) of 18 patients, respectively. 
Results in placebo drug trials using bladder trial in 
combination with a placebo group, the findings were 
less clear. Wiseman and colleagues [236] found no 
difference in the median frequencies of micturitions 
which improved slightly in both the bladder training 
plus placebo group and a terodiline group. Szonyi 
and associates [235] found that there was a greater 
reduction in diurnal micturition frequencies in parti- 
cipants taking oxybuynin compared to those on pla- 
cebo but no difference in nocturnal micturition fre- 
quencies. However, in trials using a newer drug, aug- 
menting the drug with bladder training led to greater 
improvements in micturition frequencies. Mattiasson 
et al [232] found that bladder training significantly 
augmented tolterodine effects with respect to voiding 
frequency (33% vs 25% improvement, respectively), 
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volume voided, and patients’ rating of their bladder 
problems as minor or less (66.5% vs 61.5%, respec- 
tively). There were comparable improvements in 
urgency. Overall, 76% of those on bladder training 
and tolterodine improved their bladder symptoms 
relative to baseline compared to 71% on tolterodine 
alone. Park et al. [234] found that the tolterodine 
group augmented with bladder training had greater 
reductions in diurnal micturition (32.6%), nocturnal 
micturition (63.2%), urgency scores (63.2%), and 
bladder symptom improvement rates (69.3%) than 
those in bladder training alone (27.1%, 55.8%, 
48.4%, 50%, respectively) or tolterodine alone 
(30.3%, 61.9%, 62.5%, 58.3%, respectively). Howe- 
ver, only the bladder symptom improvement scores 
were significantly better in the augmented group. 


IV. FACTORS AFFECTING 
OUTCOME 


1. AGE 


All trials with the exception of two RCTs [99, 109] 
included older women in their study populations. 
Three trials specifically recruited elderly women 
ages 65-70 and over [235, 236, 240]; and two trials 
recruited women ages 55 years and over [220, 233]. 
In conducting analyses of factors predicting out- 
comes of bladder training alone, two trials reported 
that age was not a factor in treatment outcome [151]. 
Similarly, age was also not a predictor of outcome in 
a trial incorporating an intervention involving the 
potential of three consecutive interventions based on 
participant goals (self-monitoring, bladder training, 
PFMT) [233]. 


2. OTHER 


Few bladder training trials examined predictors of 
treatment response. Several trials discussed the 
effect of diagnosis on treatment outcome. Two trials 
reported that urodynamic diagnosis did not have an 
effect on the treatment outcome as measured by 
incontinent episodes and the Incontinence Impact 
Questionnaire [151, 220]. These RCTs included 
women with urodynamic stress incontinence, detru- 
sor overactivity, or both diagnoses. Bladder training 
also led to greater clinical cures in one small drug 
trial. Women with sensory urgency (81%) and low 
compliance bladders (75%) versus those on oxybuty- 
ninimmediate release. (60%, 67%, respectively); 
however, oxybutynin. led to greater cure rates in 
patients with detrusor overactivity (93% vs 62%). 


B7. COMPLIMENTARY 


THERAPIES 


There is emerging evidence that complimentary the- 
rapy may influence both physiologic function and 
health outcomes. Complimentary therapies include 
those not part of the traditional biomedical model, 
such as relaxation, meditation, imagery, hypnosis, 
acupuncture and naturopathic and herbal remedies. 
While some consider biofeedback part of compli- 
mentary therapy, we have included biofeedback in 
this chapter as an adjunct to physical therapies. This 
section will examine evidence for the association and 
use of Complimentary Therapies in the management 
of Female Urinary Incontinence. A summary of 
research strategy and inclusion/exclusion criteria is 
given in Appendix 1. 


L PREVENTION 


No articles were identified. 


II. TREATMENT 


a) Quality of data 


In uncontrolled trials, acupuncture was used to treat 
13 patients (11 males, 2 females) with detrusor 
hyperreflexia from chronic spinal cord injuries 
[242], 15 elderly women with urge or mixed inconti- 
nence [243], and 20 patients (3 men, 17 women) with 
bladder instability or urgency [244]. Number of acu- 
puncture treatment sessions were 4 [242] and 12 
[243]. 


In an uncontrolled trial, 50 women with detrusor 
overactivity completed 12 hypnosis sessions over 
one month [245]. 


b) Results 


After 12 weeks of treatment, 77% of patients with 
“idiopathic detrusor instability” were symptomati- 
cally improved, though urodynamic assessment sho- 
wed resolution of detrusor activity in only 1 of 20 
subjects [244]. Three months after completing 12 
acupuncture sessions, 12 of 15 women considered 
themselves improved [243]. In spinal cord injured 
patients, after 4 acupuncture treatments, incontinen- 
ce resolved in 2 and improved in 6 of 13 patients 
[242]. After 12 hypnosis sessions over one month, 
subjects continued at home with a prerecorded cas- 
sette. After 12 sessions, 29 patients were symptom 
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free, 14 improved and 7 unchanged (of 50 total). 
Seven patients subsequently relapsed by 6 months 
[245]. 


c) Summary 


Uncontrolled data suggests that acupuncture and 
hypnosis improve overactive bladder symptoms. 
Current studies are limited by the lack of a placebo 
group and by very short follow-up. Level of eviden- 
ce: 3,4 


d) Recommendation 


Given the high placebo response rate in most studies 
that address overactive bladder symptoms, it is cru- 
cial that future studies on complementary therapies 
have a control group. When placebo treatment is not 
possible due to the nature of the intervention, a stan- 
dard treatment control group (for example, bladder 
training) should be used. Grade of recommendation: 
C,D 


HI. OTHER LUTS 


a) Quality of data 


Chang compared urodynamic measurements in 52 
women with urinary frequency, urgency and dysuria 
before and after one acupuncture treatment session, 
administered at two different points in each half of 
the subject group [246]. In a non-randomized trial of 
women with “urethral syndrome”, Huitian compared 
urinary frequency, nocturia, symptom scores and 
urodynamic indices between 128 women treated 
with acupuncture and moxibustion versus 52 treated 
with western medicine [247]. Women in the former 
group were treated every other day for 20 days (in 
some women, this course was repeated) and women 
in the latter group were given Hu Quian Lie Pian 
orally three times daily. 


b) Results 


Improvements were seen in urodynamic variables 
after acupuncture at one particular point (Sp. 6), but 
not at another (St. 36) [246]. After 1-2 months of 
treatment, 51.6% of women in the acupuncture/ 
moxibustion group reported over 2/3 reduction in 
symptom scores, compared to 5.8% in the medica- 
tion group. Before treatment, diurnal and nocturnal 
frequency were similar between the groups; after 
treatment, diurnal frequency decreased to 6.4 +/- 2.2 
in the acupuncture group (from 12.7 +/4.6 pre-treat- 
ment) and to 10.6 +/- 4.2 in the medication group 
(from 11.7 +/- 4.3 pre-treatment) and nocturnal fre- 
quency decreased in the acupuncture group from 3.9 


+/- 3.0 before treatment to 1.7 +/- 1.4 after treatment 
while no change was seen in the control group. Of 
interest, urethral closure pressure, which was similar 
in both groups before treatment, dropped significant- 
ly after treatment in the acupuncture group alone, 
from 110 +/_ 34 cm HəO to 42 +/. 29 cm H20. 


c) Summary 


There is insufficient information to summarize the 
effect of complementary therapies on lower urinary 
tract symptoms in women. Preliminary data suggests 
a role for such therapies, but highlights the impor- 
tance of choosing specific acupuncture points or spe- 
cific complementary treatments. 


d) Recommendation 


Randomized clinical trials are needed to assess the 
effect of complementary therapies on lower urinary 
tract symptoms in women. Various populations will 
likely respond differently to such therapies. When 
clinical trials are carried out by physicians inexpe- 
rienced with various complementary therapies, it is 
essential that they collaborate with practitioners ver- 
sed in such therapies. 


IV. FACTORS AFFECTING 
OUTCOME 


a) Age 


No data delineates the impact of such therapies on 
older versus younger women. 


b) Other 


Similarly, no such information was identified. 


C. URINARY INCONTINENCE 
IN MEN 


INTRODUCTION 


The investigation and management of incontinence 
in men suffers a gender bias in favour of women. 
Funded research and publications on incontinence 
are based predominantly on female samples. Studies 
on the patient with overactive bladder may include 
men but data analysis does not separate men from 
women. Indeed, most articles on urinary incontinen- 
ce in men focus only on the problem after prostatec- 
tomy, implying indirectly the unlikelihood of other 
causes. Although more prevalent in younger women 
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than younger men, the prevalence of incontinence in 
men and women over 65 is similar with equal effects 
on quality of life, health resources, and personal 
finances. 


A recent survey of men in four different cities in 
France, England, Korea, and Holland identified an 
incontinence rate in men over 60 ranging from 8% in 
Seoul to 23% in Birmingham [248]. The authors 
posit that it is cultural rather than actual differences 
that led to the different prevalence rates. In Spain, a 
population survey and interview of people over 65 
indicated a prevalence for incontinence of 14% in 
men and 30% in women noting that few had sought 
assistance for the problem [249]. These percentages 
are similar to those reported in the NOBLE study 
[250] in which Americans matched for sex and age 
were surveyed for the prevalence and burden of ove- 
ractive bladder. Frequency and urgency, with or 
without incontinence, were equally reported by men 
and women for an overall rate of 16.5%. The preva- 
lence of lower urinary tract symptoms, post micturi- 
tion dribble and urinary incontinence are known to 
increase with age: 10% of men over 75 reported urge 
incontinence and 22% over the age of 55 reported 
frequency, nocturia, and urgency, without inconti- 
nence, suggesting a protective mechanism of the 
prostate [251, 252]. Men with urinary symptoms 
report decreased quality of life scores, higher depres- 
sion scores, and interrupted sleep. In subgroup ana- 
lysis, nocturia, traditionally thought to be an indica- 
tor of prostatism, was reported equally by older men 
and women. Loss of sleep from nocturia is correlated 
with decreased socialization, increased symptom 
bother and increased seeking of medical care [253]. 


Despite the prevalence of incontinence and LUTS in 
older men, the only area which has received syste- 
matic consideration with respect to conservative 
management is associated with prostatectomy. 


° Incontinence after prostatectomy 


Urinary incontinence after prostatectomy is an iatro- 
genic condition that can decrease quality of life in 
those afflicted. It is debilitating and ranked higher 
than erectile dysfunction as impacting quality of life 
[254]. When incontinent men who have undergone 
radical prostatectomy are compared to their conti- 
nent counterparts there is a significant decrease in 
health related quality of life, urinary bother and satis- 
faction scores [255]. Incontinence after radical pros- 
tatectomy is primarily due to sphincteric incompe- 
tence but overactive bladder, mixed incontinence or 
decreased contractility [256, 257] should not be 
overlooked. The problem is not well understood but 


it is likely multifactorial [258] and related to neoure- 
thral or functional urethral length [259], preservation 
of the bladder neck [260], preservation of the neuro- 
vascular bundles [261, 262], de novo detrusor ove- 
ractivity [263], and sphincteric injury. The bladder 
neck sphincter is destroyed in all forms of prostatec- 
tomy and continence relies on a competent external 
urethral sphincter reinforced by pelvic floor muscu- 
lature [264]. If the pelvic floor muscles are weak lea- 
kage may ensue. Incontinence after transurethral 
resection of prostate (TURP) is most likely to be due 
to pre-existing abnormalities of bladder function 
such as poor compliance or detrusor overactivity, 
rather than direct sphincter injury [265] although 6% 
of men present with new incontinence [266] after 
TURP (see also Chapter 19, Surgical Treatment of 
Male Incontinence). 


Two risk factors have been repeatedly identified for 
incontinence after radical prostatectomy and TURP: 
abnormalities of detrusor contractility [263] and age 
[267]. Other related factors include previous TURP, 
preoperative radiotherapy [256, 268], trauma, spinal 
cord lesion, new obstruction such as unresected ade- 
noma, bladder neck contracture, or urethral stricture, 
Parkinsons disease [256, 269], dementia, and medi- 
cations [270]. 


The primary conservative treatment of incontinence 
after prostatectomy is pelvic floor muscle therapy 
(PFMT) [256, 271]. Anal electrical stimulation, 
PFMT, biofeedback or transcutaneous electrical 
nerve stimulation (TENS) have also been utilized 
and all treatments are reported as modestly success- 
ful. However, most studies are non-randomised or 
not controlled, with small, heterogeneous samples, 
and no objective outcome measures or long-term fol- 
low up. Moreover, the non-controlled nature of the 
studies does not account for a placebo effect reported 
as high as 39% when similar conservative manage- 
ment strategies are used for women with incontinen- 
ce [104, 270] nor for the spontaneous improvement 
up to 12 months after surgery. 


A total of 22 potentially relevant randomised studies 
on conservative management of post radical prosta- 
tectomy (n=20) or transurethral prostate resection 
(TURP) (n=2) urinary incontinence were identified. 
Ten were excluded: five were in Spanish with Engli- 
sh abstracts and appeared to be descriptive [272- 
276]; four were abstracts only [277-280] , and one in 
German [281] included the data for the post-prosta- 
tectomy patients with a group of post-polio female 
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participants. The remaining 12 studies all used some 
aspect of pelvic floor muscle exercise, but varied 
considerably. Interventions ranged from PFMT in 
comparison to no treatment or sham; PFMT with 
biofeedback, anal electrical stimulation or a combi- 
nation of therapies. Outcome measures varied: pad 
tests were 20 minute, 1, 4 or 24 hour periods; incon- 
tinence was defined as number of pads used, 1 gm or 
2 gm of urine loss on pad test. Withdrawals or dro- 
pouts were not or inconsistently reported. Only two 
[282, 283] discussed how this was dealt with in the 
analysis. Although all studies were identified as ran- 
domised controlled trials, only two [282, 284], clear- 
ly stated that an adequate technique of concealment 
of allocation had been used (sealed envelopes). Blin- 
ding was not described in the others although some 
attempted to minimize bias in intervention or outco- 
me measurement. Two [284, 285] had people not 
involved in provision of the intervention act as out- 
comes assessors and one[282] indicated that a single 
therapist, blinded to control group outcomes, provi- 
ded all treatment. Using the Jadad scale [286] one 
trial [282] received 2/5 points, three [283, 284, 287] 
received 1 point, and the rest received a score of 
zero. Subjects were recruited pre-operatively, post- 
operatively with the catheter in situ before it was 
known if they were incontinent or not. None specifi- 
cally stated that men were continent prior to surgery 
although this was assumed. Therefore some trials 
addressed the primary and/or secondary preventive 
effects of PFMT, and the others did not differentiate 
between primary/secondary prevention and treat- 
ment effects. It was not possible to provide definiti- 
ve answers for any of the questions. 


C1. LIFESTYLE INTERVENTIONS 


Lifestyle interventions are frequently recommended 
by continence advisors for men with LUTS [288] but 
no trials were found which specifically addressed the 
effectiveness of lifestyle interventions in men. The 
topics of prevention, weight loss, physical exercise, 
smoking, dietary factors, and constipation manage- 
ment are addressed in Incontinence in Women with 
all or predominantly female samples with no sub- 
group analysis of men. 


a) Quality of data 


No randomised trials assessing the effect of lifestyle 
interventions for prevention or treatment of urinary 
incontinence in men were identified. 


b) Results 
No trials identified. 
c) Summary 


It is reasonable to recommend healthy lifestyle 
choices that will reduce or delay the onset of athe- 
rosclerosis, cardiac failure and diabetes, both of 
which place a man at higher risk of co-morbid condi- 
tions that increase the risk urinary incontinence. 
Level of Evidence: Level 4 


d) Recommendation 


Lifestyle choices such as smoking obesity, and 
sedentary lifestyle known to affect health. Whether 
these factors have a direct impact on urinary inconti- 
nence is suggested but not known. Further studies on 
the effect of caffeine, in particular, would assist in 
guiding practice; research on the physiological effect 
of constipation and incontinence would assist in the 
understanding of the relationship between these two 
entities. 


Grade of Recommendation: D 


C2. PHYSICAL THERAPIES - PFMT 


No trials were found that specifically addressed the 

effectiveness of PFMT for incontinence in groups of 

men other than those having prostatectomy. All types 

and approaches to prostatectomy were considered 

(e.g. radical prostatectomy, TURP, open). Two trials 

addressed the effect of PFMT for post micturition 

dribble [289, 290]. The following questions guided 

the review: 

1. Does preoperative PFMT prevent urinary inconti- 
nence after prostatectomy? 

. Is PFMT an effective treatment for post prostatec- 
tomy incontinence? 

. Is one approach to PFMT better than another? 

4. Is PFMT better than other treatments for post pros- 

tatectomy incontinence? 


. Is PFMT an effective treatment for post micturi- 
tion dribble? 


1. PRIMARY/SECONDARY PREVENTION OF URI- 
NARY INCONTINENCE POST PROSTATECTOMY 


Trials included in this subsection address the effect 
of pre-operative PFMT, pre and post-operative 
PFMT, or post-operative PFMT on the incidence of 
post prostatectomy incontinence. To be included in 
this section trials needed to recruit men before sur- 
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gery or after surgery before it was know whether 
they were incontinent or not (e.g. whilst the catheter 
was still in situ). A number of trials used PFMT in 
conjunction with an adjunct (e.g. biofeedback) or 
another physical therapy (e.g. electrical stimulation). 
Because overall there were few trials, these combi- 
nation therapies have been considered below. 


2. PRE-OPERATIVE PELVIC FLOOR MUSCLE 
TRAINING AFTER RADICAL PROSTATECTOMY 


a) Quality of data 


Only one study (n=100) was found evaluating preo- 
perative PFMT on post operative continence out- 
comes after radical prostatectomy. Randomisation 
and allocation were not described. Urinary continen- 
ce outcome was assessed by a nurse not involved in 
the study by interview at 1,2, 3,4, and 6 months post 
surgery. There were three dropouts who did not 
appear to be included as intention to treat analysis. 
Last follow up was at 6 months. 


b) Results 


Men who had undergone two 45 minute biofeedback 
sessions 2 to 4 weeks preoperatively plus daily home 
practice (n=50) were compared to those who recei- 
ved only verbal and written teaching materials 
(n=50) [285]. No difference was found in achieve- 
ment of continence at 1,2,3,4, or 6 months between 
the two groups. Continence was assessed by telepho- 
ne interview, based on reported number of pads used. 


c) Summary 


It is not clear whether knowledge of and practice of 
pelvic floor muscle exercises before surgery 
improves continence recovery. Subjectively, it may 
help men prepare surgery and give them a sense of 
control but this concept requires further exploration. 
Level of evidence: 2 


d) Recommendation 


Studies comparing the effectiveness of pre versus 
post operative exercises are needed so that practitio- 
ners may advise men about preoperative preparation 
and budget conscious health boards can make infor- 
med decisions on program funding. In designing 
such studies, the natural history of incontinence after 
radical prostatectomy must be taken into account as 
the majority of men achieve continence by 12 weeks 
post surgery. This high attrition rate means that 
sample sizes must be large to detect any differences 
between protocols. 


Grade of Recommendation: C 


3. PREOPERATIVE AND POST OPERATIVE PFMT 
AFTER RADICAL PROSTATECTOMY 


a) Quality of data 


Four trials were found that assessed a combination of 
pre and post operative PFME for a total of 204 sub- 
jects. There was statistical heterogeneity and wide 
confidence intervals. Outcome measures varied from 
pad weight, pad count, and subject report. None of 
the trials described method of randomization or allo- 
cation concealment. Three did not provide informa- 
tion on whether outcomes assessors were blinded nor 
were dropouts described [283, 291, 292]. One trial 
[285] attempted to control for bias in outcomes 
assessment by having a nurse not directly involved in 
the study interview the subjects but it is not clear 
whether he/she was blinded to allocation group. Fol- 
low up in all studies was 1 year or less. 


b) Results 


Bales [285] gave initial instruction on PFMT using 
biofeedback (surface electrodes) 2-4 weeks prior to 
retropubic prostatectomy. The control group recei- 
ved only post operative verbal instruction on PFMT, 
and both groups were encouraged to practice PFMT 
four times daily once the catheter was removed at 
two weeks after surgery (N=100). There were no dif- 
ferences between groups at any of the time points. 
Mathewson-Chapman assigned all subjects (N=50) 
to one session of preoperative instruction using bio- 
feedback and verbal coaching then randomized them 
to active or non-intervention groups [291]. Post ope- 
ratively the intervention group (n=26) practiced 
PFMT with a home biofeedback unit (anal probe) 
from weeks 3 to 12 after surgery, whereas the control 
group (n=24) received no treatment. Both groups 
completed questionnaires, pad counts, and 24 hour 
pad test at weeks 2,5 and 12 post operatively. There 
were no differences between groups at any of the 
time points. Another study (n=38) used a non-tradi- 
tional pelvic floor exercise program plus biofeed- 
back with 2 sessions preop and 4 sessions every three 
weeks post op plus home exercise[283]. Continence 
was assessed by patient reported number of pads and 
continence questionnaires at 6, 12, 16, 20, 28 and 52 
weeks post surgery and was achieved more quickly 
at 12 weeks in the treatment group but this differen- 
ce was not significant by 16 weeks post surgery. 
Finally, in a small study of 16 men, Sueppel assessed 
the benefit of 2 sessions preoperatively and home 
exercises three times a day compared to PFMT using 
biofeedback started at 6 weeks post surgery. Both 
groups had follow up biofeedback sessions at 6, 12, 
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24, 40, and 52 weeks post op and were asked to do 
home exercises. At one year post surgery the preope- 
rative group was improved over the post operative 
only group based on a standardized 45 minute pad 
test (mean pad weight 2.8 gm vs 33.3 gm) [292]. 
This was the only trial that found a group difference. 


c) Summary 


The current trials suggest that there may be a modest 
benefit to preoperative and post operative interven- 
tions in early return to continence but that this bene- 
fit is not sustained over the long term. Level of Evi- 
dence: 2 


d) Recommendation 


Further preoperative/postoperative trials are required 
with adequate sample sizes and standardised proto- 
cols, taking into account that most men will achieve 
continence by 12 weeks post surgery, leaving only 
15-20% with significant leakage. 


Grade of Recommendation: B 


4. POST OPERATIVE PFMT AFTER PROSTATEC- 
TOMY 


e PFMT After Radical Prostatectomy 
a) Quality of data 


Two trials used digital rectal examination only to 
teach PFMT [282, 293] after radical prostatectomy 
and one after TURP [293]. There was considerable 
variation in the type and intensity of interventions 
and studies involved a heterogeneous group of men 
ranging from eight weeks to more than a year post 
operatively. Subjects with persistent incontinence 
may have more complex underlying reasons for 
incontinence and may be considerably different from 
men in the first weeks after surgery. Only one of the 
trials described the randomization method (sealed 
envelopes opened by the research in front of the sub- 
ject), had treatment provided by a therapist blinded 
to the control group outcomes, and described how 
withdrawals/dropouts were dealt with in the analysis. 
Outcomes were assessed by the primary investigator 
who had a direct involvement in the trial [282]. In 
both studies follow up was 12 months. 


b) Results 


The two studies used DRE rather than biofeedback to 
teach PFME for a total of 73 subjects. In the Moore 
[282] trial, men (n=63) were randomized to control 
(no active intervention), PFMT taught by a physio- 
therapist using digital rectal exam and abdominal pal- 


pation or PFMT augmented with electrical stimula- 
tion. Both treatment groups met with the therapist 
twice a week for up to 12 weeks. Joseph randomised 
a mixed group of 11 men (1 TURP, 4 RRP, and 6 radi- 
cal perineal prostatectomy) to weekly verbal teaching 
plus digital rectal assessment or biofeedback assisted 
PFME over a 4 week period [293]. There were no 
group differences in outcomes measured by 24 hour 
pad test, voiding diary or quality of life (IIQ-7). 


c) Summary 


Sample size and heterogeneity mean that no conclu- 
sions can be drawn about the benefits on return to 
continence PFMT taught using DRE. Level of Evi- 
dence: 2 


d) Recommendation 


Well designed studies are required using standardi- 
zed outcomes and adequate sample sizes to allow 
across study comparisons. 


Grade of Evidence: B 
° PFMT after TURP 
a) Quality of data 


One trial involved 58 patients after TURP [294] and 
one [293] included 11 patients with either TURP 
(n=1) or radical prostatectomy (n=10). One non ran- 
domized study on TURP patients [295] was also 
included because of the paucity of research post 
TURP. Little study has been dedicated to incontinen- 
ce after TURP. In fact, the issue has been largely 
ignored, perhaps because the incidence of inconti- 
nence after TURP is reported to be very low. Neither 
of the trials described randomization, allocation 
concealment, outcome assessment, or dropout data. 


b) Results 


Porru randomized men preoperatively to no inter- 
vention (n=28) or to active treatment (n=30) consis- 
ting of verbal instruction, digital rectal assessment of 
pelvic floor muscle contraction, and pelvic floor 
muscle contractions at home (varying frequency) 
starting on the first or second day post catheter remo- 
val [294]. Symptom score improved, pelvic muscle 
strength increased, based on digital rectal assess- 
ment, and diarised incontinence episodes were fewer 
in the active group in the first 3 weeks post TURP. 
By week 4, the differences between groups was no 
longer significant. These findings are similar to a non 
randomized study in which the first 25 subjects were 
assigned to control and the next 25 to treatment 
[295]. 
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c) Summary 


PFMT after TURP appears to reduce the length of 
time of incontinence after TURP but over time, the 
difference is not sustained. Level of evidence: 2 


d) Recommendation 


The natural history of urinary incontinence after 
TURP requires a systematic assessment using cur- 
rent standardized measures of voiding diaries, pad 
tests, and quality of life measures. 


Grade of Recommendation: C 


° PFMT Plus Biofeedback After Radical Prosta- 
tectomy 


a) Quality of data 


Four trials [283, 284, 287, 291] compared PFMT 
plus biofeedback with a no-treatment or placebo- 
treatment control group. There was clinical heteroge- 
neity regarding incontinence status at baseline, 
timing of recruitment and intervention, content of 
intervention and control treatments. Franke [287] 
used percentage of participants pad free, while 
Mathewson-Chapman [291] did not specify whether 
the incontinence rates were based on objective or 
subjective data. Parekh based incontinence on pad 
use [283]. Van Kampen used subjective report and 
amount of urine lost on pad test (< 2 g). There was a 
high drop out rate in the Franke [287] study and 
these data were not accounted for in the analysis nor 
were randomization, outcomes assessment or blin- 
ding described in three of the trials[283, 287, 291] 
Van Kampen did not describe randomization method 
and all treatment and follow up were provided by the 
investigator. Outcomes however were assessed 
directly by the patient (pad weight) or by a research 
nurse not involved with the study. Dropouts were 
clearly described although analysis did not appear to 
be on intention to treat [284]. Follow up in these stu- 
dies ranged from 12 week to 1 year. A recent 
Cochrane review found that there was a modest 
benefit of active biofeedback after radical prostatec- 
tomy [296]. The reviewers recommended further 
well designed studies, however, as the pooled bene- 
fit was seen in only one of the 4 trials described 
above. 


b) Results 


A total of 220 subjects in 4 trials received biofeedback 
assisted PFMT for incontinence after radical prosta- 
tectomy. Franke [287] randomised men (n=30) to 
treatment with PFMT using biofeedback (perineal 
patch electromyography through weeks 6, 7,9, 11 and 


16 post operatively), supplemented with home exer- 
cises (n=15). The control group (n=15) received no 
instruction. This was a small trial, with over 50% drop 
out rate. Mathewson-Chapman (n=50) had the inter- 
vention group perform PFMT with biofeedback (anal 
probe) at home from weeks 3-12 after surgery, whe- 
reas the control group received no treatment [291]. 
Men in the Parekh (n=38) trial had postoperative 
PFMT, and digital or anal-probe biofeedback [283]. 
Van Kampen recruited men (n=102) who were incon- 
tinent after catheter removal; 7/50 men received addi- 
tional anal electrical stimulation if their contractions 
were found to be weak [284]. The control group recei- 
ved placebo (skin) electrostimulation. 


c) Summary 


Although postoperative treatment of incontinence 
has received the most attention with 7 randomised 
trials and several non-controlled studies, only one 
trial by Van Kampen [284] has shown a significant 
difference between treatment and control subjects. 
However, methodological differences and limitations 
make the results difficult to interpret. The use of bio- 
feedback was the most common modality in the 
treatment of incontinence after radical prostatecto- 
my. It provides the patient with some visual feedback 
that may enhance PFME ability. Treatment appeared 
to improve continence at three months and, to the 
patient, this improvement may be highly significant 
in activity, well-being, and socializing. Such 
concepts require further investigation. 


In a 2004 Cochrane Review [296], the combined 
data from the total of 6 studies using DRE or bio- 
feedback at three months or less favoured the inter- 
vention (RR for failure 0.74, 95% CI 0.60 to 0.93), 
but there were no significant differences at 6 months 
or 12 months between the treatment and control 
groups. Level of Evidence: 2 


d) Recommendation 


Future studies must follow the established format for 
reporting results based on the ICS and CONSORT 
recommendations and journal editors must insist that 
trials be reported according to a standard format. 
Group exercise deserves attention, in part because of 
the peer support that men may receive from partici- 
pating in a group [297]. Both Moore [282] and Opso- 
mer [298] reported that support in the post operative 
period may be important to healthy recovery. 


Grade of Evidence: C 
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5. ONE APPROACH TO PFMT VERSUS ANOTHER 
AFTER RADICAL PROSTATECTOMY 


° BIOFEEDBACK COMPARISION WITH DRE 
AFTER RADICAL PROSTATECTOMY 


a) Quality of data 


One study of 42 subjects was found that compared 
the addition of biofeedback to digital rectal teaching 
of pelvic floor muscle exercises [299]. Subjects were 
randomised in a 2:1 order although allocation 
concealment is not described. Both groups received 
therapy from the same therapist. Outcome assessors 
are not described. Data was analysed on an intent to 
treat basis. There were no dropouts. The study is 
limited by the lack of a non intervention control 
group. Last follow up data was collected at 6 months 
post surgery. 


b) Results 


42 men were randomized 1 week after catheter remo- 
val to verbal instruction plus digital rectal teaching 
about PFME and 80-100 home exercises a day or to 
15 sessions of EMG biofeedback given over a 3 
week period along with 50-100 daily home exercises 
[299]. Evaluation at 1, 2,3, and 6 months with diary 
and 1 hour pad test showed no difference between 
groups at any of the time points. 


c) Summary 


The addition of biofeedback did not appear to impro- 
ve the outcomes of patients receiving PFMT for 
incontinence after radical prostatectomy. Level of 
Evidence: 3 


d) Recommendation 


The theoretical basis for teaching pelvic floor muscle 
exercises should not vary, whether the approach is 
digitally or assisted by biofeedback. However, pro- 
vides worthwhile reinforcement of behaviour for the 
patient [300]. The use of biofeedback is currently a 
therapist decision, based on economics and preferen- 
ce. 


Grade of Recommendation: C 


° BIOFEEDBACK COMPARISON WITH ELEC- 
TRICAL STIMULATION AFTER RADICAL 
PROSTATECTOMY 


a) Quality of data 


Two studies on biofeedback [298, 301] were identi- 
fied evaluating PFMT plus electrical stimulation, 
one of which was an abstract only. Neither trial pro- 


vided information on randomization, allocation 
concealment or outcome assessors [298](total sub- 
jects 182)In one study, results were difficult to ana- 
lyse because they were reported in percentages only 
with no standard deviations [301] and continence 
was defined broadly as 0 or 1 pad per day. Both 
authors stated a pad test was done but do not provi- 
de details of the pad test (1 hr, 24 hr). 


b) Results 


Wille reported on a study of 139 men who were ran- 
domized to three groups: verbal instructions; verbal 
instructions plus ES; or verbal instructions, ES, and 
biofeedback [301]. Treatment began after catheter 
removal and continued for 12 weeks. Mean percen- 
tage differences on 20 minute pad test at 3 and 12 
months post surgery were not significant between 
groups at either of the post op time points, with an 
overall continence rate of 86% at 12 months post sur- 
gery. Opsomer [298] randomised men to biofeed- 
back plus electrical stimulation (n=21) or a single 
session of verbal instruction with encouragement to 
do home exercises (n=22). Follow up with pad test at 
12 weeks showed no difference between groups. 


c) Summary 


The addition of biofeedback did not appear to impro- 
ve outcomes compared to verbal instruction. Level 
of Evidence: 2 


d) Recommendation 


Further studies on the topic must follow the Consort 
Guidelines for reporting data and include means, 
standard deviations, and details of statistical analysis 
to allow proper comparisons. 


Grade of Recommendation: C 
6. PFMT FOR POST MICTURITION DRIBBLE 


Post micturition dribble (PMD) is an annoying pro- 
blem experienced by many men of all ages likely due 
to a failure of the bulbocavernosus muscle to eva- 
cuate the bulbar portion of the urethra causing poo- 
ling of urine in the bulbar urethra which dribbles 
with movement 


a) Quality of data 


Two randomised studies totalling 85 subjects who 
had not undergone prostatectomy were found [289, 
290] in which PFMT and/or urethral milking were 
compared to verbal instruction and lifestyle changes. 
One explored directly the relationship between PMD 
and PFMT and the other had a subgroup of 36 men 
with PMD who were being treated conservatively for 
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erectile dysfunction. Randomisation was with com- 
puter generated list (not stated if researcher blinded 
to list sequence) [289] or sealed envelopes which the 
subject opened [290]. In both studies data collection 
was done by the researchers but data analysis was 
done by separate party. 


b) Results 


Paterson [289] assessed men assigned to daily 
PFMT, urethral milking, or lifestyle changes, using 4 
hour pad test at 5, 9, and 13 weeks. Both PFMT and 
urethral milking were found to be equally effective 
and better than lifestyle changes, relaxation therapy, 
and oedema management. In another study on PFMT 
to treat erectile dysfunction over 65% (n=36) of sub- 
jects also complained of PMD. Subjects were rando- 
mized to the PFMT using biofeedback (5 weekly 
treatments plus home exercises) or lifestyle recom- 
mendations. Outcome was based on subject report 
using a standardized questionnaire administered by 
an interviewer unaware of group assignment. The 
PFMT group not only reported a significant impro- 
vement in erectile function (p=0.001) but also a 
significant improvement in PMD (p<0.002)[290]. 


c) Summary 


Both PFME and urethral milking appear to be effec- 
tive in the control of the annoying symptom of post 
micturition dribble. Level of Evidence: 2 


d) Recommendation 


Men can be offered instruction to do a strong PFM 
contraction immediately after voiding or urethral 
massage to empty urethra and improve symptoms of 
post micturition dribble. 


Grade of Recommendation: C. 


C 3. PHYSICAL THERAPIES - 
ELECTRICAL STIMULATION 


Electrical stimulation is reported to be effective in 
the treatment of both stress and urge urinary inconti- 
nence in men [189, 202, 302]. Male detrusor overac- 
tivity including urge incontinence is due to neuroge- 
nic disorders and to bladder outlet obstruction such 
as benign prostatic hyperplasia. Male urodynamic 
stress incontinence is extremely rare but radical pros- 
tatectomy and, rarely, transurethral resection of the 
prostate may cause sphincter injury leading to stress 
incontinence [282, 303-305]. Detrusor overactivity, 
poor compliance and decreased contractility may 
also be factors related to post-prostatectomy inconti- 
nence [282, 306]. 


° Electrical stimulation for urge incontinence in 
men 


Similar to women, the etiology of urge incontinence 
in men is neurogenic, idiopathic and bladder outlet 
obstruction [307]. Besides this, many elderly men 
may also have prostatic enlargements with subse- 
quent symptoms of urgency, frequency, nocturia and 
urinary incontinence [308, 309]. Electrical stimula- 
tion can be effective for urge incontinence in both 
sexes, and is believed to be due to reflex inhibition of 
pelvic efferents or activation of hypogastric efferents 
through stimulation of the afferent input in the sacral 
route [182, 302]. However, there can be differences 
in the effects of electrical stimulation between men 
and women because of difference in gender, etiolo- 
gies and electrodes used. 


Electrical stimulation for stress incontinence in 
men 


Stress incontinence in men is rare, caused mostly by 
surgery (post-prostatectomy) or trauma. The most 
common cause of post-prostatectomy incontinence is 
stress incontinence due to sphincter dysfunction. 
Thus electrical stimulation can be used for post-pros- 
tatectomy incontinence by enhancing contractility of 
the pelvic floor muscles in the same way as female 
stress incontinence [309, 310]. 


PFMT is reported to be the mainstay therapy for 
post-prostatectomy. Electrical stimulation may be 
used as stand alone therapy, as a second-line treat- 
ment when other methods have failed, or in combi- 
nation with PFMT [296, 301]. It has been postulated 
that continence is regained more rapidly [275] and 
the duration of the application of electrical stimula- 
tion is reduced when PFMT is augmented with elec- 
trical stimulation [275, 311]. Electrical stimulation is 
also believed to be more effective in patients who are 
initially unable to identify and contract the correct 
pelvic floor muscles[85]. Some state that cancer is a 
contra-indication for ES as it is not known if ES sti- 
mulates an increase in abnormal cell activity 
[264]although there are no research data to support 
this. Therefore many physiotherapists are unwilling 
to use ES for patients with cancer and following radi- 
cal prostatectomy. Although there is insufficient evi- 
dence for this proposed contraindication, further 
research should clarify this potential danger. 


I. PREVENTION 


There have been no studies on the preventative role 
of ES for the treatment of urge incontinence or post 
prostatectomy incontinence in men. 
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Il. TREATMENT 


The aim of this subsection is to address the following 
questions: 


What is the most appropriate electrical stimulation 
protocol? 


Is electrical stimulation better than no treatment, 
placebo or control treatments for urinary inconti- 
nence? 


Is electrical stimulation better than other treat- 
ments? 


Does the addition of other treatments add a bene- 
fit to electrical stimulation or does the addition of 
electrical stimulation to other treatments add any 
benefit? 


What is the effect of electrical stimulation on 
other LUTS? 


What factors might affect the outcome of electri- 
cal stimulation? 


WHAT IS THE MOST APPROPRIATE ELECTRI- 
CAL STIMULATION PROTOCOL? 


ES protocols for men are almost similar to women. 
Usually intermittent, short-term stimulation (maxi- 
mal electrical stimulation: MES) using a portable sti- 
mulation device in home-use has been used. In males 
ES can be applied by rectal or surface electrodes. 
Although both kinds of electrodes have been repor- 
ted to be safe [182], sometimes patients do not tole- 
rate rectal plug electrode because of pain, discom- 
fort, mucosal injury or exacerbation of haemor- 
rhoids. Surface electrode (Transcutaneous electrical 
neurostimulation: TENS) are less invasive, and are 
preferred by some for the treatment of urge inconti- 
nence in men. The surface electrodes were positio- 
ned over the dorsal nerve of penis or peri-anal 
region, both at the S3 dermatome [311-313], tibial 
nerve [314, 315], the quadriceps and hamstring 
muscles[316], suprapubic region or the skin directly 
over the third sacral foramina [313]. For the treat- 
ment of post-prostatectomy incontinence, ES has 
been usually used in combination with PFMT. 
Usually a rectal electrode is used, and the stimulation 
artificially stimulates the pudendal nerve and its 
branches to cause direct reflex responses of the ure- 
thral and periurethral striated muscles. 


Frequencies of 5 to 20Hz are recommended for urge 
incontinence, and 20 to 50 Hz is used for stress (post- 
prostatectomy) incontinence [179, 199, 202]. 
Although a wide range of values has been claimed to 


be successful, the optimum has not been determined 
[317]. Duration of the stimulation varies according 
to investigators, from 15 minutes [315, 318] to 20 
minutes each [195], from twice daily [179, 315], 
every other day [318] to twice weekly [195]. As for 
the number of sessions needed, some suggest at least 
ten treatments before the clinical effect should be 
assessed [199, 319] and a session of 4-6 weeks [315, 
317, 320] to 14 weeks [318] of stimulation might be 
necessary before significant objective improvements 
are seen. 


° SUMMARY 


ES protocols for men have been developed from the 
female literature. It is not clear if any particular ES 
protocol is more effective than any other. The varia- 
bility in the findings of the trials included in this sec- 
tion may in part be due to differences in the effecti- 
veness of the wide range of protocols that have been 
tested. There are many differences in clinical appli- 
cation that have not yet been investigated. For the 
treatment of post-prostatectomy incontinence, ES 
using a patch or rectal electrode has been usually 
used in combination with PFMT. Some populations 
or subgroups of men may benefit from ES plus 
PFMT more than others. However, this observation 
has not been fully investigated to date. 


° IS ELECTRICAL STIMULATION BETTER THAN 
NO TREATMENT, PLACEBO OR CONTROL 
TREATMENTS FOR URINARY INCONTINENCE? 


ES versus no treatment or control 
treatment 


No studies were identified which addressed this 
comparison. 


KS versus placebo ES 


For ES in post-prostatectomy incontinence, most stu- 
dies suggest that electrical stimulation is successful 
but suffer from lack of control groups, have only 
small sample sizes, and do not include objective 
measures of incontinence. Moreover, long-term fol- 
low-up is lacking and the uncontrolled nature of the 
studies does not account for a placebo effect or for 
spontaneous improvement that may occur up to 12 
months after surgery [296, 310]. 


a) Quality of data 


There is no study of electrical stimulation versus pla- 
cebo in urinary incontinence reported exclusively in 
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men. Two placebo controlled-studies were identified 
including both sexes: one for urge incontinence and 
the other for stress incontinence [182, 189]. These 
studies were blinded for both patients and doctors. 
For ES in urge incontinence, 3 patients (8%) in the 
active group and 1 patient (3%) in the sham group 
dropped out, and 2 patients (5.4%) and 2 (6.5%), res- 
pectively, discontinued the treatment due to adverse 
events. The number of male patients (n=29) is relati- 
vely small, and stratified analysis between men and 
women was not performed [182]. For ES in post- 
prostatectomy incontinence, 2 of 35 patients (6%) 
dropped out and none of the patients had adverse 
events. However, the number of male patients (n=5) 
is too small to draw any conclusions [189]. 


b) Results 


Men with urge incontinence: There is one placebo- 
controlled study including both sexes. A placebo- 
controlled randomized study by Yamanishi et al 
[182] included 29 men and 39 women with urge 
incontinence. They demonstrated significant super- 
iority of active electrical stimulation to sham device, 
the cure and improvement rates being 22% and 81%, 
respectively, in the active group, and 4% and 35%, 
respectively, in the sham group. 


Men with stress (post-prostatectomy) incontinen- 
ce: Yamanishi et al [189] performed a placebo- 
controlled randomized study in 35 patients (30 
women and 5 men) with stress incontinence. Four 
men had post-prostatectomy incontinence and one 
had sphincter deficiency due to sacral cord tumor. 
One of 5 men was cured and a second was improved 
by the active ES but nobody was cured or improved 
by sham ES. 


c) Summary 


There has been no study of electrical stimulation ver- 
sus placebo in urge incontinence for men exclusive- 
ly. There are only two placebo-controlled studies 
including both sexes, and the number of male 
patients is too small to draw any valid conclusion 
whether ES is better than placebo or not in men. 
(Level of Evidence: 2) 


d) Recommendation 


Further randomized controlled study in large 
samples and long-term follow up may be necessary 
for the treatment of urinary incontinence in men 
exclusively. 


Grades of recommendation: D 


° Is ELECTRICAL STIMULATION BETTER THAN 
OTHER TREATMENTS? 


There are three randomized-controlled studies com- 
paring ES vs other treatments. Two studies compared 
electrical stimulation with magnetic stimulation; one 
study included both men and women for urge incon- 
tinence [183], and another study included men with 
post-prostatectomy incontinence [206]. One study 
had a crossover design comparing ES with medica- 
tion including both men and women with urge incon- 
tinence[184]. 

ES VERSUS MAGNETIC STIMULATION 

a) Quality of data 

Two RCTs were identified. One study is an investi- 
gational urodynamic study on the inhibition of detru- 
sor overactivity comparing electrical stimulation 
with magnetic stimulation in both sexes [183]. In this 
small trial, random allocation concealment was ade- 
quate, but no subgroup results between men and 
women were reported. Another study included men 
with post-prostatectomy incontinence and compared 
ES, magnetic stimulation and PFMT [206]. Treat- 
ment sessions were 20 minutes, twice a week for two 
months and followed up for six months. 


b) Results 


Yamanishi et al[183] compared the effects of func- 
tional magnetic stimulation on the inhibition of 
detrusor overactivity with electrical stimulation in 32 
patients (15 males, 17 females; aged 62.3 + 16.6 
years). Although bladder capacity at first desire to 
void and maximum cystometric capacity increased 
significantly in both groups, the increase in maxi- 
mum cystometric capacity was significantly greater 
in the magnetic stimulation group (105.5+130.4% 
increase compared with the pretreatment level) than 
that in the electrical stimulation group (16.3433.9% 
increase). 


Yokoyama treated 36 men with post-prostatectomy 
incontinence and randomly allocated into ES, 
magnetic stimulation and PFMT group (12 men in 
each group) [206]. They found that the leakage 
weight during the 24 hours after removing the cathe- 
ter was 684, 698 and 664 g for the ES, magnetic sti- 
mulation and PFMT groups, respectively. At 1 
month, it was 72, 83 and 175 g (ES vs PFMT, 
p<0.05), and at 2 months was 54, 18 and 92 g 
(magnetic stimulation vs PFMT p<0.05), respective- 
ly. Finally, 6 months later, the average 24-hour lea- 
kage weight was less than 10 g in all groups. No 
complications were noted in any of the groups. They 
concluded that both magnetic and electrical stimula- 
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tion offered earlier continence compared with PFMT 
after radical prostatectomy. 


c) Summary 


Only two RCTs were identified for ES vs magnetic 
stimulation. One RCT compared ES with magnetic 
stimulation in urge incontinence including both 
sexes, but studied only urodynamic effects on the 
inhibition of detrusor overactivity. Another RCT 
included post-prostatectomy incontinence in men. 
The sample size of men in these two studies was 
small and there is insufficient evidence to determine 
whether ES is better than magnetic stimulation in 
men. (Level of Evidence:2) 

d) Recommendation 

High quality RCT’s with an appropriate sample size 
and with long-term follow up are urgently required 
to investigate these comparisons. 


Grades of recommendation: D 

° ES vs MEDICATION 

a) Quality of data 

One RCT was identified which had a crossover desi- 


gn comparing ES with medication for urge inconti- 
nence in both sexes [184]. 


b) Results 


Soomro et al[184] compared the effects of transcuta- 
neous electrical nerve stimulation (TENS) over the 
perianal region with oxybutynin in 43 patients (13 
men, 30 women) with detrusor overactivity, and 
reported that both treatments improved subjective 
parameters but that only oxybutynin showed signifi- 
cant improvements in objective urodynamic parame- 
ters such as bladder volume at first desire to void and 
at first overactive detrusor contraction. 


c) Summary 


This RCT comparing ES vs medication showed that 
both treatments were equally effective subjectively 
but that only oxybutynin improved urodynamic para- 
meters for urge incontinence including both sexes. 
However, the number of men is too small to draw 
any conclusions whether medication is better than 
ES or not. (Level of Evidence:2). 


No studies were identified ES vs other treatments for 
stress incontinence. 


d) Recommendation 


Since there are no randomized trials of electrical sti- 
mulation vs other therapies in urinary incontinence 
reported exclusively in men, high quality RCT’s with 
an appropriate sample size and with long-term fol- 
low up are urgently required to investigate these 


comparisons. 
Grades of recommendation: D 


DOES THE ADDITION OF OTHER TREAT- 
MENTS ADD A BENEFIT TO ELECTRICAL STI- 
MULATION OR DOES THE ADDITION OF ELEC- 
TRICAL STIMULATION TO OTHER TREAT- 
MENTS ADD ANY BENEFIT? 


a) Quality of data 


There are no studies of addition of electrical stimula- 
tion to other treatments in urge incontinence in men. 


Three randomized controlled studies have been iden- 
tified on addition of electrical stimulation to other 
treatments for men with post-prostatectomy inconti- 
nence[282, 301] [298]. Moore et al [282] compared 
standard treatment, versus intensive PFMT versus 
intensive PFMT plus rectal electrical stimulation in 
63 men. Wille et al [301] compared PFMT alone, 
PFMT plus electrical stimulation and PFMT plus 
electrical stimulation plus biofeedback in 139 men. 
Opsomer et al [298] compared intensive PFMT plus 
electrical stimulation plus biofeedback training, with 
simple PFMT in 43 men. 


b) Results 


Men with post-prostatectomy incontinence: 
Moore et al [282] compared standard treatment (ver- 
bal and written instructions about PFMT), versus 
intensive PFMT versus intensive PFMT plus rectal 
electrical stimulation (twice a week) in 63 men with 
urinary incontinence > 8 weeks after radical prosta- 
tectomy. Incontinence improved greatly in all three 
groups, but no differences were noted among the 
three groups in terms of the amount of urine loss at 
16 and 24 weeks, or the QOL scores with IIQ-7 or 
QLQ C30. Wille et al [301] randomized 139 patients 
who underwent radical prostatectomy into three 
groups: those received PFMT alone (n=47), those 
who received PFMT plus electrical stimulation 
(n=46) and those PFMT plus electrical stimulation 
plus biofeedback (n=46). Overall subjective conti- 
nence percentage (questionnaire) was 21.4% imme- 
diately after catheter removal, 59.2% after 3 months 
and 85.9% after 12 months, and there was no signi- 
ficant difference between groups. Overall objective 
continence percentage (pad test) was 32.9% imme- 
diately after catheter removal, 65% after 3 months 
and 83% after 12 months without any significant dif- 
ference between groups. Opsomer et al [298 ]compa- 
red intensive PFMT plus electrical stimulation once 
a week plus biofeedback training (n=21), with 
simple PFMT (n=22). No statistical significant diffe- 
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rence was found between the two groups in terms of 
cure. 


c) Summary 


There is no study of the addition of electrical stimu- 
lation to other treatments in urge incontinence on 
men. Three randomized controlled studies have been 
identified regarding the addition of electrical stimu- 
lation to other treatments for men with post-prosta- 
tectomy incontinence. From these three randomized 
trials, electrical stimulation did not show any addi- 
tional improvements compared to PFMT alone, 
however the numbers were relatively small. (Level 
of Evidence:2) 


d) Recommendation 


Although it seems that at present there is no extra 
benefit in adding electrical stimulation to PFMT, this 
hypothesis needs to be investigated in further high 
quality trials. 


Grades of recommendation: B 


IHI. OTHER LUTS 


No studies were identified which addressed this 
comparison in men. 


IV. FACTORS AFFECTING 
OUTCOME 


a) Age 

Incontinence is a common condition that increases 
markedly with advancing age [321]. In elderly men, 
urge incontinence is the most frequent type of incon- 
tinence, but co-morbid conditions, either related or 
unrelated to the lower urinary tract as well as prior 
prostate surgery are significant factors [322]. 
Resnick et al reported that, in 94 of the 245 inconti- 
nent patients (77 women and 17 men), detrusor ove- 
ractivity was the predominant cause in 61%, with 
concomitant impaired detrusor contractility present 
in half these patients. Up to 30% of elderly men in 
long term care may have bladder outlet obstruction, 
and 50 to 75% of men with bladder outlet obstruction 
may have detrusor overactivity symptoms [308, 
321]. 


Device-based conservative therapies for urinary 
incontinence have been studied very little in older 
persons. Elderly men may have more co-morbid 
conditions than young men, such as dementia, 
changes in the secretion of vasopressin, venous 


insufficiency, renal disease, heart failure, drug inta- 
ke, restricted mobility and constipation many studies 
of electrical stimulation for urinary incontinence 
include young-elderly and some middle elderly sub- 
jects [319]. The efficacy of electrical stimulation for 
urge incontinence in elderly men might be the same 
as that of women. Mean age of the patients reported 
in the studies of electrical stimulation for post-pros- 
tatectomy incontinence is 65-67 years old, thus these 
studies mostly included elderly men but with incon- 
tinence primarily as a result of sphincter incompe- 
tence rather than pure overactive bladder symptoms. 


e RECOMMENDATIONS 


Although studies of electrical stimulation for post- 
prostatectomy incontinence mostly included elderly 
men, there are no studies comparing the effects of 
electrical stimulation for urinary incontinence bet- 
ween young and elderly men. Further RCTs compa- 
ring the effects of electrical stimulation for urinary 
incontinence between young with elderly men may 
be necessary. 


Grades of recommendation: D. 
b) Other 


Many other factors, such as types of electrodes, inten- 
sity, frequency and duration of stimulation, electrode 
positioning, diagnosis and underlying cause, patient 
selection, study design, outcome parameters and side 
effects may be factors affecting outcome. 


As already has been stated in the ES protocols sec- 
tion, rectal or surface electrodes are used in males. 
Interferential therapy, another type of stimulation, 
which is generated by interferential waves, has also 
been reported to be effective in older references 
[125,323]. The positioning of surface electrodes was 
various: over the dorsal nerve of penis or peri-anal 
region, both at the $3 dermatome [311-313], tibial 
nerve [314, 315], the quadriceps and hamstring 
muscles[316], suprapubic region or the skin directly 
over the third sacral foramina [313]. The intensity of 
stimulation is recommended to be up to the maxi- 
mum tolerable level, because many authors report 
that the stronger the intensity, the better the outcome 
[179, 183, 189, 195, 199, 202, 302]. Frequencies and 
duration of the stimulation, and the number of ses- 
sions varies according to investigators. These factors 
as well as patient selection and compliance may 
affect outcome. However, there are no studies com- 
paring these factors in male patients. 


° RECOMMENDATIONS 


There are no studies investigating these factors affec- 
ting outcome in male patients. 


Research should first focus on identification and pro- 
per description of factors affecting outcome of ES. 
After this, the focus should be on how and to what 
extent these factors affect outcome of ES-treatment 
and whether or not these factors can be influenced by 
ES. 


Grades of recommendation: D 


C4. PHYSICAL THERAPIES — 


MAGNETIC STIMULATION 


Background information, advantages and use of 
magnetic stimulation for urinary incontinence in 
women have already been discussed (ref ii) subsec- 
tion 6). Magnetic stimulation has also been used in 
men however it unclear whether the mode of action 
and effects of magnetic stimulation are similar in 
men as in women. 


Magnetic stimulation is used to treat urinary inconti- 
nence after radical prostatectomy [206, 324] and for 
the inhibition of detrusor overactivity [183]. 


I. PREVENTION 


In this subsection the question “Is magnetic stimula- 
tion effective for the primary/secondary prevention 
of urinary incontinence in adult men?’ is addressed. 
The literature search revealed no systematic reviews 
or (q)RCTs addressing prevention of urinary inconti- 
nence. 


No trials investigating the primary/secondary 
prevention effects of magnetic stimulation for 
adult men with urinary incontinence were 
found. 


II. TREATMENT 


The aim of this subsection is to address the following 
questions: 


e Is magnetic stimulation better than no treatment, 
placebo or control treatment for urinary inconti- 
nence? 


e Is one type of magnetic stimulation better than 
another? 


e Is magnetic stimulation better than other treat- 
ments? 


° What factors might affect the outcome of magne- 
tic stimulation? 


Only 3 RCTs were identified, two full manuscripts 
and 1 abstract [183, 206, 324]. Readers should note 
that the trial by Yamanishi et al [183] included both 
men and women with urinary incontinence. It is pos- 
sible that the effects of magnetic stimulation might 
be different between sexes (due to differences in the 
underlying cause of detrusor overactivity) so this 
study has not contributed to the analysis where they 
do not differentiate the effects of treatment in women 
versus men. 


The study of Nehra is still ongoing, no data are yet 
available. 


° MAGNETIC STIMULATION VERSUS NO 
TREATMENT, PLACEBO OR CONTROL TREAT- 
MENTS 


No studies were found addressing this question. 


No trials comparing approaches to magnetic stimula- 
tion were found. Research is needed. 


° ONE APPROACH TO MAGNETIC STIMULATION 
VERSUS ANOTHER 


No studies were found addressing this question. 


° MAGNETIC STIMULATION VERSUS 
TREATMENTS 


OTHER 


Two studies were identified. One study was found 
that compared magnetic stimulation with electrical 
stimulation in men (and women) with detrusor ove- 
ractivity [183]. This comparison is described and 
evaluated in the section of electrical stimulation in 
women above. The magnetic stimulator unit was set 
on an armchair type seat and had a concave-shaped 
coil. For electrical stimulation, a surface electrode on 
the dorsal part of the penis was used. Stimulation 
was applied continuously at 10 Hz in both groups. 


Another study compared effects of magnetic vs elec- 
trical stimulation in men with urinary incontinence 
after radical prostatectomy [206]. 


Yokoyama used 3 research groups [206]. Magnetic 
stimulation was given with the Neocontrol system. 
Treatment sessions were for 20 minutes, twice a 
week for 2 months. Frequency of the pulse field was 
10 Hz for 10 minutes, followed by a second treat- 
ment at 50 Hz for 10 minutes. For electrical stimula- 
tion, an anal electrode was used. Pulses of 20 Hz 
square waves at a 300 Fs pulse duration were used 
for 15 minutes twice daily for 1 months. The control 
group received only pelvic floor muscle exercises. 
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a) Quality of data 

In the single, small trial of Yamanishi [183] alloca- 
tion concealment was adequate. In the other study 
the authors simply stated that allocation was at “ran- 


” 


dom”. 


Blinding of assessors was reported in none of the stu- 
dies. In none of the trials was a power calculation 
performed. In both studies group sizes were less than 
25 men to each comparison group. 


The two trials did not report whether or not they had 
any dropouts or losses to follow up. One trial follo- 
wed men up beyond the post treatment evaluation for 
six months [206]. There was no post treatment fol- 
low-up in the other study. 


b) Results 


1. URINARY INCONTINENCE AFTER RADICAL PROSTATEC- 
TOMY 


Yokoyama found that the leakage weight during the 
24 hours after removing the catheter was 698, 684 
and 664 g for the magnetic stimulation, electrical sti- 
mulation and control groups, respectively [206]. At 1 
month, it was 83,72 and 175 g (electrical stimulation 
vs controls, p<0.05), and at 2 months was 18, 54 and 
92 g (magnetic stimulation vs controls p<0.05), res- 
pectively. Finally, at 6 months, the average 24-hour 
leakage weight was less than 10 g in all groups. Qua- 
lity-of-life measures decreased after surgery, but gra- 
dually improved over time in all groups. No compli- 
cations were noted in any of the groups. It was 
concluded that both magnetic and electrical stimula- 
tion offered earlier continence compared with the 
control group after radical prostatectomy. 


With only one single small trial comparing magnetic 
stimulation with electrical stimulation there is insuf- 
ficient evidence to determine if magnetic stimulation 
is better than electrical stimulation in men with uri- 
nary incontinence after radical prostatectomy. 


2. DETRUSOR OVERACTIVITY 


In the trial of Yamanishi [183] bladder capacity at 
first desire to void and the maximum cystometric 
capacity increased significantly during stimulation 
compared with prestimulation levels in both groups. 
However, the (mean +/- sd) amount the maximum 
cystometric capacity increased was significantly 
greater in the magnetic stimulation group (than that 
in the electrical stimulation group (114.2 +/- 124.1 
ml vs 32.3 +/- 56.6 ml). The authors concluded that, 
although both treatments were effective, the inhibi- 
tion of detrusor overactivity appeared to be greater in 
the magnetic stimulation group than in the electrical 
stimulation group. Because of the small numbers in 


this trial and the fact that both women and men were 
included and no subgroup results were reported this 
conclusion seems to be premature. 


With only one single small trial comparing magnetic 
stimulation with electrical stimulation there is insuf- 
ficient evidence to determine if magnetic stimulation 
is better than electrical stimulation in men with 
detrusor overactivity. 


c) Summary 


For comparisons of magnetic stimulation with elec- 
trical stimulation reporting was limited to two rele- 
vant trials, one in men with urinary incontinence 
after radical prostatectomy, another in men with 
detrusor overactivity, providing insufficient evidence 
for the effect of magnetic stimulation in men with 
these kind of health problems. 


d) Recommendations 


Further high quality RCTs, using adequate sample 
sizes, are necessary. 


HI. OTHER LUTS 


No studies were found. 


IV . FACTORS AFFECTING 
OUTCOME 


None of the trials specifically recruited older men. 
None of the trials, included in this subsection on 
magnetic stimulation, reported factors affecting out- 
come. 


However, in a study of Sand et al. [216] risk factors 
predicting success of magnetic stimulation in women 
were evaluated. A successful response to therapy was 
statistically associated with the absence of risk fac- 
tors as prior anti-incontinence operations, inconti- 
nence of greater than 10 years’ duration and the use 
of medications known to cause incontinence. 


Other factors that might influence success or failure 
of magnetic stimulation are body habitus (thin 
patients have most significant detrusor responses, 
presumably due to a shorter distance between the sti- 
mulating coil and the sacral nerve roots), and bladder 
volume (in 11 spinal-injured patients the detrusor 
response to magnetic stimulation dampened with 
increasing bladder volumes) [217]. Finally, the most 
effective treatment parameters and protocols are not 
yet to be determined [205]. 
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None of the included trials addressed the effect 
of age, or any other factor, on outcome of 
magnetic stimulation. A few authors indicate 
the relevance of some factors but the causal 
relationship between these factors and the out- 
come of magnetic stimulation has yet to be 
determined 


C5. SCHEDULED VOIDING 
REGIMES 


Scheduled Voiding Regimes include bladder trai- 
ning, timed voiding, habit training and prompted voi- 
ding. They are frequently combined to achieve maxi- 
mum benefits. Although there is evidence to indicate 
that scheduled voiding regimens, especially bladder 
training and timed voiding, are commonly used in 
the treatment of men with urinary incontinence and 
other lower urinary tract symptoms, there has been 
substantially less literature that addresses their use in 
men as compared to the vast literature on their use in 
women 


I. PREVENTION 


No trials investigating the prevention effects of sche- 
duled voiding regimens for men with urinary incon- 
tinence were found 


Il. TREATMENT 


Since the last review by the Second International 
Consultation on Incontinence, there have been two 
reports involving bladder training that have included 
men in the study population [36]. Three earlier 
reports were also located, although these included 
only a small number of men in the sample [235, 236, 
240]. 


a) Quality of data 
1. BLADDER TRAINING 


A total of 5 RCTs involving 142 men met the criteria 
for inclusion in this review. All trials which were pre- 
viously described in the section on Quality of Inclu- 
ded Studies under Scheduled Voiding Regimens in 
Women had predominantly female participants; one 
RCT compared bladder training to bladder training 
and caffeine reduction (7 men, 86 women) [36]; and 
three RCTs compared bladder training and placebo 


to anticholinergic drug therapy available prior to 
1995 (Castleden et al., 6 men, 28 women [240]; 
Wiseman et al., 4 men, 30 women [236]; Szonyi et 
al., 2 men, 58 women [235]). The largest RCT com- 
pared bladder training plus anticholinergic drug the- 
rapy to drug therapy available after 1995 (123 men, 
378 women) [8]. A sixth study comparing bladder 
training supplemented with drug therapy after 3 
months was located but was excluded from review 
because the full length report was only available in 
Japanese [325]. 


2. TIMED VOIDING 


There was only one case series report located on 
timed voiding in men [224]. In this study, 20 men 
who were awaiting behavioural therapy for persis- 
tent post-prostatectomy incontinence were instructed 
to void every two hours and keep a daily bladder 
record. Outcomes were measured by a 2-week voi- 
ding diary kept at baseline and during 2 weeks of 
timed voiding by patients diagnosed with stress 
incontinence, urge incontinence, and continual lea- 
kage. 


3. HABIT TRAINING 


There are no articles reporting this method exclusi- 
vely in men. 


4. PROMPTED VOIDING 


There are no articles reporting this method exclusi- 
vely in men. 


b) Results 
1. BLADDER TRAINING 


Mattiasson et al [232] reported that, in a single-blind 
study in 501 patients (25% men) with overactive 
bladder, bladder training plus tolterodine (2mg) was 
more effective than tolterodine alone, in terms of 
reduction in voiding frequency and the increase in 
volume voided per void, but that the reduction of 
incontinence episodes was not significantly different 
between the two treatment groups. 


2. TIMED VOIDING 


There is limited evidence on the effect of timed voi- 
ding in men. Sogbein et al [326] applied timed voi- 
ding in incontinent men in a geriatric hospital with 
an 85% improvement rate. In a case series report 
[224], 2 hour timed voiding was used with only 12 
out of 20 men aged 55 to 89 years with persistent 
post-prostatectomy incontinence because the men 
were either already on or unwilling to go on a voi- 
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ding schedule or results were not presented because 
the patient was noncompliant. In five men with stress 
incontinence, timed voiding resulted in a 28.5% 
decrease of incontinent episodes; in three men with 
urge incontinence, two improved and one dramati- 
cally regressed producing a 33.1% increase in incon- 
tinent episodes; and in 4 patients with continual lea- 
kage, there was no reduction in % wet intervals. 


3. HABIT TRAINING 


There are no articles reporting this method exclusi- 
vely in men. 


4. PROMPTED VOIDING 


There are no articles reporting this method exclusi- 
vely in men. Although published studies generally 
concluded the technique had a favourable effect, 
these studies are usually not adequately controlled 
[226]. Other disadvantages of this method are that it 
requires considerable manpower and compliance 
from nursing staff [327]. 


c) Summary 


There is insufficient evidence to comment on the 
effect of bladder training, timed voiding and promp- 
ted voiding either alone or in combination with other 
treatments in men suffering from urinary incontinen- 
ce. No evidence is available relating to habit training 
in men. 


d) Recommendations 


High quality RCTs with an appropriate sample size 
and with long-term follow up are urgently required 
to look at the effects of bladder training, timed voi- 
ding, habit training and prompted voiding in men 
suffering from urinary incontinence 


Grades of recommendation: C. 


IHI. OTHER LUTS 


No studies were identified in men. 


IV. FACTORS AFFECTING 
OUTCOME 


a) Age 


The 5 RCTs involving bladder training included 
older men as well as women in their study popula- 
tions. Three trials specifically recruited elderly 


adults ages 65-70 and over [235, 236] [240]. The lar- 
gest trial of men recruited adults age 18 and over 
with a median age of 62 years. 


There were no subgroup analyses related to age and 
gender effects so it is not possible to draw conclu- 
sions regarding the effect of bladder training in older 
men [232]. Voiding regimens are of particular inter- 
est vis-a-vis the elderly, but some are effective in 
younger patients with urge incontinence [218]. 


b) Others 


Five of the 15 trials reported on factors affecting the 
outcomes of bladder training; none of these trials 
were with men. No studies were identified on other 
factors affecting outcome of timed voiding and 
prompted voiding in men. 


Patients who appear to benefit most are highly moti- 
vated individuals without cognitive deficits. Men 
and women with stress and urge incontinence have 
benefited, whereas patients with severe sphincter 
damage (e.g. after radical prostatectomy) generally 
do not benefit [218]. 


C 6. COMPLIMENTARY THERAPIES 


Similar to women, complimentary therapies inclu- 
ding acupuncture are used for the treatment of male 
incontinence. Acupuncture is a traditional Chinese 
modality and has been used for the treatment of uri- 
nary disturbances. Acupuncture has been reported to 
relieve overactive bladder symptoms including uri- 
nary incontinence due to spinal cord injury [242], 
and idiopathic detrusor overactivity or mixed incon- 
tinence [243, 244, 328]. Other trials include relaxa- 
tion, meditation, imagery, hypnosis and naturopathic 
and herbal remedies. However, only trials of acu- 
puncture therapy have been found in men with uri- 
nary incontinence. 


I, PREVENTION 


No studies were identified on the preventative role of 
complimentary therapies in men. 


II. TREATMENT 


Acupuncture of urge incontinence in men: It has 
been shown to improve urodynamic parameters such 
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as bladder capacity [242, 328]. Acupuncture is a 
form of somatic sensory stimulation[243]. The 
mechanism by which acupuncture inhibits detrusor 
overactivity remains unclear, but suppression of the 
spinal and supraspinal reflexes that lead to bladder 
contractions is considered one of the most important 
mechanisms of acupuncture stimulation. In an expe- 
rimental study with anesthetized rats, an acupunctu- 
re-like stimulation of the perineal skin and muscles 
inhibited detrusor contraction [329, 330]. A release 
of neuropeptides (e.g. endorphins) by acupuncture 
may be another possible mechanism of increasing 
the bladder storage [243]. 


Acupuncture of stress incontinence in men: Acu- 
puncture may also change sphincter activity. Ure- 
thral electromyography in rats showed excitation 
when acupuncture-like stimulation was applied to 
the skin and underlying structures in the rostral half 
of the body, the hind paw, the perineal area, testis or 
urethra, while a reduction of this electromyography 
was seen when the bulbocavernosus, sacrococcygeus 
or pubococcygeus muscles were stimulated [331]. 
Kubista et al [332] showed a significant increase in 
the urethral closing pressure. However, there has 
been no report on the effects of acupuncture for male 
stress or post-prostatectomy incontinence. 


Acupuncture protocols 


Acupuncture was carried out with disposable stain- 
less steel needles (0.3mm in diameter, 60mm in leng- 
th) inserted into the bilateral BL-33 (Zhongliao) 
points on the skin of the third posterior sacral fora- 
mina [242, 244, 328] or several other points (BL- 
31,32, 21, 23, SP-6, KI-3, LI-11,CV-1,2,4,5 accor- 
ding to [333], usually performed once or twice week- 
ly [242-244, 328, 334]. Thus the acupuncture proto- 
cols are determined depending on the investigators, 
and there is no evidence indicating what is the most 
effective acupuncture protocol (Level of evidence: 
4). 


Acupuncture Treatment for Urinary Incontinence 
a) Quality of data 


Only one RCT has been identified including both 
men and women[335], but there is no study exclusi- 
vely for men. No reports were found on the effects of 
acupuncture for male stress or post-prostatectomy 
incontinence. 


b) Results 


In an uncontrolled study, Kitakoji et al [328] treated 
11 patients (9 males 2 females) with overactive blad- 
der including 3 with benign prostatic hyperplasia. 


Improvement of symptom was noted in 9 patients 
(82%), overactive detrusor contractions disappeared 
in 6 (55%) and significant improvements in both 
maximum cystometric capacity and bladder com- 
pliance were obtained after the treatment. Acupunc- 
ture was found effective in all 3 patients with benign 
prostatic hyperplasia. Honjo et al [242] have repor- 
ted an improvement of urinary incontinence due to 
neurogenic detrusor overactivity in 13 patients 
(11males, 2 females) with chronic spinal cord injury. 
The treatment was repeated once a week for four 
weeks. Incontinence disappeared in 2 (15%) and 
decreased to 50% or less compared to baseline in 6 
(46%). Maximum cystometric capacity increased 
significantly from 76.24+62.3 to 148.1+81.5 ml 1 
week after the 4th acupuncture. 


In randomized controlled study, Ellis et al [335] sho- 
wed that the frequency of voiding at night was redu- 
ced after acupuncture in a randomized-placebo- 
controlled single-blind study among 20 elderly 
patients (3 males, 17 females). 


c) Summary 


Most studies suggest that acupuncture is effective 
and can be an alternative to the pharmaceutical the- 
rapy, for both men and women, for the treatment of 
urge incontinence. Its use is, however, limited due to 
difficulties in the skill, and the lack of controlled stu- 
dies. However, control groups are missing, sample 
sizes are small, objective measures of incontinence 
are not included and long-term follow-up is lacking. 
(Level of Evidence: 4) 


d) Recommendations 


Further randomized controlled study comparing acu- 
puncture with no therapy, sham-puncture, medica- 
tion and other complimentary study, in large samples 
and long-term follow up may be necessary for the 
treatment of urinary incontinence in men exclusive- 


ly. 


Grades of recommendation: D 


HI. OTHER LUTS 


Honjo et al [242] reported the effects of acupuncture 
on monosymptomatic nocturnal enuresis. Fifteen (10 
males, 5females) patients with monosymptomatic 
nocturnal enuresis were treated, and nocturnal enure- 
sis was improved in 6patients (40%) just after the 
treatment and 7 (45%) 2 months after. In 6 respon- 
ders, the nocturnal bladder capacity increased signi- 
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ficantly, from 201 to 334ml (p<0.05). In a randomi- 
zed controlled study in patients with sensory urgen- 
cy after transurethral resection of the prostate, Ricci 
et al [334] reported significant improvements by acu- 
puncture reflexotherapy (electrical stimulation of 
somatic and auricular points) in terms of IPSS, QOL 
scores, decrease of daytime frequency and nocturia, 
but no improvements with the use of placebo or oxy- 
butynin. 


IV. FACTORS AFFECTING 
OUTCOME 


a) Age 


Only one randomized-placebo-controlled single- 
blind study in elderly has been found for acupunctu- 
re. Ellis et al [335] showed, in a randomized-place- 
bo-controlled single-blind study among 20 elderly 
patients (3 males, 17 females), that the frequency of 
voiding at night was reduced after acupuncture. 


b) Other 


No trials have been found on other factors affecting 
outcome of complimentary therapies in men. 


D. CONSERVATIVE MANAGE- 


MENT PROGRAMMES FOR 
WOMEN AND MEN 


Conservative management comprises non-surgical, 
non-pharmaceutical, intervention for urinary inconti- 
nence. Common elements of conservative manage- 
ment are lifestyle interventions, physical therapies, 
scheduled voiding regimes, continence devices and 
product. Within each category there may be a num- 
ber of single therapies. For example pelvic floor 
muscle training, electrical stimulation and vaginal 
cones are all physical therapies, and lifestyle inter- 
vention might address obesity, constipation or exces- 
sive physical forces. Although each may be used 
alone as an intervention for urinary incontinence (the 
efficacy of single components is addressed elsewhe- 
re in this chapter), single therapies are commonly 
combined as a conservative management programme 
in clinical practice. Based on clinical anecdote, the 
most common conservative management programme 
is probably a combination of bladder training with 
pelvic floor muscle training. 


To be eligible for inclusion in this subsection a study 


had to offer a conservative management programme 
(CMP) that included, at a minimum, one or more 
single therapies from two or more of the following 
conservative management categories; lifestyle inter- 
ventions, physical therapies, and schedule voiding 
regimes. Thus, a trial that offers pelvic floor muscle 
training with bladder training was eligible, but a trial 
that offered combination pelvic floor muscle trai- 
ning/electrical stimulation was not. Further, for 
inclusion in this subsection a trial could not specifi- 
cally recruit the frail elderly, or be set only in a nur- 
sing home or other institutionalised care environ- 
ment. The effectiveness of treatment for urinary 
incontinence in the frail elderly is considered in a 
separate chapter (see chapter x). In addition, trials 
that recruited from selected population groups (e.g. 
men following prostate surgery, postpartum women) 
were not considered. 


This subsection addresses three questions about the 
effectiveness of CMPs, namely: 


Can a CMP prevent urinary incontinence? 


Is a CMP better than no treatment, or control, for 
women and/or men with urinary incontinence? 


Is one CMP better than another? 


To address these questions, the literature was sear- 
ched for reports of relevant systematic reviews, and 
reports of randomised controlled trials (RCTs) and 
quasi-randomised controlled trials (qRCTs), e.g. 
alternate assignment (appendix x). Therefore, only 
Level 1 evidence is considered in this subsection. 
Recommendations are based on the findings of a new 
systematic review of RCTs undertaken by the author 
of this subsection (JHS). 


There was little consistency in the outcome measures 
used and reported by trialists. The three most com- 
mon outcome measures were leakage episodes, num- 
ber of voids per day and number of voids per night. 
Some trials used pad tests, but the type of test varied. 
There is sufficient doubt about the comparability of 
data between different pad tests, and the interpreta- 
tion of pad test data, that these data are not presented 
[70]. Nor are PFM activity data discussed; these data 
are a surrogate for the primary outcomes of interest. 
The pre-specified primary outcomes of interest were 
urinary incontinence, self reported cure and/or 
improvement in incontinence symptoms (treatment 
studies only), leakage episodes, number of micturi- 
tions per day an/or per night, and quality of life. 


With regard to quality of data there are many quality 
checklists available, but no gold standard [71]. 


933 


Attempting to weight primary studies in meta-analy- 
sis by quality score is problematic; the choice of 
scale can dramatically influence the effect estimate 
[72]. However, there is empirical evidence that two 
elements of trial quality, allocation concealment and 
double blinding, are important in the precision of 
estimating treatment effect; trials with inadequate or 
unclear concealment of allocation appear to overesti- 
mate treatment effect by about 30%, and trials that 
are not double blind overestimate effect by about 
15% [73]. Therefore, trials that reported adequate 
allocation concealment are noted. It is often difficult, 
or not possible, to blind treatment providers and 
patients to conservative treatments, but trials that 
reported blinding of outcome assessment are also 
noted. Readers may wish to consider these factors in 
their interpretation of the data. 


L CONSERVATIVE MANAGEMENT 
PROGRAMMES (CMP) FOR 
PREVENTION OF URINARY 

INCONTINENCE 


Only trials addressing the primary/secondary pre- 
vention of urinary incontinence were considered. 
Two trial reports were found, an abstract and full 
report of the same trial [336, 337]. Diokno and col- 
leagues recruited continent community dwelling 
women aged 55 to 80 years. Continence was defined 
as absolute continence (no leakage episodes), or 
continence (five or less leakage episodes in the pre- 
vious 12 months). At baseline 39% were absolutely 
continent, and 61% continent. The women were ran- 
domised to a behavioural modification program or 
no treatment. Behavioural modification comprised a 
two hour group session on PFMT and bladder trai- 
ning from continence specialists; women also recei- 
ved an audiotape of PFMT instructions. An indivi- 
dual visit with a nurse took place two to four weeks 
later to test understanding, and correct any misun- 
derstandings. 


a) Quality of data 


Random allocation concealment was probably ade- 
quate. Data on the primary outcomes was collected 
by questionnaire. The trial randomised 480 women 
(242 control, 238 treatment). About 25% of partici- 
pants dropped out, or were eliminated by the investi- 
gators (e.g. for missing data, lack of VPFMC, severe 
prolapse) at the clinic visit two to four weeks after 
treatment. Of the remaining 359 women, 11% were 
lost to follow up over the succeeding 12 months. 


Women were evaluated two to four weeks after the 
education program, then at four monthly intervals, 
up to 12 months (primary endpoint). 


b) Results 


In the treatment group 37% reported absolute conti- 
nence at every assessment after treatment, compared 
to 28% of controls (RR 1.31 95% CI 0.95 to 1.80). 
Fifty six percent of the treatment group, and 41% of 
controls, reported the same or better level of conti- 
nence at 12 months (RR 1.36 95% CI 1.08 to 1.71). 
Data on frequency and nocturia were presented 
without a measure of variation. 


c) Summary 


For some participants this trial investigated the pri- 
mary/secondary prevention effect of a CMP. For 
those who had five or less leakage episodes in 12 
months, this may or may not be considered a prima- 
ry/secondary prevention trial; it depends how the 
reader defines continence. However, in a sample of 
older community dwelling women, a two hour group 
presentation on good bladder habits, PFMT and 
bladder training, followed by a single clinic visit, 
was more likely to maintain or improve existing 
continence status than no treatment. 


d) Recommendations 


Community based group sessions, taught by conti- 
nence specialists, might be an effective way to main- 
tain or improve continence status in older women 
who are already continent, or are rarely incontinent. 
(Grade B) 


II. CMP FOR TREATMENT FOR 
URINARY INCONTINENCE 


1. CMP VERSUS NO TREATMENT, PLACEBO, 
SHAM OR CONTROL TREATMENTS 


Trials were considered for inclusion if they compa- 
red a CMP with no treatment, or a CMP with control 
treatment (e.g. advice on protective pads). Nine trials 
were found; three were excluded [103, 337-339]. 
Borrie et al. [338] was reported in three conference 
abstracts, none of which contained any useable data. 
O’Brien et a 1[103] and Fonda et al [339] combined 
the data from control and treatment groups in their 
reports. 


Five of the six studies recruited only women, with 
symptoms of stress, urge or mixed urinary inconti- 
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nence [1, 109, 233, 340, 341]. One recruited women 
with idiopathic detrusor overactivity only [187]. 
Four trials recruited only older women, 50 years and 
older [340], 55 and older[1, 233], and 65 and older 
[341] 


The CMP’s comprised: 


Education, PFMT, and toileting behaviour. Nine 
individual clinic visits, one per week, with phy- 
siotherapist [342] 


Self monitoring, scheduled voiding and PFMT 
with biofeedback. Individual home visits as nee- 
ded over six months [233] 


Instruction about protective aids, scheduled voi- 
ding, and PFMT). Individual clinic visits over 
three months [109] 


Advice on protective aids, bladder training, 
PFMT, electrical stimulation, and oestrogen if 
appropriate. Up to six individual clinic visits with 
physiotherapist, over six months [340] 


Education, changes in types and amounts of fluid 
if appropriate, scheduled voiding and urge sup- 
pression, and PFMT. Five group sessions, alterna- 
te weeks, over nine weeks [341] 


Education, daily urinary diary, scheduled voiding, 
and PFMT. Six group sessions, one a week, with 
nurse educator[1]. 


The comparison groups were offered no treatment 
[340, 342], home visit with nurse educator including 
suggestions for improving bladder control [233], ins- 
truction on protective aids [109], printed educational 
materials [341], and daily urinary diary [1] 


a) Quality of data 


Random allocation concealment was adequate in 
four trials [233, 340, 342, 343]. Assessors were blind 
in two [111, 342]. Berghmans and colleagues [342] 
randomised about 20 women per comparison group; 
other trials were bigger with about 40 [340], 50 
[111], 70 [1, 341, 343] and 100 women per group 
[340]. Dropout rates ranged from four percent [111], 
to 26% [341]. All the trials reported longer term fol- 
low up (of up to two years); one reason was that 
controls were offered treatment and further follow up 
was needed to assess their response. 


b) Results 


Only Holtedahl and colleagues [340] gave data for 
self-reported cure; cure was more likely after treat- 
ment than control (RR 2.54, 95% CI 1.23 to 346.46). 
Pooled data from two trials[111, 340] suggested self 


reported cure/improvement was even more likely 
(RR 11.59, 95% CI 5.21 to 25.81). Pooled data from 
four trials [1, 111, 233, 341] showed statistically 
significantly fewer incontinence episodes in 24 
hours in the treatment than the control group (WMD 
—0.81, 95% CI —0.53 to —0.24). Pooled data from 
three trials[1, 233, 341] showed fewer diurnal 
(WMD -0.70, 95% CI -1.13 to -0.27), but not noc- 
turnal micturitions (WMD 0.04, 95% CI -0.12 to 
0.20) in the treatment group. Three trials used the 
long [340] or short form [341, 342] of the same qua- 
lity of life measure, the Incontinence Impact Ques- 
tionnaire (IIQ). All reported statistically significant- 
ly less impact of incontinence in the CMP group 
compared to controls after treatment. 


c) Summary 


There were no studies, with useable data, that 
addressed the effect of a CMP in a sample of men 
alone, or combined sample of men and women. A 
CMP is more effective than control treatments for 
women with stress, urge or mixed urinary inconti- 
nence, with improved symptoms, reduced leakage 
episodes, fewer daytime micturitions, and less 
impact of urinary incontinence on condition specific 
quality of life. There might not be an effect on night- 
time voiding. These findings are particularly appli- 
cable to older women; five of the six included trials 
specifically recruited older women. 


d) Recommendations 


Women with stress, urge or mixed urinary inconti- 
nence should be offered a CMP as first line therapy 
for urinary incontinence. More research is needed to 
investigate the effect of CMPs, particularly in men. 


Women with stress, urge or mixed urinary incon- 
tinence should be offered a CMP as first line the- 
rapy for urinary incontinence (Grade A). Most of 
this evidence comes from trials in older women. 


2. ONE CONSERVATIVE MANAGEMENT PACKA- 
GE (CMP) VERSUS ANOTHER 


Seven trials were found. Four investigated the effect 
of adherence strategies in addition to a CMP [113, 
344-346]. Neither Dowd et al [344] nor Gunthorpe et 
al [346] reported any data; these trials were exclu- 
ded. Three trials compared two methods of CMP 
delivery [114, 347, 348]. All the included trials 
recruited only women. In contrast with the compari- 
sons of CMP with no treatment, placebo, sham or 
control treatments, none of them specifically recrui- 
ted older women. 


935 


Additional adherence strategies: In the trial by Ale- 
wijnse and colleagues [113] women with stress, urge 
or mixed incontinence were randomised to a control 
group (CMP), or one of three groups who received 
the CMP with additional adherence strategies. The 
adherence strategies comprised (a) reminders (e.g. 
stickers), or (b) reminders and self-help guide (i.e. 
written information about urinary incontinence, the 
CMP, and tips to tackle adherence problems), or (c) 
reminders with self-help guide and counselling (i.e. 
structured oral feedback from physiotherapist). 


Kim [345] randomised women with stress or mixed 
incontinence to a standard care, or standard care with 
compliance measures. The standard care appears to 
have been a CMP because the outcome measures 
asked women to rate their adherence to sufficient 
fluid intake, weight control, diet for control of 
constipation, bladder training and PFMT. The addi- 
tional adherence strategies were an audiovisual tape, 
exercise diary, cues to exercise and phone calls for 
motivation. 


Methods of delivery: Demain and colleagues [114] 
compared individual (one 45 minute appointment) 
and group delivery (three one hour sessions), Moore 
and co-workers [347] compared nurse continence 
advisor (about seven clinic visits) versus urogynae- 
cologist led treatment (about three visits), and Ram- 
say et al. [348] randomised women to inpatient (five 
days) or outpatient care (two hours once a week for 
two weeks). The content of the CMP was the same in 
both comparison groups in two trials [114, 348], with 
some variation in the trial by Moore and colleagues 
(i.e. urogynaecologist led treatment was more likely 
to include drug therapy in addition to the CMP). All 
three trials included women with stress, urge or 
mixed urinary incontinence. 


a) Quality of data 


Additional adherence strategies: Both trials were 
small (30 women or less per group) and neither trial 
reported adequate random allocation concealment or 
blinding of outcome assessors. Primary endpoints 
were three [345] and 12 months [113]. 


Methods of delivery: Random allocation conceal- 
ment was probably adequate in two trials [114, 347], 
and both these trials blinded outcome assessors to 
group assignment. The size of the comparison 
groups was approximately 20 [114], 35 [348] and 70 
women[347]. All three trials measured post treat- 
ment effect at about three months, and Moore and 
co-workers followed up a portion of their sample two 
or more years later. 


b) Results 


Additional adherence strategies: There was no 
overlap in pre-specified outcomes reported by the 
two trials. Kim [345] did not find any statistically 
significant difference self reported cure between the 
two groups, although the measure of adherence was 
statistically significantly greater at three months in 
the group receiving additional strategies (WMD 
2.50, 0.58 to 4.42). Alewijnse and colleagues [113] 
did not find any statistically significant difference 
between any of the three groups receiving additional 
strategies and the control group in the number of lea- 
kage episodes per week, quality of life (-QoL), or 
adherence measure at 12 months. Alewijnse and co- 
workers surveyed the physiotherapists providing 
treatment, and it seemed that in practice that all four 
comparison groups received the counselling inter- 
vention, because these strategies were an inherent 
part of the physiotherapists’ practice. 


Methods of delivery: The differences in compari- 
sons in the three trials precluded pooling of data. 
Demain and colleagues [114] reported median (IQR) 
for average number of micturitions in 24 hours, 
incontinence episodes in seven days, and quality of 
life (IQ-7), and found no statistically significant dif- 
ferences between individual and group delivery of a 
CMP. Moore and co-workers also presented their 
data as median (IQR) for number of voids/day, num- 
ber voids/night, leakage episodes/week, and quality 
of life (UDI and HQ), and reported no statistically 
significant differences between these outcomes in 
nurse continence advisor and urogynaecologist led 
treatment [347]. Ramsay and co-authors [348] did 
not find any statistically significant differences bet- 
ween inpatient and outpatient care for self reported 
cure/improvement, voids/day, voids/night, or leaka- 
ge episodes per week. 


c) Summary 


With only two trials, and limited data, it is not clear 
if the addition of adherence strategies improves 
continence outcomes or long-term adherence to the 
content of CMPs. 


None of the three trials comparing differences in 
CMP delivery found any statistically significant dif- 
ferences between the comparison groups, individual 
versus group contact, nurse continence advisor ver- 
sus urogynaecologist led treatment, or inpatient ver- 
sus outpatient care. 


d) Recommendations 


Given the few trials to date, larger good quality trials 
are needed to determine the effect of additional adhe- 
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rence strategies on continence outcomes, and further 
comparisons of methods of CMP delivery are proba- 
bly warranted. 


To date, there is no convincing evidence that 
one CMP is better than another, or one method 
of CMP delivery is better than another. At pre- 
sent, it seems that CMPs are effective (see 
above), and the approach to delivery doesn’t 
matter much. 


E. PELVIC ORGAN PROLAPSE 


INTRODUCTION 


Pelvic organ prolapse is common and is seen in 50% 
of parous women [349]. Women with prolapse can 
experience a variety of pelvic floor symptoms. Treat- 
ments include surgery and conservative manage- 
ment. Choice of treatment depends on the severity of 
the prolapse and its symptoms, and the woman’s 
general health. Conservative treatment is generally 
considered for women with a mild degree of prolap- 
se, those who wish to have more children, the frail or 
those unwilling to undergo surgery. Conservative 
treatment is defined here as lifestyle interventions, 
physical therapies, complementary therapies, rings 
and pessaries. 


The aims of conservative treatment in the manage- 
ment of pelvic organ prolapse include: 


to increase strength, endurance and support of the 
pelvic floor muscles; 


to prevent the prolapse becoming worse; 


to help decrease the frequency or severity of 
symptoms caused by prolapse (vaginal, backache, 
bladder, bowel and sexual symptoms); 


to avert or delay the need for surgery; 


to provide a therapeutic/diagnostic trail (e.g. to 
establish, when it is not clear, whether a patient’s 
symptoms are caused by prolapse; to determine 
whether urodynamics are indicated prior to pro- 
lapse surgery; or to confirm suspected incontinen- 
ce). 


This section will examine the evidence for the use of 
conservative treatments in the management of pelvic 
organ prolapse utilising information from two recent 
Cochrane Systematic Reviews [350, 351]. A summa- 
ry of the search strategy used to identify relevant stu- 
dies is given in Appendix 1. 


E 1. LIFESTYLE INTERVENTIONS 


Lifestyle interventions include weight loss, reducing 
exacerbating activities (e.g. lifting, coughing) and 
treating constipation. These interventions seek to 
avoid exacerbation of the prolapse by decreasing 
intra-abdominal pressure. The extent to which any of 
these lifestyle interventions are effective in mana- 
ging prolapse is unknown [352]. 


I. PREVENTION 


a) Quality of data 


No body of literature about the effects that changes 
in lifestyle can have on preventing pelvic organ pro- 
lapse could be found. However, several studies were 
identified that addressed the association between 
occupations involving heavy lifting/strenuous physi- 
cal activity, bodyweight and pelvic organ prolapse. 
These studies are reported here. 


Two case control studies addressed the association 
between occupation and surgery for pelvic organ 
prolapse [19, 353]. Jorgensen compared the inciden- 
ce of surgery for a non-specified degree of prolapse 
among 28,619 Danish nursing assistants, whose 
occupation exposed them to repetitive heavy lifting, 
with 1,652,533 female population controls of similar 
age. No adjustment for parity was made in this study. 
Chiaffarino [353] compared 100 control women with 
108 women admitted to undergo surgery for second 
or third degree uterovaginal prolapse and/or third 
degree cystocele. Adjustments were made in this 
study for potential confounding effects although 
occupation was collected as a social class indicator 
and yielded no information about physical effort. 


Other studies addressed the association between 
occupation and pelvic organ prolapse identified via 
physical examination although none appeared to use 
validated outcome measures. Spernol [354] and Bao 
[355] conducted case control studies in the 1980’s of 
200 and 364 women respectively to assess whether 
occupations involving hard physical labour were 
associated with the risk of development of pelvic 
organ prolapse. In the Bao study women were classi- 
fied according to weight carried however in the Sper- 
nol study past work history was subjectively asses- 
sed as light, medium or heavy work. These parame- 
ters were not further quantified nor were the study 
questions validated. Spernol also investigated the 


937 


association between bodyweight and risk of pelvic 
organ prolapse. In a more recent cross-sectional 
study of 27,342 postmenopausal women [356] ques- 
tionnaires and a pelvic examination were used to 
investigate factors (including occupation as assessed 
in four broad categories and bodyweight) associated 
with pelvic organ prolapse. Although the large study 
population allowed examination of numerous asso- 
ciations the study was not designed specifically to 
determine risk factors for pelvic organ prolapse. 
Similarly despite the examination for prolapse being 
standardised no validated grading system was used 
to measure prolapse e.g. POP-Q examination. Four 
other epidemiological studies, designed to analyse 
risk factors for prolapse, explored the influence of 
bodyweight on risk of prolapse [357-360]. 


b) Results 


Although Hendrix [356] found no association bet- 
ween occupation and prolapse, all other studies out- 
lined above reported some link. Danish nursing 
assistants were 1.6 times (95% CI 1.3-1.9) more like- 
ly to undergo surgery for pelvic organ prolapse than 
general population control women [19]; Italian hou- 
sewives were 3.1 times (95% CI 1.6-8.8) more like- 
ly to undergo surgery for pelvic organ prolapse than 
professional/managerial women [353] [6]; 68% of 
women with uterine prolapse reported a history of 
medium/heavy work compared to 40% of control 
women without prolapse (p= 0.0001) [354], the 
increased risk remaining after controlling for child- 
birth; and female workers that generally lifted more 
than 20kg were more likely to have uterine prolapse 
than other workers [355]. 


With respect to the association between bodyweight 
and risk of pelvic organ prolapse, Spernol [354] 
reported that 77% of women with pelvic organ pro- 
lapse were overweight compared with 45% of 
women with no prolapse (p<0.001). Hendrix [356] 
reported that being overweight was associated with a 
significant increase in the occurrence of uterine pro- 
lapse by 31%; rectocele by 38% and cystocoele by 
39% and obesity was associated with a significant 
40%, 75% and 57% increase in each of these condi- 
tions respectively. Overweight women were also 
reported to be at increased risk of prolapse in both 
the British Oxford Family Planning Association 
Study [357] and the cross-sectional study in meno- 
pausal clinics in Italy [13]. This finding however was 
not confirmed by Samuelsson [359] or Rinne [358] 
who concluded that bodyweight/obesity did not pre- 
dispose women to genital prolapse. 


c) Summary 


There is some evidence that occupations involving 
heavy lifting/hard physical labour or being over- 
weight may play a role in the development of pel- 
vic organ prolapse. Existing studies however are 
hampered by their cross-sectional nature, inconsis- 
tent definitions of pelvic organ prolapse, failure to 
adjust for potentially important variables (such as 
parity and socioeconomic status), failure to account 
for past occupational history, and use of broad occu- 
pational codes to determine level of activity. 


Level of evidence: 3 
d) Recommendations 


Many studies are needed to fully investigate the 
association between both occupation/heavy lifting 
and bodyweight, and pelvic organ prolapse. These 
studies should ensure that occupation or physical 
activity is assessed as rigorously as possible, and that 
potential confounding variables are considered. Stu- 
dies will also need to overcome some of the obs- 
tacles in research in this area, such as recall bias 
inherent in assessing lifetime occupational history or 
healthy worker bias, a problem when attempting to 
compare pelvic organ prolapse in women currently 
employed in heavy labour type jobs versus others. 
Only when the link between various lifestyle factors 
and pelvic organ prolapse has been more clearly 
established can good randomised controlled trials be 
set up to investigate the effects that changes in these 
lifestyle factors can have on preventing pelvic organ 
prolapse. 


Grade of recommendation: C 


Il. TREATMENT 


a) Quality of data 


No studies have been identified to date that evaluate 
the effectiveness of lifestyle interventions in the 
treatment of women with pelvic organ prolapse. 


b) Results 
There are no results to report. 
c) Summary 


Currently, there is no evidence regarding the 
effectiveness of lifestyle interventions in the treat- 
ment of women with pelvic organ prolapse. 


Level of Evidence: non-existant 


938 


d) Recommendations 


Given the dearth of information in this area, many 
studies are needed. Regardless of study type, it is 
essential that the definition of pelvic organ prolapse 
be made in a standardised fashion using a validated 
outcome measure (such as the POP-Q examination). 


Grade of recommendation: D 


E 2. PHYSICAL THERAPIES 


Physical therapies consist of methods grouped under 
the heading of pelvic floor muscle training. These 
include pelvic floor muscle assessment, pelvic floor 
muscle training, pelvic floor muscle bracing against 
increased intra-abdominal pressure when coughing 
and sneezing for example (termed “The Knack” 
[361], electrical stimulation and biofeedback. These 
therapies aim to improve pelvic floor muscle func- 
tion. 


The promotion of pelvic floor muscle training for 
prolapse varies between treatment centres with some 
providing only a patient information leaflet and 
others giving individual instruction from a physio- 
therapist [362]. Research shows that verbal teaching 
of pelvic floor exercises alone is insufficient [363]. It 
is suggested that 15% of women are incorrectly ‘bea- 
ring down’ when trying to carry out these exercises 
[363]. In women with prolapse, this could further 
add to the strain on the area and increase the degree 
of prolapse. 


Pelvic floor muscle training appears to be effective 
in the treatment of urinary stress and mixed inconti- 
nence [364]. However, its role in managing prolapse 
is not established [365]. Some authors have extrapo- 
lated the results of trials relating to urinary inconti- 
nence, implying for example that pelvic floor muscle 
training would be effective for prolapse. An article 
published in 2002 highlighted the importance of cla- 
rifying the place of conservative treatment in the pre- 
vention and management of prolapse, particularly in 
relation to the role of pelvic floor muscle training 
[366]. 


I. PREVENTION 


a) Quality of data 


No studies have been identified to date that evaluate 
the role of pelvic floor muscle training in prevention 


of pelvic organ prolapse in women. This lack of evi- 
dence was also noted by Harvey in a recent systema- 
tic review of pelvic floor muscle training [75]. 


b) Results 
There are no results to report. 
c) Summary 


Currently, there is no evidence regarding the role 
of physical therapy interventions in the preven- 
tion of pelvic organ prolapse in women. 


Level of Evidence: non-existant 
d) Recommendations 


Many studies are needed to fully investigate the role 
of physical therapy in the prevention of pelvic organ 
prolapse. Such studies should consider the exact 
nature and timing of any physical therapy training 
programme and ensure that the effects of lifestyle 
factors and other potential confounding variables are 
taken into account. 


Grade of recommendation: D 
IL TREATMENT 


a) Quality of data 


Two randomised controlled trials were found that 
evaluated the effects of pelvic floor muscle training 
[367, 368]. Piya-Anant [367]assessed the effect of 
pelvic floor muscle training on elderly women (aged 
60 years or more) with genital (anterior) prolapse. 
This trial compared 324 control group women with 
330 intervention group women. Details of the rando- 
misation procedure were not provided although each 
group included women classified as having no pro- 
lapse, mild prolapse or severe prolapse. The inter- 
vention group women received unspecified training 
in pelvic floor exercises to strengthen the levator and 
perineal muscles and were instructed to exercise 
after one meal every day for 24 months. They were 
also given dietary advice. Women were followed-up 
every 6 months for 24 months allowing comparison 
with baseline measurements. The main outcome 
measure in the study, worsening of genital prolapse, 
does not appear to have been determined using a 
recognised objective measure. No allowance appears 
to have been made in the study for the presence of 
other types of prolapse i.e. posterior vaginal wall 
prolapse or prolapse of the apical segment of the 
vagina. 


Jarvis [368] investigated the effect of pelvic floor 
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muscle, bladder and bowel training on continence, 
quality of life and general health symptoms of 30 
women undergoing surgery for urinary incontinence 
and/or prolapse compared with 30 control women 
who received no training alongside their surgery. The 
intervention group received pre-operative training in 
pelvic floor muscle exercises, and correct voiding 
and defaecation techniques with reinforcement post- 
operatively. Degree of prolapse was not measured as 
a study outcome. Results presented to date include 
both women with prolapse and/or incontinence. 


One other small cohort study assessed the effective- 
ness of biofeedback therapy in 32 women with a rec- 
tocoele of two cm or more who were complaining of 
impaired rectal evacuation [369]. Each patient was 
given a course of biofeedback therapy consisting of 
approximately five outpatient sessions with a bio- 
feedback therapist. Each session was individually 
tailored to the patient’s needs but included counsel- 
ling, health education, biofeedback techniques using 
surface electromyographic equipment, co-ordination 
exercises and behavioural therapy. The outcome 
measures in the study were subjectively determined 
by a self-administered questionnaire before, imme- 
diately after treatment, and at follow-up (median 10 
months). Measurement of the prolapse was not 
considered as a study outcome and no control group 
was included in the study. 


Two trials were found. One was an ongoing rando- 
mised controlled trial by Frawley and colleagues 
[370] and one, a feasibility study for a randomised 
controlled trial [371] both of which contain physical 
therapy interventions and include women with pro- 
lapse. In the Frawley study the physical therapy 
intervention is an adjunct to surgical treatment whe- 
reas the Hagen study focuses on the effect of pelvic 
floor muscle training alone on pelvic organ prolapse. 
Both studies aim to recruit 50 women. 


A number of randomised controlled trials included in 
the review of pelvic floor muscle training for urina- 
ry incontinence in women appear to have included 
women with co-existing prolapse although no speci- 
fic effects on prolapse were reported [364]. 


b) Results 


Piya-Anan t[367] reported that pelvic floor muscle 
training was effective in elderly women who had a 
severe degree of genital prolapse. After 24 months of 
pelvic floor muscle training, the rate of worsening of 
genital prolapse was 72.2% in the control group and 
27.3% in the intervention group (p=0.005). In 
women with a mild degree of genital prolapse, the 


pelvic floor muscle training intervention did not 
affect the rate of worsening of prolapse at 24 months 
(p=0.1). However, the rate of worsening at 12 
months was significantly less for women with a mild 
degree of prolapse in the pelvic floor muscle training 
group (p=0.02). Jarvis[368] reported a significant 
improvement in both quality of life (p=0.004) and 
symptom specific problems (p=0.02) when pre-ope- 
rative physiotherapy was given to women under- 
going surgery for urinary incontinence and/or pro- 
lapse compared with women who received no phy- 
siotherapy[368]. 


At follow-up, in the Mimura study [369], 18 patients 
(72%) felt that their constipation had improved with 
complete resolution of symptoms reported by three 
of these patients. Frequency of bowel movements 
normalised after biofeedback and this improvement 
was maintained at follow-up. 


Results are not yet available from the ongoing stu- 
dies. 


c) Summary 


Currently the research evidence regarding the effec- 
tiveness of physical therapies for the treatment of 
pelvic organ prolapse is particularly weak. Pelvic 
floor muscle training may prevent deterioration 
of anterior prolapse however the one existing ran- 
domised controlled trial in this area is limited by its 
failure to utilise a recognised objective measurement 
of degree of prolapse and its application to an elder- 
ly population only. Pre-operative pelvic floor 
muscle training may help to improve quality of 
life and symptom specific problems in women 
undergoing surgery for prolapse however the evi- 
dence available is based on a study sample that 
includes women undergoing surgery for urinary 
incontinence and/or prolapse. 


Level of evidence: 2/3. 
d) Recommendations 


Given the prevalence of pelvic organ prolapse in 
women and the fact that physical therapies may 
already be part of the treatment offered to women in 
many centres [350], the lack of evidence of effecti- 
veness is disconcerting. There is a need therefore for 
further research regarding the effectiveness of pelvic 
floor muscle training which is costly in terms of the- 
rapist time. It is crucial that such studies have a 
control group, are randomised and use recognised 
objective measurements of prolapse severity. At least 
two such studies are now underway, one of which is 
a feasibility study that may lead to a multi-centred 


randomised controlled trial [371]. The other study 
may lead to evidence regarding the effectiveness of 
pelvic floor muscle training used in conjunction with 
surgery [370]. Future studies should also aim to 
reach a consensus on the optimal physical therapy 
intervention programme prescribed in terms of the 
number of repetitions, type and duration of exercises 
and should also consider outcome measures that 
compare individualised training with group training. 
Finally, there is a need for studies of the effective- 
ness of physical therapies in comparison with surge- 
ry and rings and pessaries. 


Grade of recommendation: C/D 


E3. RINGS AND PESSARIES 


Rings and pessaries aim to manage pelvic organ pro- 
lapse by supporting the pelvic area. Various shapes 
and sizes of pessary are available for use in the treat- 
ment of prolapse, a range of which is illustrated by 
Zeitlin and Poma [365, 372]. (Figure 8) These 
modern pessaries are made from a variety of mate- 
rials including rubber, clear plastic, soft plastic with 
metal reinforcements and silicone [372]. These sha- 
ped devices are inserted into the vagina and rest 
against the cervix. They hold the prolapse inside the 
vagina, provide support to related pelvic structures 
and can relieve pressure on the bladder and bowel. 
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Figures 8. Types of pessaries 


Pessaries have been used for many years in the 
management of pelvic organ prolapse but their effi- 
cacy in treating this condition is unknown [373]. 
Recent surveys of pessary usage have shown that 
86% to 98% of gynaecologists/urogynaecologists 
prescribe pessaries [373, 374]. In the Cundiff survey 
of members of the American Urogynecologic Socie- 
ty 77% of physicians reported using pessaries as a 
first line therapy. Ninety two percent of physicians 
believed that pessaries relieve symptoms associated 
with pelvic organ prolapse, while 48% felt that pes- 
saries also had therapeutic benefit in addition to 
relieving symptoms. 


Whilst there are identifiable trends in pessary use 
there are clear practice differences with respect to 
choosing a pessary for a specific patient. Similarly 
there are no clear prevailing removal regimes [374]. 
Many physicians receive little or no training in the 
use of pessaries[373] and have limited experience 
with pessary selection and fitting. 


This sub-section examines the evidence for interven- 
tions utilising rings and pessaries for the treatment of 
pelvic organ prolapse. 


I. TREATMENT 


a) Quality of data 


Much of the evidence relating to pessaries originates 
from case reports describing complications arising 
from pessary use [375-378] and review articles that 
provide advice, primarily based on clinical experien- 
ce, on the indications for pessary use, pessary selec- 
tion, fitting, care and replacement [366, 372, 379- 
386]. 


No published randomised controlled trials of rings 
and pessaries used for the treatment of women with 
pelvic organ prolapse were identified. Several retros- 
pective and prospective observational studies were 
identified, however, that evaluated factors contribu- 
ting to successful pessary fitting and usage and/or the 
therapeutic impact of pessary use [387-392]. Sulak 
[387] evaluated the therapeutic usefulness of pessa- 
ries in a retrospective study of 101 women with pel- 
vic relaxation. Wu [388] performed a prospective 
study of 110 women with symptomatic pelvic organ 
prolapse to evaluate a protocol for pessary treatment. 
Handa [389]described prospectively the course of 
pelvic organ prolapse amongst 56 women who used 
a supportive vaginal pessary for at least one year. 
Both Hanson [390] and Clemons [391] conducted 
observational studies of 1043 and 100 women with 
prolapse respectively to analyse the factors that 
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contributed to successful pessary use. Kapoor 
[392]addressed the effectiveness of pessaries in alle- 
viating symptoms associated with pelvic organ pro- 
lapse in a prospective study of 126 patients attending 
a dedicated pessary clinic. Follow-up periods for 
observational studies varied from two weeks [391] to 
three years [388]. Only in two studies[389, 391] was 
a recognised measure of prolapse used i.e. POP-Q 
examination, to objectively assess and evaluate the 
prolapse. No consistent measure of pessary fitting 
“success” was used throughout studies. 


b) Results 


Clinical experience suggests a substantial proportion 
of women with prolapse may be managed safely and 
effectively with a pessary [372, 379, 382]. 


Study results show that pessary fitting “success” 
rates ranged from 56%[388] to 73% [391] of women 
with pelvic organ prolapse. Higher success rates for 
specific types of prolapse, 83% for uterine prolapse 
and 82% for cystocoele, were recorded by Han- 
son[390]. Comparison of fitting success rates by pes- 
sary type was difficult due to use of differing proto- 
cols for pessary selection within studies. Wu [388] 
used ring pessaries in 96% of women who were suc- 
cessfully fitted. Similarly, ring pessaries were the 
primary choice of treatment in the studies by Handa 
[389] and Clemons [391]whereas the Gellhorn pes- 
sary was primarily used in the Sulak study[387]. Of 
women who had a successful pessary fitting, ring 
pessaries were used more often in women with stage 
H (100%) and stage HI (71%) prolapse whereas 
Gellhorn pessaries were used more often with stage 
IV (64%) prolapse [391]. Hanson found no signifi- 
cant relationship between success of pessary fitting 
and type of pessary used. 


Parameters reported as associated with a “success- 
ful” pessary fitting were often contradictory. Both 
Hanson [390]and Clemons[391] reported that neither 
patient age nor previous surgical intervention was 
significantly related to the “success” of pessary fit- 
ting whereas Wu reported that women who were fit- 
ted successfully tended to be older (P<0.05) and that 
a history of pelvic surgery reduced the probability of 
a successful pessary fitting from 79% to 67%, 
although this result was not significant (p=0.2). Cur- 
rent hormone use did not predict greater likelihood 
of fitting success [388, 391] whereas local HRT was 
felt to play an important role in successful pessary 
fitting [390]. Wu [388] reported that women with 
stress incontinence before pessary fitting had a signi- 
ficantly lower success rate (p=0.03) whereas Cle- 
mons [391]did not find stress incontinence to be a 


risk factor for unsuccessful fitting (p=0.60). Increa- 
sing severity of prolapse was not associated with an 
unsuccessful pessary [388, 391]. Neither was large 
genital hiatus size nor severe vaginal atrophy. Shor- 
ter vaginal length and wider vaginal introitus were 
associated with an unsuccessful fitting [391]. No 
comparative results for these parameters are reported 
elsewhere. 


Comparison of long term pessary usage rates was 
difficult due to differing follow-up periods used in 
the studies reported. In the Sulak study[387] the ave- 
rage length of use was 16 months. Fifty percent of 
women continued to use the pessary at an unspeci- 
fied follow-up period and 21% discontinued pessary 
use despite having no surgery. In the Wu study [388] 
66% of those who used a pessary for more than one 
month were still users after 12 months and 53% were 
still users after 36 months. Thirty four percent of 
women in the Handa study [389] continued pessary 
use for at least one year. Women with greater degrees 
of pelvic support loss were more likely to continue 
using the pessary than were those with less support 
loss [387]. The main complaint of patients who dis- 
continued using the pessary was dissatisfaction 
because symptoms were not adequately relieved or 
pessary use was inconvenient [387]. 


With regard to the effect of pessaries on pelvic organ 
prolapse symptoms and prognosis 21.1% (95% CI - 
0.2% to 43.7%) of women had an improvement in 
stage of prolapse (measured via POP-Q with pessary 
removed) and none had worsening after using a pes- 
sary for at least one year although improvement was 
limited to women with anterior vaginal prolap- 
se[389]. Similarly, four months after pessary inser- 
tion Kapoor [389]concluded that pessaries were suc- 
cessful in reducing prolapse (especially grade II) in 
two thirds of women and seem to be more effective 
in relieving symptoms of urinary voiding and faecal 
evacuation rather than urgency symptoms. After four 
months 75% of pessary users were able to resume 
physical activity and lead fulfilling lives. In the 
Sulak study [387] 82% of women still using the pes- 
sary at an unspecified follow-up period described 
their degree of satisfaction with their symptomatic 
relief as excellent. 


Despite Cundiff [374]reporting that use of pessaries 
was associated with potential complications no 
major complications were observed in the studies 
conducted by Sulak [387] or Wu [388] . Based on cli- 
nical experience many authors advocate the use of 
local oestrogen to prevent or treat sores [391] [381- 
386] Indeed physicians thought that oestrogen was a 
necessary adjunct “most times” to  pessary 
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usage[373]. Differing advice however was apparent 
with regard to the frequency and amount of oestro- 
gen applied. 


c) Summary 


Despite the fact that pessaries are commonly used 
today to treat symptomatic pelvic organ prolapse 
there is little available evidence behind recom- 
mendations for their use. Whilst pessaries are 
cheap and complications are rare there is no consen- 
sus regarding various aspects of pessary manage- 
ment including indications for different types of pes- 
sary, appropriate choice of pessary, pessary fitting 
procedures, replacement intervals, follow-up care 
and treatment of complications. Similarly, there is 
relatively little research on the therapeutic bene- 
fits of long term use of pessaries for pelvic organ 
prolapse although data suggest that they provide 
effective symptomatic relief and may prevent 
worsening of prolapse or indeed promote impro- 
vement in prolapse stage. 


Level of evidence: 4 
d) Recommendations 


Given the lack of studies in this area, there is a pres- 
sing need for well-designed randomised controlled 
studies to examine the effects of using rings and pes- 
saries in the treatment of pelvic organ prolapse. Such 
studies need to address optimal pessary effective- 
ness, including the symptomatic and therapeutic 
benefits of pessaries as well as the indications for 
use, pessary fit, replacement and care. 


These studies need to adopt consistent protocols 
regarding choice of pessary and allow sufficient fol- 
low-up periods. There is also a need for studies of the 
effectiveness of rings and pessaries in comparison 
with surgery, which is a more expensive option that 
may have additional morbidity, and in comparison 
with physical therapies. 


Grade of recommendation: C/D 


E 4. COMPLIMENTARY 
THERAPIES 


Section II, 7 Urinary Incontinence in Women: Com- 
plementary Therapy discusses the evidence found for 
the use of complementary therapies for the treatment 
of women with bladder symptoms. No studies have 
been found that evaluate the role of complemen- 
tary therapies in the prevention and treatment of 
pelvic organ prolapse in women. There is evident- 
ly a great need for well designed randomised control- 
led trials to evaluate the role of such therapies for 
women with pelvic organ prolapse. 


F. GENERAL CONCLUSIONS 
AND SUMMARY OF 


RECOMMENDATIONS 


Conservative treatment (lifestyle interventions, phy- 
sical therapies, scheduled voiding regimes, compli- 
mentary therapies, anti-incontinence devices, sup- 
portive rings/pessaries for pelvic organ prolapse and 
pads/catheters) should be included in the counselling 
of both women and men with urinary incontinence 
and women with pelvic organ prolapse, regarding 
treatment options. The effectiveness of the various 
interventions (excluding anti-incontinence devices 
and pads/catheters discussed chapter .... ) regarding 
their ability to prevent and treat urinary incontinence 
and prolapse is summarised below. Comment is also 
made on the effect of conservative management on 
other lower urinary tract symptoms and also factors 
affecting outcome, in particular age. 


URINARY INCONTINENCE IN 
WOMEN 


1. LIFESTYLE 
INTERVENTIONS 


I, PREVENTION 


e No randomised trials assessing the effect of life- 
style interventions and urinary incontinence pre- 
vention were identified. 


II. TREATMENT 


Studies to date regarding lifestyle interventions have 
reported associations and only a relatively small 
number of randomised trials have been carried out to 
assess the effect of a specific lifestyle on incontinen- 
ce treatment. However, there is evidence that: 


° Obesity is an independent risk factor for the pre- 
valence of urinary incontinence and weight loss 
would appear to be an acceptable treatment option 
for morbidly and moderately obese women. Smo- 
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king appears to increase the risk of more severe 
urinary incontinence. Smokers may have a diffe- 
rent mechanism causing their incontinence than 
non-smokers. No data has been reported exami- 
ning whether smoking cessation resolves inconti- 
nence. 


Regarding dietary factors, fluid intake plays a 
minor if any role in the pathogenesis of inconti- 
nence. The data on caffeine intake and inconti- 
nence are conflicting. While large cross sectional 
surveys indicate no association, small clinical 
trials suggest that decreasing caffeine intake 
improves continence. 


Consuming carbonated drinks appears to increase 
the risk of overactive bladder. 


Chronic straining may also be risk factor for the 
development of urinary incontinence, however 
there have been no intervention trials that have 
examined the effect of resolving constipation on 
incontinence. 


Strenuous exercise is likely to unmask the symp- 
tom of stress incontinence during the provocation. 
There is scant level 2 and 3 evidence that suggest 
that active women may be more likely to report 
incontinence than sedentary women, and that 
heavy occupational work may be associated with 
pelvic organ prolapse and urinary incontinence. 


There is no evidence that strenuous exercise 
causes the condition of incontinence, however 
extreme provocation, such as parachute jumping, 
may cause incontinence. There are no trials that 
assess the role alteration in activity plays in trea- 
ting urinary incontinence. 


Apart from postural changes, there is no scientific 
evidence about whether other lifestyle changes 
affect the treatment of urinary incontinence. 


HI. OTHER LUTS 


There is little published data on the effect of life- 
style interventions on other lower urinary tract 
symptoms in women only. The data is insufficient 
to draw any firm conclusions. 


IV. FACTORS AFFECTING 
OUTCOME 


Published data is sparse in this area and the data is 
insufficient to draw any firm conclusions regar- 
ding the impact of age or other variables on the 
outcome of lifestyle interventions for treating 
incontinence. 


2. PHYSICAL THERAPIES — 
PELVIC FLOOR MUSCLE 


TRAINING 


L PREVENTION 


Although a small number of trials have investiga- 
ted the effect of pelvic floor muscle training 
(PFMT) on pelvic floor muscle activity, no trials 
investigating the primary/secondary prevention 
effects of PFMT for urinary incontinence in non- 
childbearing women were found. 


The methods of most trials investigating PFMT 
for prevention of urinary incontinence in child- 
bearing women have allowed inclusion of women 
with prior incontinence symptoms. Therefore, it is 
usually not possible to differentiate primary/ 
secondary prevention effects from treatment 
effects. 


Intensive supervised PFMT should be offered to 
antenatal women and/or individual postnatal 
PFMT instruction with adherence strategies to 
women after instrumental delivery and/or delivery 
of a large baby, to reduce the prevalence of post- 
natal incontinence. 


It is not clear whether either antenatal or postnatal 
training has a greater effect, nor are the long-term 
effects of training established. 


II. TREATMENT 


Supervised PFMT is more effective than standard 
postnatal care for the treatment of urinary inconti- 
nence at three months postpartum. 


There is Level 1 evidence to suggest that for 
women with the range of urinary incontinence 
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symptoms (stress, mixed, urge), pelvic floor 
muscle training (PFMT) is better than no treat- 
ment For those women with mixed and urge 
incontinence, it may be beneficial to offer PFMT 
in combination with bladder training. 


It is not clear what the most effective PFMT para- 
meters are; clinicians and researchers should refer 
to exercise physiology literature to provide a bio- 
logical rationale for their choice of training para- 
meters. PFMT parameters can be selected based 
on the aim(s) of treatment, e.g. muscle strength, 
endurance, co-ordination and function. 


Therefore programs might comprise small num- 
bers of maximal or near maximal contractions 
held for short periods, repeat once or more daily, 
at least three days a week (suggests strength trai- 
ning), and/or a moderate number of, daily, sub- 
maximal contractions held for long periods (sug- 
gests endurance training), and/or voluntary 
contractions timed with activities, in different 
body positions, and with varying levels of task 
difficulty (suggests co-ordination and functional 
training). 


Prior to PFMT, a person with skills in the assess- 
ment and training of pelvic floor muscles should 
assess each woman to ensure that a correct volun- 
tary pelvic floor muscle contraction is being per- 
formed and to determine what facilitation, tech- 
niques or adaptions, if any, are required to the 
recommended training programme to ensure an 
appropriate training intensity. Clinicians should 
provide the most intensive PFMT supervision that 
is possible within service constraints. Supervision 
could be provided in individual or group settings. 


On the basis of the limited evidence currently 
available there is no apparent difference in the 
effectiveness of PFMT with or without biofeed- 
back (home or clinic) or intravaginal resistant 
devices over PFMT alone. Clinicians may have or 
find occasions when these would be useful 
adjuncts to treatment for the purposes of teaching, 
motivation and compliance. 


Regarding PFMT versus other treatment the follo- 
wing statements should be viewed with caution, in 
view of the limitations of current evidence (i.e. 
few trials, poor quality trials, contradictory trial 
findings) 
- PFMT and vaginal cones might have similar 
effectiveness for SUI women (Grade B) 


- PFMT might be better than ES for SUI 
women (Grade B) 


PFMT and bladder training might be similar- 
ly effective for women with SUI, UUI or 
mixed urinary incontinence (Grade B) 


PFMT might be better than oxybutynin for 
women with DO, or DO with USI (Grade B) 


PFMT and adrenergic agonists might be simi- 


larly effective for women with SUI or mixed 
incontinence (Grade B) 


PFMT might be less effective than surgery for 
women with USI (Grade B) 


However, when recommending treatment clinicians 
should consider that adverse events are more com- 
mon and more severe with cones, electrical stimula- 
tion, drugs and surgery than with PFMT. 


° Itis possible that the addition of PFMT to bladder 
training for women with USI or DO with USI is 
more effective in the short term, but it is not clear 
if the benefit is sustained. Otherwise, because 
there are so few trials, it is not possible to make 
recommendations about the possible benefits of 
adding PFMT to other therapies. If 
clinicians/researchers are interested in the additive 
effects of PFMT, further large good quality trials 
are needed. 


HI. OTHER LUTS 


° PFMT trials seldom reported data for other LUTS, 
e.g. frequency, nocturia, bladder pain. Data were 
SO Sparse it was not possible to summarise these in 
a reasonable manner. 


IV. FACTORS AFFECTING 
OUTCOME 


° There is no good evidence to suggest that older 
women with urinary incontinence do not benefit 
from PFMT as much as younger women. 


° It is not clear if there are any reliable predictors of 
PFMT outcome. Too few trials have appropriately 
investigated the association between patient cha- 
racteristics and outcome to be sure. 
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3. PHYSICAL THERAPIES - 


WEIGHTED VAGINAL CONES 


I. PREVENTION 


No trials investigating the primary/secondary pre- 
vention effects of training with vaginal cones 
(VC) for women with urinary incontinence were 
found. 


Il. TREATMENT 


It is not clear if training with VC is better than 
control treatments, for postnatal women with uri- 
nary incontinence or women with USI. VC are not 
suitable for some women due to adverse events. 
With only two trials reporting outcomes of inter- 
est, more research is needed to be sure about the 
effect of VC versus no treatment, placebo or 
control treatments. 


No trials comparing approaches to training with 
VC were found. Research is needed if this is a 
comparison of interest for women and clinicians. 


VC and ES appear to be equally effective for SUI 
women (Grade A), but either treatment may be 
precluded by side effects. 


Based on a single outcome, from one trial, there 
may be no further benefit from adding VC to 
PFMT for SUI women. 


HI. OTHER LUTS 


There were too few data available to comment on 
the effect of VC on other LUTS. 


IV. FACTORS AFFECTING 
OUTCOME 


None of the included trials addressed the effect of 
age, or any other factor, on outcome of training 
with VC. 


4. PHYSICAL THERAPIES — 


ELECTRICAL STIMULATION 


I, PREVENTION 


ES has not been used for either the primary or 
secondary prevention of incontinence and lower 
urinary tract symptoms, i.e., urgency, frequency 
and nocturia, 


II. TREATMENT 


There is a marked lack of consistency in the elec- 
trical stimulation protocols that implies a lack of 
understanding of the physiological principles of 
rehabilitating urinary incontinence through elec- 
trical stimulation used in clinical practice to treat 
women with stress, urge and mixed incontinence. 


There is no apparent difference in either electrical 
stimulation or placebo treatment in women with 
urodynamic stress incontinence. For women with 
detrusor overactivity there is a trend in favour of 
active stimulation over placebo stimulation. 


There is insufficient evidence to determine if elec- 
trical stimulation is better than magnetic stimula- 
tion in women with detrusor overactivity. 


There is insufficient evidence to determine if elec- 
trical stimulation is better than vaginal oestrogens 
in women with urodynamic stress incontinence, or 
if electrical stimulation is better than anticholiner- 
gic or antimuscarinic therapy in women with 
detrusor overactivity. 


At present it seems that there is no extra benefit in 
adding electrical stimulation to PFMT. 


HI. OTHER LUTS 


No studies were identified that analysed the effect 
of ES on lower urinary tract symptoms alone, i.e., 
frequency of voiding, urgency and/or nocturia. 
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IV. FACTORS AFFECTING 
OUTCOME 


° Cognitively intact older persons respond well to 


electrical stimulation of the pelvic floor and elec- 
trical stimulation may have equal benefit in older 
and younger persons. 


However, the evidence for this may reflect publi- 
cation bias, because most studies do not report the 
effect of age. 


5. PHYSICAL THERAPIES — 
MAGNETIC STIMULATION 


I. PREVENTION 


e No trials investigating the primary/secondary pre- 


vention effects of magnetic stimulation for adult 
women with urinary incontinence were found. 


Il. TREATMENT 


There is considerable variation in the regimen, 
protocols, intensity and duration of magnetic sti- 
mulation. At present there is insufficient evidence 
to determine the efficacy of magnetic stimulation 
in women with urinary incontinence. Women did 
not report adverse events using this treatment. 


HI. OTHER LUTS 


No studies were found addressing this question 


IV. FACTORS AFFECTING 
OUTCOME 


None of the included trials addressed the effect of 
age, or any other factor, on outcome of magnetic 
stimulation. A few authors indicate the relevance 
of some factors but the causal relationship bet- 
ween these factors and the outcome of magnetic 
stimulation has yet to be determined. 


6. SCHEDULED VOIDING REGIMES 


I, PREVENTION 


There is no evidence available documenting the 
effect of scheduled voiding regimens in the pre- 
vention of urinary incontinence. 


II. TREATMENT 


Timed voiding with a 2 hour voiding interval may 
be beneficial as a sole intervention for women 
with mild incontinence and infrequent voiding 
patterns. It may also be helpful as an adjunct to 
other treatment. 


There is no evidence regarding the benefit of habit 
training in women. 


There is Level 1 evidence to suggest that for 
women with urge, stress and mixed urinary incon- 
tinence, bladder training is more effective than no 
treatment. Evidence is inconsistent about expec- 
ted cure rates, which maybe dependent on when 
and how the outcome was measured or reflect dif- 
ferences in the bladder training protocol. 


There is a lack of consistency in bladder training 
protocols. On the basis of extrapolation from the 
bladder training literature, an outpatient training 
protocol should include an initial voiding interval 
typically beginning at 1 hour during waking 
hours, which is increased by 15-30 minutes per 
week depending on tolerance of the schedule (i.e., 
fewer incontinent episodes than the previous 
week, minimal interruptions to the schedule, and 
the woman’s feeling of control over urgency), 
until a 2-3 hour voiding interval is achieved. A 
shorter initial voiding interval, i.e., 30 minutes or 
less, may be necessary for women whose baseline 
micturition patterns reveal an average daytime 
voiding interval of less than 1 hour. Education 
should be provided about normal bladder control 
and methods to control urgency such as distrac- 
tion and relaxation techniques and pelvic floor 
muscle contraction. Self- monitoring of voiding 
behaviour using diaries or logs should be included 
in order to determine adherence to the schedule, 
evaluate progress, and determine whether the voi- 
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ding interval should be changed. Clinicians 
should monitor progress, determine adjustments 
to the voiding interval, and provide positive rein- 
forcement to women undergoing bladder training 
at least weekly during the training period. If there 
is no improvement after 2-3 weeks of bladder trai- 
ning, the patient should be re-evaluated and other 
treatment options considered. Inpatient bladder 
training programs may follow a more rigid sche- 
duling regimen with progression of the voiding 
interval on a daily basis. 


There is insufficient evidence regarding the com- 
parative effectiveness of bladder training and cur- 
rent drug therapy. However, bladder training, 
which has no adverse effects as compared to drug 
therapy, should be considered as first line treat- 
ment for detrusor overactivity. 


The additional benefit of combining drug therapy 
with bladder training and vice versa was not 
consistently noted and further investigation is 
warranted. 


HI. OTHER LUTS 


There is level one evidence that bladder training 
reduces urgency, frequency and nocturia. 


IV. FACTORS AFFECTING 
OUTCOME 


Cognitively intact older persons respond well to 
bladder training and bladder training may have 
equal benefit in older and younger persons 


7. COMPLIMENTARY THERAPY 


I. PREVENTION 


e No articles assessing the effect of complimentary 


therapy preventing urinary incontinence were 
identified. 


Il. TREATMENT 


Uncontrolled data suggests that acupuncture and 


hypnosis improve overactive bladder symptoms, 
however current studies are limited by the lack of 
a placebo group and by very short follow-up. 


HI. OTHER LUTS 


There is insufficient information to summarize the 
effect of complementary therapies on lower urina- 
ry tract symptoms in women. 


IV. FACTORS AFFECTING 
OUTCOME 


No data delineates the impact of such therapies on 
older versus younger women. 


URINARY INCONTINENCE IN 


MEN 


Il. TREATMENT 


There is modest support for the use of pelvic floor 
muscle therapy compared to no active interven- 
tion for reducing the incidence of incontinence 
after radical prostatectomy surgery. It is unclear 
whether the addition of biofeedback enhances the 
effectiveness of PFMT compared to digital rectal 
examination (DRE) alone. 


PFMT after TURP may reduce the incidence of 
incontinence in the first three weeks post operati- 
vely but this effect is not sustained thereafter. 


Both PFMT and urethral milking appear to be 
effective in the control of post micturition dribble. 


3. PHYSICAL THERAPIES — 
ELECTRICAL STIMULATION 


° Despite the prevalence of incontinence and LUTS 
in older men the only area, which has received 
consideration with respect to conservative mana- 
gement, is associated with prostatectomy. No 
trials were found on prevention of incontinence in 
men other that those undergoing prostatic surgery. 


1. LIFESTYLE 
INTERVENTIONS 


e No randomised trials assessing the effect of life- 
style interventions on either the prevention or 
treatment of urinary incontinence in men were 
identified. 


2. PHYSICAL THERAPIES — 
PELVIC FLOOR MUSCLE 


TRAINING 


I. PREVENTION 


It is not clear whether PFMT either before or both 
before and after radical prostatectomy surgery 
reduces the prevalence of post operative urinary 
incontinence. 
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I. PREVENTION 


There have been no studies on the preventative 
role of ES for the treatment of urge incontinence 
in men. 


Il. TREATMENT 


ES protocols for men are similar to women and 
the marked lack of consistency in electrical stimu- 
lation protocols also applies. It is not clear if any 
particular ES protocol and mode of application is 
more effective than any other (rectal electrodes 
are usually used). 


There has been no study of ES versus no or 
control treatment, nor versus placebo treatment 
exclusively in men. It is therefore not possible to 
draw any valid conclusions regarding these com- 
parisons. 


There is insufficient evidence to determine whe- 
ther ES is better than magnetic stimulation or oxy- 
butynin in men. 


Electrical stimulation has not shown any additio- 
nal improvements compared to PFMT alone, 
however the numbers in the study were relatively 
small. 


Ill. OTHER LUTS 5. SCHEDULED VOIDING 
REGIMENS 


e No studies were identified which addressed this 
comparison in men. 


I. PREVENTION 
IV. FACTORS AFFECTING 
OUTCOME e No trials investigating the prevention effects of 
voiding regimens for men with urinary inconti- 
e Studies of electrical stimulation for post-prosta- nence were found. 


tectomy incontinence have mostly included elder- 

ly men and there are no studies comparing the 

effects of electrical stimulation for urinary incon- Il. TREATMENT 
tinence between young and elderly men. 


e There is insufficient evidence of the effect of 

4. PHYSICAL THERAPIES — scheduled voiding regimes either alone or in com- 

l bination with other treatments in men suffering 
MAGNETIC STIMULATION from urinary incontinence. 


I. PREVENTION HI. OTHER LUTS 


e No trials investigating the primary/secondary pre- * No studies were identified in men. 


vention effects of magnetic stimulation for adult 


men with urinary incontinence were found. IV. FACTORS AFFECTING 
OUTCOME 
IL TREATMENT e No subgroup analyses related to age have been 


carried out regarding bladder training in men, the- 
refore it is not possible to draw conclusions regar- 


Se NO triala Com pare apr Ode n s ding the effect of bladder training in older men. 


mulation were found. Further research is needed. 

° With only single trials comparing magnetic stimu- 
lation with electrical stimulation there is insuffi- 6. COMPLIMENTARY THERAPIES 
cient evidence to determine if magnetic stimula- 


tion is better than electrical stimulation in men 
with urinary incontinence after radical prostatec- 
tomy and also in men with detrusor overactivity. I. PREVENTION 


e No studies were identified on the preventative role 


HI OTHER LUTS of complimentary therapies in men. 

No studies were found. Il. TREATMENT 
IV. FACTORS AFFECTING ° Most studies suggest that acupuncture is effective 
OUTCOME for the treatment of urge incontinence in both men 
and women. However, there has been no study 
e None of the included trials addressed the effect of reported exclusively for men and studies to date 
age, or any other factor, on outcome of magnetic have suffered from small sample size with no long 

stimulation. term follow up. 


949 


HI. OTHER LUTS 


° Single trials have showed an improvement in noc- 


turnal enuresis, daytime frequency and nocturia. 
Further research is recommended to confirm these 
findings. 


IV. FACTORS AFFECTING 
OUTCOME 


No subgroup analysis related to age and gen- 


der effects has been carried out so it is not possible 
to draw any conclusions. 


CONSERVATIVE MANAGEMENT 
PACKAGES FOR WOMEN AND 


MEN 


I. PREVENTION 


° Community based group sessions taught by conti- 


nence specialists might be an effective way to 
maintain or improve continence status in older 
women who are already continent or are rarely 
incontinent. 


II. TREATMENT 


There is Level 1 evidence that for women with 
stress, urge or mixed urinary incontinence a 
Conservative Management Package (CMP) is bet- 
ter than no treatment. (Grade A). Most of this evi- 
dence comes from trials in older women. 


To date, there is no convincing evidence that one 
CMP is better than another, or one method of 
CMP delivery is better than another. At present, it 
seems that CMPs are effective and the approach to 
delivery doesn’t matter much. 


PELVIC ORGAN PROLAPSE 


I, PREVENTION 


° There is some evidence that occupations invol- 


ving heavy lifting/hard physical labour or being 
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overweight may play a role in the development of 
pelvic organ prolapse. No studies have been iden- 
tified to date that evaluate the effectiveness of life- 
style interventions in the prevention of women 
with pelvic organ prolapse. 


No research evidence was found regarding the 
effectiveness of physical therapies for the preven- 
tion of pelvic organ prolapse. 


No studies have been found that evaluate the role 
of complimentary therapies in the prevention of 
pelvic organ prolapse. 


Il. TREATMENT 


No studies have been identified to date that eva- 
luate the effectiveness of lifestyle interventions in 
the treatment of women with pelvic organ prolap- 
se. 


Currently the research evidence regarding the 
effectiveness of physical therapies for the treat- 
ment of pelvic organ prolapse is particularly 
weak. Pelvic floor muscle training may prevent 
deterioration of anterior prolapse however this 
evidence arises from a single RCT which has 
several limitations. 


Currently, there is little rigorous research eviden- 
ce behind recommendations for the use of rings 
and devices in the management of pelvic organ 
prolapse. There is no consensus on the use of dif- 
ferent types of device, the indication, fitting pro- 
cedures, nor the pattern of replacement and fol- 
low-up care. Similarly, there is relatively little 
research on the therapeutic benefit of long term 
use of pessaries although data suggest that they 
provide effective symptomatic relief and may pro- 
mote improvement or prevent worsening of pro- 
lapse. 


No studies have been found that evaluate the role 
of complimentary therapies in the treatment of 
pelvic organ prolapse in women. 


G. RECOMMENDATIONS FOR 
FUTURE RESEARCH 


G1. LIFESTYLE INTERVENTIONS 


Further research is needed to evaluate the effect of 
several currently recommended lifestyle interven- 


tions on incontinence and whether their cessation can 
alleviate or prevent this condition. These include: 
weight loss, heavy exertion/exercise, smoking, caf- 
feine intake, fluid intake, constipation on incontinen- 
ce. 


G2. PHYSICAL THERAPIES 


High quality RCTs with long term follow up are 
required to investigate: 


the effectiveness of PFMT in comparison to other 
interventions and to compare the effectiveness of 
different PFMT programmes in the management 
of urinary incontinence. 


the effectiveness of PFMT with other adjuncts in 
comparison to PFMT alone and effectiveness of 
different biofeedback protocols. 


all aspects of the use of electrical stimulation in 
the treatment of urinary incontinence. 


all aspects of the use of magnetic stimulation in 
the treatment of urinary incontinence. 


the effectiveness of physical therapies to prevent 
incontinence in women at risk or in the general 
female population. 


the subgroups of patients who would derive the 
greatest benefit from physical therapies. 


G3. SCHEDULED VOIDING 


REGIMENS 


High quality RCTs with long term follow-up are 
needed to determine the effect of the various sche- 
duled voiding regimens, especially timed voiding 
and bladder training, as compared to no treatment 
in the management of stress, urge, and mixed 
incontinence and other lower urinary tract symp- 
toms in women; studies are especially needed in 
men. 


High quality RCTs with long term follow up are 
required to compare timed voiding, habit retrai- 
ning, and bladder training alone and in combina- 
tion with lifestyle interventions, physical thera- 
pies and drug therapies in the management of 
stress, urge, and mixed incontinence and other 
lower urinary tract symptoms in women and men. 


Research is needed that compares bladder training 
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to other scheduled voiding regimens (timed voi- 
ding and habit training) as well as compares diffe- 
rent bladder training protocols, e.g., intensive vs 
less intensive. 


Research is needed to determine the subgroups of 
patients who will derive the greatest benefit from 
timed voiding, habit retraining, and bladder trai- 
ning alone or in combination with lifestyle inter- 
ventions, physical therapies and drug therapies. 


Research is needed to determine whether the long- 
term effect of bladder training can be maintained 
by booster interventions. 


Research is needed to determine whether schedu- 
led voiding regimens especially timed voiding and 
bladder training can prevent the development of 
urinary incontinence in women and men at risk for 
its development. 


RCTs are needed on timed voiding and habit 
retraining as sole intervention or as an adjunct 
intervention to lifestyle interventions, PFMT, drug 
therapy, and anti-incontinence devices in women 
with urinary incontinence and other LUTS. Fur- 
ther RCTs are needed that compare bladder trai- 
ning alone and in combination to lifestyle inter- 
ventions, PFMT, and drug therapies in the mana- 
gement of stress, urge, and mixed incontinence 
and other LUTS. Studies are also needed to deter- 
mine the long-term efficacy of bladder training, 
and strategies that can assist in maintaining long- 
term benefit. 


G4. COMPLIMENTARY THERAPIES 


High quality RCT’s with long term follow up are 
required to investigate the effect of all compli- 
mentary therapies on lower urinary tract symp- 
toms in both men and women. 


G5. PELVIC ORGAN PROLAPSE 


Good quality epidemiological research is needed 
to establish the relationships between lifestyle fac- 
tors and the occurrence of pelvic organ prolapse. 
Only then can the effects of altering these lifesty- 
le factors, in terms of preventing and treating pro- 
lapse, be researched in randomised controlled 
trials. 


° Prospective studies of the preventative effects of 
physical therapy could be undertaken although 
these would be costly, involving lengthy follow- 
up of women who at outset do not have pelvic 
organ prolapse. More pressing is the need to 
increase the evidence regarding treatment of exis- 
ting pelvic organ prolapse with physical therapy, 
building on trial work that is ongoing. 


e There is an urgent need for well-designed rando- 
mised controlled trials to address the effectiveness 
of rings and pessaries in treating pelvic organ pro- 
lapse. Such trials need to address the symptomatic 
and therapeutic benefits of pessaries as well as 
various aspects of pessary management such as 
indications for use and replacement and care. 


° There have been no studies of the effects of com- 
plimentary therapies in preventing or treating pel- 
vic organ prolapse. There is therefore scope for 
controlled trials to assess effectiveness in both 
these respects. This should be preceded by explo- 
ratory work to establish potential mechanisms for 
such therapies to impact on prolapse. 


ACKNOWLEDEMENT 


We would like to acknowledge the Secretarial assis- 
tance of Debbie Moore in the coordination and pre- 
paration of this Chapter. 


952 


APPENDIX 


SEARCH STRATEGIES 
Lifestyle Interventions 


We searched Medline (languages English, Scandina- 
vian, German) and the Cochrane Register of Control- 
led Trials from 1966-February, 2004 using the follo- 
wing keywords which were linked to “urinary incon- 
tinence” or “urination disorders” or “overactive blad- 
der” or “urinary urgency”: lifestyle interventions, 
weight, obesity, weight loss, exercise, work, physical 
activity, smoking, tobacco, coffee, caffeine, posture, 
constipation, bowel function, fluids, fluid restriction, 
timed voiding, clothing, pulmonary status, cough, 
and diet. 


Physical Therapies — PFMT & Weighted Vaginal 
Cones 


Relevant trial and systematic review reports were 
identified from the Specialised Register of Control- 
led Trials of the Cochrane Incontinence Group. Date 
of search: January 2004. The register contains trials 
and systematic reviews identified from MEDLINE, 
CINAHL, the Cochrane Controlled Trials Register 
(CENTRAL), and handsearching of journals. The 
search strategy used to identify trials for inclusion on 
the Specialised Register is documented in Cochrane 
Incontinence Review Group section of The Cochra- 
ne Library. Further trial reports were sought through 
consultation with co-authors and experts in the field. 


Physical Therapies — Electrical Stimulation 


Relevant trials were identified from the Specialised 
Register of Controlled Trials of the Cochrane Incon- 
tinence Group. The register contains trials identified 
from MEDLINE, CINAHL, the Cochrane Control- 
led Trials Register (CENTRAL) and handsearching 
of journals. Additional trials were sought from the 
reference lists of included studies and a broader sear- 
ch of computerized bibliographic databases (EMBA- 
SE, EXCERPTA MEDICA, DUTCH NATIONAL 
INSTITUTE OF ALLIED HEALTH PROFES- 
SIONS), from 1980 — February 2004, was underta- 
ken. In addition, published abstracts presented at the 
International Continence Society, the European 
Association of Urology, the American Urogynaeco- 
logy Society, and the American Urological Associa- 
tion were reviewed from 2000 to 2004, and cross- 
referenced to find if a full-length report had been 
published. Keywords were incontinence, urinary 
incontinence, detrusor instability , detrusor overacti- 
vity, bladder, overactive bladder, stress incontinence, 
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urge incontinence, mixed incontinence, urgency, fre- 
quency, nocturia, physiotherapy, physical therapy, 
conservative management, conservative therapy, 
non-surgical stimulation, electrostimulation, neuro- 
muscular stimulation, electrical stimulation, electro- 
therapy, RCT’s, controlled trials, evaluation, effecti- 
veness, efficacy, and outcomes. 


Physical Therapies — Magnetic Stimulation 


Relevant trials were identified from the Specialised 
Register of Controlled Trials of the Cochrane Incon- 
tinence Group. The register contains trials identified 
from MEDLINE, CINAHL, the Cochrane Control- 
led Trials Register (CENTRAL) and handsearching 
of journals. Additional trials were sought from the 
reference lists of included studies and a broader sear- 
ch of computerized bibliographic databases (EMBA- 
SE, EXCERPTA MEDICA, DUTCH NATIONAL 
INSTITUTE OF ALLIED HEALTH PROFES- 
SIONS), from 1995 — February 2004, was underta- 
ken. In addition, published abstracts presented at the 
International Continence Society, the European 
Association of Urology, the American Urogynaeco- 
logy Society, and the American Urological Associa- 
tion were reviewed from 2000 to 2004, and cross- 
referenced to find if a full-length report had been 
published. Keywords were incontinence, urinary 
incontinence, detrusor instability , detrusor overacti- 
vity, bladder, overactive bladder, stress incontinence, 
urge incontinence, mixed incontinence, urgency, fre- 
quency, nocturia, physiotherapy, physical therapy, 
conservative management, conservative therapy, 
non-surgical stimulation, magnetic stimulation, neu- 
romuscular stimulation, electromagnetic stimulation, 
extracorporeal magnetic, magnetic therapy, magnetic 
chair, RCT’s, controlled trials, evaluation, effective- 
ness, efficacy, and outcomes. 


Scheduled Voiding Regimes 


Reports of scheduled voiding regimens were obtai- 
ned by searching MEDLINE, CINAHL, BIOSIS, 
and the Cochrane Register of Controlled Trials from 
February 1966 to January 2004 using the keywords 
which were linked to urinary incontinence: bladder, 
bladder training, behavior therapy, toileting, rehabi- 
litation, and therapy. In addition, table of contents 
from urological and urogynecological journals were 
scanned for pertinent articles from October 2003 to 
January 2004. Reference lists were searched from 
protocols and systematic reviews published on timed 
voiding, habit training, and bladder training by the 


Cochrane Collaboration, the Agency for Healthcare 
Policy and Research (United States) (Fantl, New- 
man, Colling et al., 1996), review articles, and retrie- 
ved manuscripts. In addition, published abstracts 
presented at the International Continence Society, 
American Urogynaecology Society, and the Ameri- 
can Urological Society were reviewed from 2000 to 
2003, and cross-referenced to find if a full-length 
report had been published. 


Inclusion/exclusion criteria (appendix) subhea- 
ding of above 


To be considered for inclusion, studies had to meet 
the following criteria: 


1. Prospective research design: randomised control- 
led or non-randomised controlled trials. If there 
were none available, then non-randomised cohort 
studies, case control studies, and case series were 


reviewed. 


N 


. Types of participants: cognitively intact, non-ins- 
titutionalised women and men with stress, urge, 
and mixed incontinence. Studies involving parti- 
cipants with catheters, urinary tract infections, 
interstitial cystitis or other pelvic pain syndrome, 
neurological disorders, or who were pregnant or 
immediate postpartum were excluded. 


ies) 


. Type of intervention: timed voiding, habit trai- 
ning, and bladder training used in the management 
of urinary incontinence or lower urinary tract 
symptoms. Studies were excluded where it was 
not possible to establish any direct effects due to a 
specific scheduled voiding regimen. For example, 
studies that compared an intervention that used 
both bladder training and pelvic floor muscle trai- 
ning to another type of intervention such as drug 
therapy were excluded because it was not possible 
to determine the effect of bladder training alone. 


4. 
Complimentary Therapies 


Publication type: full published reports in English. 


To evaluate the literature, we searched Medline 
using Ovid from 1966-February 2004 using the sear- 
ch terms “acupuncture” or “hypnosis” or “comple- 
mentary therapies” or “alternative therapies” AND 
“urinary incontinence” or “urination disorders” or 
“overactive bladder” or “urinary urgency” or “uteri- 
ne prolapse”. We also examined reference lists of the 
articles obtained. Manuscripts that included only 
males or children in the study population were exclu- 
ded. 


Lifestyle Interventions and Physical Therapies in 
Men 


The following electronic data bases were accessed 
for trials: Cochrane Incontinence Group, MEDLINE, 
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CINAHL, EMBASE, PsycLit and ERIC (all up to 
February 2004). Reference lists of relevant articles 
were searched. The following conference procee- 
dings were also searched: American Urological 
Association (1989-2003); Society of Urologic 
Nurses and Associates (1991-2003); Wound Ostomy 
and Continence Nurses (1996-2003); and Internatio- 
nal Continence Society (1980-2003). If relevant abs- 
tracts were found, a second electronic search was 
performed for a published paper. Data from abstracts 
were not included in this update, as per ICI guide- 
lines. 


The following search terms were used in each data- 
base (no limits were applied to the searches): incon- 
tinence, urinary, male, post prostatectomy, stimula- 
tion, electrical stimulation, biofeedback, pelvic 
muscle exercises, Kegel exercises, behavioural, 
behaviour/or, therapy, behaviour modification, phy- 
siotherapy, quality of life, randomised controlled 
trial, evaluation, effectiveness, efficacy, outcomes. 


Conservative Management Programmes 


No separate search for trials of conservative mana- 
gement packages (CMP) was done. Trials of CMP 
were identified from the search strategies for PFMT 
and scheduled voiding regimes. 


Pelvic Organ Prolapse — Lifestyle Interventions, 
Physical Therapies, Rings and Pessaries 


Reports of RCTs evaluating the effect of lifestyle 
interventions, physical therapies and the use of rings 
and devices were obtained from a search of the 
Cochrane Incontinence Group specialised register. 
This register contains trials identified from MEDLI- 
NE, CINAHL, the Cochrane Central Register of 
Controlled Trials (CENTRAL) and handsearching of 
journals and conference proceedings. The date of the 
last search was April 2004. 


Reports of other studies evaluating the effectiveness 
of the above treatments in the management of pelvic 
organ prolapse were obtained by searching MEDLI- 
NE (January 1966 to April 2004), PREMEDLINE 
(15 April 2004), EMBASE (1996 to January 2003), 
CINAHL (1982 to April 2004) and PEDro (April 
2004). Key search terms were: prolapse, pelvic organ 
prolapse, uterine/uterus prolapse, urogenital prolap- 
se, cervical prolapse, pelvic prolapse, vagina prolap- 
se, rectocele, cystocele, urethrocele, enterocele, 
proctocele, sigmoidocele, pelvic dysfunction, pelvic 
disorder, pelvic relaxation, vaginal defects. 

The UK National Research Register (Issue 1, 2004), 
Controlled Clinical Trials (April 2004), ZETOC 
database of conference abstracts (April 2004) and the 
reference lists of relevant articles were also searched. 
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A. INTRODUCTION 


In this chapter the diagnostic and treatment modali- 
ties of urinary incontinence and encopresis in child- 
hood will be discussed. In order to understand the 
pathophysiology of the most frequently encountered 
problems in children the normal development of 
bladder and sphincter control will be discussed. 


The underlying pathophysiology will be outlined and 
the specific investigations for children will be dis- 
cussed. For general information on epidemiology 
and urodynamic investigations the respective chap- 
ters are to be consulted. 


I. NORMAL DEVELOPMENT OF 
BLADDER AND SPHINCTER 
CONTROL 


Normal bladder storage and voiding involve low- 
pressure and adequate bladder volume filling follo- 
wed by a continuous detrusor contraction that results 
in bladder emptying, associated with adequate 
relaxation of the sphincter complex. This process 
requires normal sensation and normal bladder outlet 
resistance. The neurophysiological mechanisms 
involved in normal bladder storage and evacuation 
include a complex integration of sympathetic, para- 
sympathetic and somatic innervation which is ulti- 
mately controlled by a complex interaction between 
spinal cord, brain stem, midbrain and higher cortical 
structures [1]. 


Achievement of urinary control is equally complex 


967 


and as yet not fully understood: various develop- 
mental stages have been observed [2]. 


In newborns the bladder has been traditionally des- 
cribed as “uninhibited”, and it has been assumed that 
micturition occurs automatically by a simple spinal 
cord reflex, with little or no mediation by the higher 
neural centres. However, studies have indicated that 
even in full-term foetuses and newborns, micturition 
is modulated by higher centres and the previous 
notion that voiding is spontaneous and mediated by a 
simple spinal reflex is an oversimplification [3]. Foe- 
tal micturition seems to be a behavioural state- 
dependent event: intrauterine micturition is not ran- 
domly distributed between sleep and arousal, but 
occurs almost exclusively while the foetus is awake 


[3]. 


During the last trimester the intra-uterine urine pro- 
duction is much higher than in the postnatal period 
[30ml/hr] and the voiding frequency is approximate- 
ly 30 times every 24 hours [4]. 


Immediately after birth voiding is very infrequent 
during the first few days of life. The first void may 
only take place after 12 to 24 hours. After the first 
week frequency increases rapidly and peaks at the 
age of 2 to 4 weeks to an average of once per hour. It 
then decreases and remains stable after 6 months to 
about 10 to 15 times per day. After the first year it 
decreases to 8 to 10 times per day, while voided 
volumes increase by three- to fourfold. 


During the postnatal period micturition control 
mechanisms undergo further changes and extensive 
modulation. Using ambulatory bladder monitoring 
techniques in conjunction with polysomnographic 
recordings it has been shown that even in newborns 
the bladder is normally quiescent and micturition 
does not occur during sleep[5]. 


This inhibition [or lack of facilitation] of detrusor 
contractions during sleep is also observed in infants 
with neurogenic bladder dysfunction who have mar- 
ked detrusor overactivity while they are awake. In 
response to bladder distension during sleep, an infant 
nearly always exhibits clear electro-encephalogra- 
phic evidence of cortical arousal, facial grimaces or 
limb movements, or actual awakening. Sleeping 
infants are always seen to wake up before the blad- 
der contracts and voiding occurs. This arousal period 
may be transient and the infant may cry and move for 
a brief period before micturition and then shortly 
afterward go back to sleep. Because this wakening 
response is already well established in newborns, it 
follows that the control of micturition probably 
involves more complicated neural pathways and 
higher centres than has been appreciated. There is 
also strong evidence that a pronounced reorganisa- 
tion of pre-existing synaptic connections and neural 
pathways involved in bladder control occurs during 
the early postnatal period. 


In newborns micturition occurs at frequent intervals 
and may have an intermittent pattern although blad- 
der emptying efficiency is usually good. In over 80 
percent of voids the bladder empties completely [6]. 


During infancy voiding pressures are much higher 
than in adults. It has also been noted that these pres- 
sures are higher in boys than in girls (mean pdet max 
of 118 vs. 75 cm HoO, respectively) [7,8]. 


These higher detrusor pressures decrease progressi- 
vely with increasing age. In up to 70 percent of 
infants [up to the age of 3 years] with normal lower 
urinary tracts, intermittent patterns of voiding were 
observed. They tend to disappear with increasing 
age, and are thought to represent variations between 
individual infants in the maturation of detrusor and 
sphincteric co-ordination during the first 1 to 2 years 
of life. Videourodynamic studies have confirmed 
these findings [5,7,8,9,10]. 


Between the age of | and 2, conscious sensation of 
bladder filling develops. The ability to void or inhi- 
bit voiding voluntarily at any degree of bladder 
filling commonly develops in the second and third 
years of life. Central inhibition is crucial to obtain 
continence. 


During the second and third year of life, there is pro- 
gressive development towards a socially conscious 
continence and a more voluntary type of micturition 
control develops. The child becomes more aware of 
the sensation of bladder distension and the urge to 
urinate, as well as social norms and embarrassment 
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associated with urinary incontinence. Through an 
active learning process, the child acquires the ability 
to voluntarily inhibit and delay voiding until a social- 
ly convenient time, then actively initiate urination 
even when the bladder is not completely full, and 
allows urination to proceed to completion. During 
the first years of life, gradual development to an 
adult type of voluntary micturition control, that 
conforms to the social norms, depends on an intact 
nervous system, in addition to at least three other 
events occurring concomitantly: 


° a progressive increase in functional storage capa- 
city, 


e maturation of function and control over the exter- 
nal urinary sphincter, 


° and most importantly achievement of volitional 
control over the bladder-sphincteric unit so that 
the child can voluntarily initiate or inhibit a mic- 
turition reflex [11]. 


The final steps are usually achieved at the age of 3 to 
4 years when most children have developed the adult 
pattern of urinary control and are dry both day and 
night. The child has learned to inhibit a micturition 
reflex and postpone voiding and voluntarily initiate 
micturition at socially acceptable and convenient 
times and places. This development is also depen- 
dent on behavioural learning and can be influenced 
by toilet training, which in turn depends on cogniti- 
ve perception of the maturing urinary tract. 


It is understandable that this series of complex events 
is highly susceptible to the development of various 
types of dysfunction. Various functional derange- 
ments of the bladder-sphincter-perineal complex 
may occur during this sophisticated course of early 
development of normal micturition control mecha- 
nisms. These acquired “functional” disorders overlap 
with other types of bladder functional disturbances 
that may have a more organic underlying pathophy- 
siological basis. 


IL. NORMAL VALUES 


1. NORMAL BLADDER CAPACITY 


The bladder capacity increases during the first 8 
years of life roughly with 30 ml per year, so with an 
average capacity of 30 ml in the neonatal period, a 
child’s bladder volume can be calculated as Y = 30 + 
30 X, where Y = capacity in ml and X = age in years 
(Figure 1) [12]. 


Hjalmas described a linear correlation that could be 
used up to 12 years of age: in boys, Y = 24.8 X + 
31.6, in girls Y = 22.6 X + 37.4, where Y is capacity 
in ml, and X is age in years [13]. 


It should be noted that these data were obtained 
during cystometric investigations and not necessari- 
ly reflect normal bladder volumes. Obviously, the 
relation between age and bladder capacity is not 
linear for all ages, nor is the relation between body 
weight and bladder capacity [14]. 


Another formula to calculate functional bladder 
capacity in infants is: bladder capacity (ml) = 38 + 
(2.5 x age (mo)) [10]. 


Kaefer and co-workers demonstrated that a non- 
linear model was the most accurate for the relation 
between age and bladder capacity, and they determi- 
ned two practical linear equations: 


Y =2 X +2 for children less than 2 years old, and Y 
= X/2+6 for those 2 years old or older; Y = capacity 
in ounces, X = age in years (Figure 2) [15]. 


Girls were found to have a larger capacity than boys, 
but the rate of increase with age was not significant- 
ly different between them. Data on ‘normal’ bladder 
capacity have been obtained in continent children 
undergoing cystography, with retrograde filling of 
the bladder. 


Data obtained from the International Reflux Study 
indicate that there is not a linear relation between age 


y=30x+30 ml 


Bladder capacity in millilitres 
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Figure 1. Bladder capacity using the formula 
Y = 30 + 30 X (Y= capacity in ml, X = age in years) 
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and capacity and that there is a huge variability. 
(Figure 3) 


2. NORMAL VOIDING 


The micturition frequency of the foetus during the 
last trimester is approximately 30 per 24 hours. It 
decreases to 12 during the first year of life, and after 
that it is gradually reduced to an average of 5+1 voi- 
dings per day [10,15]. 


1701 bladder capacity values vs age, International Study of Reflux 
in Children 95 and 5 percentiles 
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Figure 3. Bladder capacities determined by VCUG in the 
International Reflux Study 


y=(2x+2)28.35 ml, <2 yrs 
y=(x/2+6)28.35 ml, >2 yrs 
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Figure 2. Bladder capacity using the formula 
Y = (2 X + 2) x 28.35 ml < 2 years 

Y = (X/2+6) x 28.35 ml > 2 years 

(Y = capacity in ml, X is age in years) 


The normal range for the micturition frequency at 
age seven is 3 to 7 [16]. 


By age 12, the daily pattern of voiding includes 4-6 
voids per day [17]. 


Mattson and Lindström emphasize the enormous 
variability of voiding frequencies in children: in indi- 
vidual children, the weight-corrected diuresis could 
vary up to 10-fold [18]. 


3. NORMAL VOIDING PRESSURES 


Bladder dynamics in children have demonstrated 
developmental changes with age. Detrusor pressures 
at voiding in children are similar to adults, with a 
mean maximum pressure of 66 cm H2O in boys, and 
57 cm H20 in girls [19]. 


These pressures are lower than those reported in 
infancy by Yeung et al, who found boys having pres- 
sures of 118 cm H20, girls 75 cm H20 [5]. 


4. NORMAL URINARY FLOW RATES 


Urinary flow rates in normal children have been only 
minimally described. Szabo et al published nomo- 
grams for flow rates vs. age in normal children [20]. 


As in adults, flow rates are clearly dependent upon 
voided volume, and normal values can only be 
applied to flow rates that have been registered when 
voiding at a bladder volume approximating the nor- 
mal capacity for age [18,21]. 


B. EVALUATION IN CHILDREN 
WHO WET 


Even with clear definitions, the approach to history- 
taking and physical examination has to be structured. 
The child’s complaints at presentation are not syno- 
nymous with the signs and symptoms that have to be 
checked to arrive at a diagnosis. Also, sociocultural 
aspects and psychomotor development will distort 
the presentation. Validated questionnaires are very 
helpful in structuring the history-taking; they at least 
provide checklists [1]. 


With a structured approach the diagnosis of mono- 
symptomatic nocturnal enuresis can be made with 
confidence. 


When ultrasound imaging of kidneys and bladder, 
recording of urinary flow, and measurement of post- 
void residual are added to history and physical exa- 
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mination, the clinical entities caused by non-neuro- 
genic detrusor-sphincter dysfunction can be diagno- 
sed accurately in the majority of cases, and a high 
level of suspicion can be maintained towards incom- 
plete bladder emptying in both neurogenic detrusor- 
sphincter dysfunction and structurally caused incon- 
tinence. This is important in view of the potential 
these conditions have to cause irreversible loss of 
kidney function. 


In a minority of incontinent children the non-invasi- 
ve assessment yields equivocal results, or results 
suggesting gross deviations from normal function. 
Only in these situations is there an indication for 
invasive investigations, such as: 


Voiding cystourethrography. 


Invasive urodynamics (cystometry, pressure/ 
flow/EMG studies, videocystometry). 


Renal scans or intravenous urography. 


Cystourethroscopy. 


I. HISTORY TAKING 


For the paediatric age group, where the history is 
jointly obtained from parents and child, and where 
the failure to develop bladder control generates spe- 
cific problems, a structured approach is recommen- 
ded, with a questionnaire [1,2]. 


Many signs and symptoms related to voiding and 
wetting are new to the parents, and they should be 
specifically asked for, using the questionnaire as 
checklist. If possible the child should be addressed as 
the patient and questioned directly, as the symptoms 
prompting the parents to seek consultation may be 
different from that which is problematic for the child. 


A bladder diary is mandatory to determine the chil- 
d’s voiding frequency and voided volumes. Check- 
lists and bladder dairy can be filled out at home, and 
checked at the first visit to the clinics. History-taking 
should also include assessment of bowel function; a 
similar pro-active process using a questionnaire 
should be followed for defecation and faecal soiling 


[3]. 


The general history-taking should include questions 
relevant to familial disorders, neurological and 
congenital abnormalities, as well as information on 
previous urinary infections, relevant surgery and 
menstrual and sexual functions (in pubertal and older 
children). Information should be obtained on medi- 


cation with known or possible effects on the lower 
urinary tract. 


At times it is helpful to more formally evaluate the 
child’s psychosocial status and the family situation, 
e.g. using validated question forms such as CBCL 
[Achenbach] or the Butler forms [4,5]. 


Child abuse is very often signalled first by symptoms 
of vesico-urethral dysfunction [6]. 


IL PHYSICAL EXAMINATION 


Apart from a general paediatric examination, the 
physical examination should include the assessment 
of perineal sensation, the perineal reflexes supplied 
by the sacral segments S1-S4 (standing on toes, bul- 
bocavernosus) and anal sphincter tone and control. 
Special attention should be paid to inspection of the 
male or female genital region, and of the urethral 
meatus. Asymmetry of buttocks, legs or feet, as well 
as other signs of occult neurospinal dysraphism in 
the lumbosacral area (subcutaneous lipoma, skin dis- 
coloration, hair growth and abnormal gait) should be 
looked for specifically. 


In examining the abdomen, the presence of a full 
bladder or full sigmoid or descending colon is a 
significant finding with a history of constipation. 


Detailed questioning of the parents’ observation of 
the child’s voiding habits is essential as is direct 
observation of the voiding, if possible. 


Children may have their voiding dysfunction amelio- 
rated or even eliminated by correcting anomalies of 
body position detected when observing the child’s 
micturition. Children may void in awkward posi- 
tions, e.g. with their legs crossed or balancing on the 
toilet without proper support of the legs, thereby 
activating the pelvic floor and obstructing the free 
flow of urine [7] (Figure 4). 


HI. URINALYSIS 


In order to be comprehensive, physical examination 
should include urinalysis to identify any infection 
and glucosuria. 
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Figure 4. Improper position for voiding: the feet are not 
supported [unbalanced position] and the boy is bent for- 
ward. Support of the feet will correct this and will the pel- 
vic floor muscles allow relaxing properly. 


IV. NON-INVASIVE DIAGNOSTIC 
TECHNIQUES 


1. FREQUENCY / VOLUME CHARTS: BLADDER 
DIARY 


The frequency/volume chart is a detailed diary recor- 
ding fluid intake and urine output over 24-hour per- 
iods. The chart gives objective information on the 
number of voidings, the distribution of day and night 
voids, along with the voided volumes and episodes 
of urgency and leakage, or dribbling. In order to 
obtain a complete picture, defecation frequency 
and/or soiling are often also recorded. 


From the frequency/volume chart the child’s “func- 
tional” bladder capacity may be assessed as the lar- 
gest voided volume, with the exception of the mor- 
ning micturition, which actually represents nighttime 


bladder capacity. Whenever possible, filling out the 
chart is the responsibility of the child: the parents 
provide assistance and support. Ideally the chart 
should cover 3 complete days, but in reality comple- 
tion over a weekend restricts the record to 2 days. 


The frequency volume chart is a reliable non-invasi- 
ve measure of maximum bladder storage capacity 
and can be used as an outcome measure in children 
with bladder dysfunction if care is taken to minimise 
confounding factors and sources of error during chart 
completion [8]. 


The amount of urine voided by a non-supervised 
child during the day varies considerably since the 
child’s voidings are dictated more by social circum- 
stances and /or bladder activity rather than by blad- 
der capacity. Children with bladder symptoms void 
smaller volumes of urine than may be expected from 
traditional estimates [8]. 


This is unrelated to either gender, type of presenting 
incontinence or a positive family history of bladder 
dysfunction. The only significant influence upon 
voided volumes recorded on a frequency volume 
chart is the age effect, and voided volumes, even in 
incontinent children, increase incrementally with 
age. The frequency volume chart is useful when 
comparing the mean voided volume and standard 
deviation by a child’s age. 


Validation and test/retest data on frequency/volume 
charts whilst scarce indicate that voiding interval is 
the most variable parameter. Data in normal children 
and in children with different categories of inconti- 
nence are available for comparison [8-10]. 


In order to obtain a complete picture it is better to ask 
for a bladder diary: fluid intake as well as voiding 
frequency, voided volumes, incontinence episodes 
and defecation frequency and/or soiling are recor- 
ded. 


Test/retest evaluation is not available; trend analyses 
of frequency/volume charts can be extracted from 
currently available data. 


2. QUANTIFICATION OF URINE LOSS 


Subjective grading of incontinence may not indicate 
reliably the degree of dysfunction. For objective gra- 
ding, 12-hour pad test and frequency/volume charts 
are validated instruments [10,11]. 


In children, the 12-hour pad test should also give 
information about fluid intake. The pad test is com- 
plementary to the bladder diary, which denotes more 
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the frequency of incontinence and the distribution of 
wetting episodes than the quantities of urine lost. 


The amount of urine lost during sleep can be deter- 
mined by weighing diapers or absorbent pads, befo- 
re and after sleep. To obtain a measure of the total 
nocturnal urine output, the volume of the early-mor- 
ning voiding should be added to the amount lost 
during sleep. 


3. QUANTIFICATION OF CONSTIPATION 


In grading constipation, scoring a plain X-ray of the 
abdomen [Barr score] yields inconsistent results [12- 
14]. 


A better way to match clues from the medical history 
with signs and symptoms is the measurement of colo- 
nic transit time. As many children with non-neuroge- 
nic detrusor-sphincter dysfunction habitually use their 
pelvic floor as an “emergency brake”, anomalous 
defecation frequency and constipation have a high 
prevalence in this group. Overt constipation should be 
dealt with before embarking on treatment of inconti- 
nence or detrusor-sphincter dysfunction [15]. 


4. URINARY FLOW 


Voiding should be analysed in detail in all inconti- 
nent children with the exception of monosymptoma- 
tic bedwetting where voiding, as far as we know, is 
normal. 


Graphic registration of the urinary flow rate during 
voiding is becoming a standard office procedure. 
Flow patterns and rates should be repeated to allow 
for evaluation, and several recordings are needed to 
obtain consistency. 


Approximately 1% of school children have a voiding 
that can be labelled abnormal with flattened or inter- 
mittent flow curves. The remaining 99% have a bell- 
shaped flow curve [16]. 


Flow recordings with a voided volume of less than 
50% of the functional capacity are not consistent: 
they represent voiding on command, and many chil- 
dren will try to comply by using abdominal pressure. 
A helpful tool in this respect is the bladder scan: 
before micturition the bladder volume can be asses- 
sed [17]. If the bladder is still nearly empty the child 
should be asked to drink some water until the blad- 
der is full enough for a reliable flow. 


Urinary flow may be described in terms of rate and 
pattern and may be continuous, intermittent (in frac- 
tions), or staccato. An intermittent flow pattern 


shows a interrupted flow, whereas in staccato voi- 
ding the flow does not stop completely, but fluc- 
tuates due to incomplete relaxation of the sphincter. 


Measurement of urinary flow is performed as a soli- 
tary procedure, with bladder filling by diuresis 
[spontaneous or forced], or as part of a pressure/flow 
study, with bladder filling by catheter. Patterns and 
rates should be consistent to allow for evaluation, 
and several recordings are needed to obtain consis- 
tency [18]. 


The same parameters used to characterise continuous 
flow may be applicable, if care is exercised, in chil- 
dren with intermittent, or staccato flow patterns 
(Figures 5-7). In measuring flow time, the time 
intervals between flow episodes are disregarded. 
Voiding time is total duration of micturition, inclu- 
ding interruptions. 


5. ULTRASOUND IMAGING OF UPPER AND 
LOWER URINARY TRACT 


In most clinical settings, ultrasound-imaging tech- 
niques are routinely used in children with inconti- 
nence. Upper tract abnormalities such as duplex kid- 
ney, dilatation of the collecting system, and gross 
reflux nephropathy can be readily detected, but 
detection of the more subtle expressions of these 
abnormalities require urological expertise on the part 
of the ultrasound operator [19]. 
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Figure 5. Normal urinary flow curves of 2 children. 


Lower urinary tract abnormalities are even more dif- 
ficult to assess for the inexperienced, aside from 
bladder wall thickness: a bladder wall cross-section 
of more than 3-4 millimetres, measured at 50% of 
expected bladder capacity, is suspicious of detrusor 
overactivity [20,21]. 


Figure 7. Intermittent flow curve in a child with disco-ordi- 
nation between detrusor contraction and sphincter relaxa- 
tion (pelvic floor muscles) 
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Figure 6. Flow curve of 2 children with a static, anatomic 
obstruction; the curve is continuous but the flow is lower 
than normal and extended in time. 


a) Post-void residual volume 


Except in small infants, the normal bladder will 
empty completely at every micturition [22]. 


The identification or exclusion of post-void residual 
is therefore an integral part of the study of micturi- 
tion. However, an uneasy child voiding in unfamiliar 
surroundings may yield unrepresentative results, as 
may voiding on command with a partially filled or 
overfilled bladder. When estimating residual urine, 
voided volume and the time interval between voiding 
and estimation of post-void residual should be recor- 
ded. This is of particular importance if the patient is 
in a diuretic phase. In patients with gross vesicoure- 
teral reflux urine from the ureters may enter the blad- 
der immediately after micturition and may falsely be 
interpreted as residual urine. The absence of residual 
urine is an observation of clinical value, but does not 
exclude bladder outlet obstruction or detrusor- 
sphincter dysfunction with absolute certainty. An 
isolated finding of residual urine requires confirma- 
tion before being considered significant, especially 
in infants and young children. 


b) Ultrasound-flow-ultrasound 


This combination of imaging and non-invasive uro- 
dynamics is a standardised procedure used to obtain 
representative data on both flow rate and flow pat- 
tern, as well as on post-void residual volumes. With 
ultrasound, bladder filling is assessed and when the 
bladder capacity is equal to the functional or expec- 
ted bladder capacity for age, the child is asked to 
void into the flowmeter. After recording the flow, 
post-void residual is assessed again. 


This procedure avoids the registration of flow rates 
at unrealistic bladder volumes. 


Alternatively children can be asked to use a flowme- 
ter at home: a special flowmeter has been designed to 
use at home [23]. Because some children have diffi- 
culty voiding in a strange environment, this option 
can overcome this. 


6. INVASIVE DIAGNOSTIC TECHNIQUES 


The important question (for the incontinent child) 
“whether invasive diagnostic procedures are neces- 
sary” is decided by the results of the non-invasive 
procedures. In general urodynamic studies will only 
be done if the outcome will alter the management, 
and this will also depend on the possible treatments 
available. The diagnostic information needed is that 
which is necessary to find the correct treatment. Indi- 
cators include voiding frequency of 3 or less per day, 
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straining or manual expression during voiding, a 
weak urinary stream, previous febrile urinary tract 
infection, continuous dribbling incontinence or pro- 
nounced apparent stress incontinence, or previously 
identified dilating vesicoureteral reflux. 


The finding of genitourinary abnormalities or signs 
of occult spinal dysraphism at physical examination 
also indicate the need for further diagnostics. Urina- 
ry flow registration will detect the plateau-shaped 
flow curve typical for structural bladder outlet obs- 
truction, and the intermittent flow suggesting detru- 
sor-sphincter dys-coordination [18]. 


A clinically significant post-void residual at repeated 
occasions clearly points to incomplete bladder emp- 
tying. The pad test will detect the cases with obvious 
stress and urge incontinence, or continuous drib- 
bling. Ultrasound imaging will raise suspicion for 
extravesical ectopic ureters. 


In short, invasive diagnostics are indicated when the 
non-invasive program raises suspicion of neurogenic 
detrusor-sphincter dysfunction (occult spinal dysra- 
phism), obstruction (especially posterior urethral 
valves), genitourinary abnormalities (e.g. epispa- 
dias), advanced non-neurogenic detrusor-sphincter 
dysfunction [as in children with dilating vesicourete- 
ral reflux and/or febrile urinary tract infections], or 
significant post void residuals. 


To diagnose the complex of non-neurogenic 
detrusor-sphincter dysfunction, recurrent uri- 
nary tract infections and vesicoureteral reflux, 
urodynamic studies are needed in only a mino- 
rity of all incontinent children. 


a) Technique of VCUG in children 


Cleanse and rinse the external genitalia with luke- 
warm water: do not use detergents. Use a feeding 
tube with side holes and a rounded tip (Ch 06-08) or 
balloon catheter to catheterise the bladder; check the 
urine for infection. Empty the bladder completely 
before filling. Use a radio-opaque dye of maximum 
30% concentration, at body temperature, and fill the 
bladder by slow-drip infusion, with a hydrostatic 
pressure of not more than 40 cm H>oO. Note the 
volume of the contrast medium instilled. Use fluoro- 
scopy during filling at regular intervals. 


Take spot-films [70mm or 90mm camera] with the 
child in supine position, with partial filling and at the 
end of filling, in AP projection, of the complete uri- 
nary tract. Upper tracts and lower tract should be 
visible. 


When voiding is imminent, change the position of the 
child so that spot films of bladder and urethra in 3/4 
projection can be taken during voiding. Also take a 
spot film during voiding of the upper urinary tract: the 
degree of vesicoureteral reflux (VUR) may change 
with the pressure generated by the detrusor muscle 
during voiding. Post-void residual volumes vary very 
considerably with VCUG. The voiding phase is criti- 
cally important to VCUG, both for reflux detection 
and for assessment of voiding dynamics. Without a 
voiding phase the VCUG is incomplete. 


Prophylactic antibiotics are indicated in all children, 
to minimise the risk for post-VCUG urinary tract 
infection especially in children with an anatomic 
abnormality. 


b) Indications for VCUG 


A VCUG is an invasive procedure and should only 
be done if the outcome will influence the manage- 
ment. It is indicated in children with recurrent urina- 
ry tract infections in order to detect reflux and in 
children with an abnormal flow pattern to detect 
bladder outlet abnormalities (like valves, strictures 
or a syringocele). 


In children with incontinence the lateral projection 
during voiding is the most important part of the 
study. Especially in children with stress incontinence 
or a neurogenic bladder the position and configura- 
tion of the bladder neck during filling and voiding 
should be noted. 


In children with non-neurogenic detrusor-sphincter 
dysfunction as well as in children with neurogenic 
detrusor-sphincter dyssynergia, the proximal urethra 
may show the so-called ‘spinning top’ configuration, 
during filling and during voiding. With detrusor and 
pelvic floor muscles contracting at the same time, the 
force of the detrusor contraction will dilate the 
proximal urethra down to the level of the forcefully 
closed striated external sphincter. The resulting 
“spinning top’ configuration used to be seen as a sure 
sign of distal urethral stenosis, a concept held res- 
ponsible for recurrent urinary tract infections in girls, 
with urethral dilatation or blind urethrotomy as the 
obvious therapy. However, urodynamics made it 
clear that the ‘spinning top’ will only appear when 
detrusor and pelvic floor contract synchronously, 
which makes it a functional anomaly, not an anato- 
mical one [24,25]. 


Women often recall their experience with VCUG as 
young girls in terms bordering on abuse. The use of 
VCUG in children should be limited to the absolute- 
ly necessary. 
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c) Urodynamics 


Especially in children urodynamic investigations 
should only be performed if the outcome will have 
consequences for treatment [26,27]. 


Both children and parents need careful preparation 
and adequate information before the study is done. It 
is an invasive procedure and artefacts may occur. 
Because of the invasiveness of the investigations all 
children are anxious and this may be reflected in the 
outcome of the study. Especially during the first 
filling cycle, when the child does not know what to 
expect, detrusor overactivity may be seen and the 
voiding phase can be incomplete due to contraction 
or incomplete relaxation of the pelvic floor muscles 
during voiding. Once the child knows that filling and 
voiding are not painful a subsequent filling and voi- 
ding cycle may show a completely different pattern. 
The study should be repeated at least 2 or 3 times. 
Only if during the first filling cycle no detrusor 
contractions are seen and also the voiding phase is in 
accordance with history and uroflow, it is probably 
sufficient to only do one complete filling and voiding 
cycle [28]. 


Still the results may not always be reproducible and it 
should be stressed that the primary objective is to treat 
the child and not a “urodynamic abnormality” per se. 


Special attention should be given to a pleasant sur- 
rounding for the child: one or both parents should be 
present and young children may be given a bottle. 
Older children may be distracted by watching a 
video movie. The child should be awake, unanaes- 
thetised and neither sedated nor taking any drugs that 
affect bladder function. 


During the study the investigator has the opportunity 
to observe the child and discuss various findings and 
correlate them to what the child feels and/or normal- 
ly would do in such circumstances. 


In children, the transition from filling phase to voi- 
ding phase is not as marked as in adults. To avoid 
missing this important transition, cystometry and 
pressure-flow/EMG measurements are performed as 
one continuous study in paediatric urodynamics. 


Electromyography of the pelvic floor muscles is 
assumed to evaluate the activity of the striated ure- 
thral sphincter, in the filling phase and in the voiding 
phase. Surface skin electrodes are usually used to 
record the EMG. In children the pelvic floor EMG is 
probably of much more importance than in adults as 
it helps to differentiate the different voiding disor- 
ders. 


Filling the bladder can be achieved by diuresis [natu- 
ral fill cystometry] or retrograde by catheter. For 
retrograde filling by catheter, saline 0.9% or contrast 
medium at body temperature is recommended in 
children, without additives; CO2 is not recommen- 
ded. 


When filling by catheter, slow fill cystometry (5 — 
10 percent of expected bladder capacity per minute, 
or < 10ml/min) is recommended in children, as cer- 
tain cystometric parameters, notably compliance, 
may be significantly altered by the speed of bladder 
filling. 


Involuntary detrusor contractions may be provoked 
by rapid filling, alterations of posture, coughing, 
walking, jumping, and other triggering procedures. 


The presence of these contractions does not necessa- 
rily imply a neurologic disorder. In infants, detrusor 
contractions often occur throughout the filling phase. 


Bladder sensation is difficult to evaluate in children. 
Only in toilet-trained cooperative children is it a rele- 
vant parameter. Normal desire to void is not relevant 
in the infant, but can be used as a guideline in chil- 
dren of 4 years and older. Normal desire to void 
should be considered the volume at which some 
unrest is noted, e.g. wriggling with the toes; this 
usually indicates voiding is imminent. In the older 
child, the volume may be small with the first cysto- 
metry, for fear of discomfort. This is the reason that 
in paediatric urodynamics at least two cycles of 
filling are recommended. 


Maximum cystometric capacity (MCC) is the volu- 
me in the bladder at which the infant or child starts 
voiding. The value for maximum cystometric capaci- 
ty is derived from volume voided plus residual volu- 
me. Values for MCC should be interpreted in relation 
to normal values for age. 


Compliance indicates the change in volume for a 
change in pressure. For children with neurogenic 
detrusor-sphincter dysfunction, data are available 
relating poor compliance to the risk of upper urinary 
tract damage [30]. 


The urethral closure mechanism during storage may 
be normal or incompetent. The normal urethral clo- 
sure mechanism maintains a positive urethral closu- 
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re pressure during filling, even in the presence of 
increased abdominal pressure or during detrusor 
overactivity (guarding reflex) [29]. 


Immediately prior to micturition the normal closure 
pressure decreases to allow flow. 


Bladder outlet obstruction, recorded with a pressure 
/ flow study, may be anatomical or functional in 
nature. An anatomical obstruction creates a urethral 
segment with a small and fixed diameter that does 
not dilate during voiding. As a result, the flow pat- 
tern is plateau shaped, with a low and constant maxi- 
mum flow rate, despite high detrusor pressure and 
complete relaxation of the urethral sphincter. In a 
functional obstruction, it is the active contraction of 
the urethral sphincter during passage of urine that 
creates the narrow urethral segment, constantly or 
intermittently. To differentiate anatomical from func- 
tional obstruction, information is needed about the 
activity of the urethral sphincter during voiding. This 
information can be obtained, and recorded together 
with pressure and flow, by monitoring the urethral 
pressure at the level of the urethral sphincter, or by 
recording a continuous electromyogram of the stria- 
ted urethral sphincter. For clinical purposes, in 
patients where the urethral sphincter is not readily 
accessible, the electromyogram of the external anal 
sphincter is often used to monitor activity of the 
striated urethral sphincter. This corresponds to acti- 
vity of the pelvic floor muscles. Also the use of video 
urodynamics can be very helpful in this respect, as 
contractions of the pelvic floor muscles can actually 
be seen during the voiding phase (Figures 8 and 9). 


In infants and small children, pelvic floor muscle 
overactivity during voiding (with post-void resi- 
duals) is not uncommon: in all probability it is a nor- 
mal developmental feature [31,32] . 


(Over)activity of the urethral sphincter may 
occur during the voiding contraction of the 
detrusor in neurologically normal children; 
this set of events is termed dysfunctional voi- 
ding. 


Grade of recommendation: 
procedures level 2 


for all diagnostic 
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Figure 8. Urodynamic study illustrating involuntary detrusor contractions, counter action of pelvic floor muscles (guarding 
reflex) and incomplete relaxation during voiding resulting in post void residual urine (detrusor overactivity + dysfunctional 
voiding) [29]. 


Figure 9. Interrupted voiding. Example of disco-ordination between detrusor contraction and relaxation of the pelvic floor 
muscles 
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Classification of urinary incontinence in children 


Nocturnal incontinence 
polyuria 


Arousal disorder 


Day and niahttime incontinence 


Daytime incontinence 


Functional incontinence 
- detrusor overactivity 
- dysfunctional voiding 
- postponement of voiding 
- giggle incontinence 
vaginal entrapment 


Nocturnal detrusor overactivity 


Neurogenic bladder 


Spina Bifida, tethered spinal 


cord, sacral malformation, 
cerebral palsy, tumours 
spinal cord, imperforate 
anus, trauma. 


Structural incontinence 


Figure 10. Classification of urinary incontinence in children. 


C. NOCTURNAL ENURESIS 


I. DEFINITION 


Nocturnal enuresis can be defined as an involuntary 
voiding of urine during sleep, with a severity of at 
least three times a week, in children over 5 years of 
age in the absence of congenital or acquired defects 
of the central nervous system [1]. 


It has been argued that parental concern and child 
distress should also play a part in determining the cli- 
nical significance of the problem [2]. 


Although there is general consensus about the core 
descriptors of nocturnal enuresis, divergent opinions 
flourish over many specific aspects of the definition 


[3]. 


Age is one such issue. Most definitions refer to 5 
years as the watershed although occasionally the 
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Anatomic abnormalities 
Exstrophy epispadias complex 
Ectopic ureter and ureterocele 
Cloacal malformations, 
Urethral valves, syringocele 


child’s ‘mental age’ is taken into account. The age 
criterion is somewhat arbitrary but reflects the natu- 
ral course of achieving bladder control [4]. 


Verhulst et al argue for flexibility in age criteria due 
to different rates of acquisition for boys and girls. 
Extrapolation from Verhulst’s figures suggests that 
the prevalence rate for 8-year-old boys is equivalent 
to that for girls at 5 years [5]. 


Il. SEVERITY 


Children manifestly vary in wetting frequency. Only 
some 15 percent of children with nocturnal enuresis 
wet every night although most children wet more 
than once a week [5,6]. 


In a population survey of nearly 1,800 Irish children 
aged 4 —14 year olds, Devlin found the frequency of 
wetting as follows: less than once per week in 33 
percent, once per week in 11 percent and 2 to 4 times 
per week in 25 percent [7]. 


Epidemiological surveys may seek to define the pro- 
blem if bedwetting occurs more than once a month 
whereas, in contrast, most trials of treatment effecti- 
veness work to more severe criteria of perhaps at 
least 4 wet beds per week. In clinical practice, paren- 
tal and child concern over the bedwetting, rather than 
severity itself, seems the relevant issue. Some chil- 
dren and parents are concerned over an occasional 
wet bed, while others will accept regular wetting. 
Clinically severity can be defined as: infrequent (1-2 
wetting episodes per week), moderately severe (3 — 5 
wetting episodes per week) or severe (6 — 7 wetting 
episodes per week). 


HI. PREVALENCE 


The extent of bedwetting is widespread. It has been 
argued that nocturnal enuresis is the most prevalent 
of all childhood problems [8]. For a more detailed 
description of prevalence of monosymptomatic and 
polysymptomatic nocturnal enuresis the chapter on 
epidemiology should be consulted. 


In the United Kingdom estimates suggest around 
750,000 children and young people over 7 years will 
regularly wet the bed. In the USA recent evaluations 
of prevalence suggest some 5 to 7 million children 
regularly experience primary nocturnal enuresis 
[9,10,11]. 


Epidemiological surveys tend to adopt ‘lenient’ cri- 
teria in defining nocturnal enuresis. They survey a 
sample or the whole community usually asking 
parents about certain voiding and wetting habits 
should their child wet the bed. Such surveys [inclu- 
ding any episodes of nocturnal enuresis] undertaken 
in Great Britain, Holland, New Zealand and Ireland 
suggest that the prevalence for boys is around: 13- 
19% at 5 years, 15-22% at 7 years, 9-13% at 9 years 
and 1-2% at 16 years. For girls the prevalence rates 
are reported to be: 9-16% at 5 years, 7-15% at 7 
years, 5-10% at 9 years and 1-2% in the late teenage 
years [5,7,12,13]. 


All surveys suggest the rate of bedwetting reduces 
with advancing age. The rate of decline in incidence 
with the child’s age has been assessed as around 14% 
for 5-9 year olds and 16% for those 10-18 years old. 
A small percentage of individuals each year do the- 
refore establish nocturnal bladder control. It might 
be construed that rather than ‘growing out of the pro- 
blem’, they are able to develop improved nocturnal 
bladder control through maturational processes. 
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Many adults will be reluctant to come forward or 
admit to currently having a problem of bedwetting. 
Hirasing et al sampled over 13,000 adults (18-64 
years) and found an overall prevalence rate of noc- 
turnal enuresis at 0.5% [14]. Of these, 12 percent of 
men and 29 percent of women had daytime inconti- 
nence. Fifty percent of men and 35 percent of the 
women had never consulted a health professional 
about their bedwetting. Thirty eight percent of the 
men and 26 percent of the women had never done 
anything to try and become dry. 


The enuresis prevalence of 0.5% in otherwise heal- 
thy adults in this study refers to a largely untreated 
population. Fifty percent of the men had primary 
enuresis and had never been consistently dry at 
night. Assuming a prevalence of enuresis of 8 per- 
cent in 7-year-old boys, this could be translated to 
mean that the risk for an enuretic boy to remain enu- 
retic for the rest of his life is 3 percent if he does not 
receive active treatment during childhood. Three per 
cent equals the prevalence found in patients after the 
age of 20 years in the study by Forsythe and Red- 
mond and in the Finnish 14-year-olds as described 
by Moilanen [15,16]. It is still not clear whether acti- 
ve treatment of nocturnal enuresis in childhood is 
able to reduce the number of adult enuretics. 


Patients with ADHD and spinal muscular atrophy 
suffer from nocturnal enuresis and daytime inconti- 
nence more frequently [17-19]. 


IV. INHERITANCE 


In most children bedwetting is a familial problem. 
Sporadic bedwetting with no affected relatives is 
found in 30 percent of children. 


The mode of inheritance is autosomal dominant, so if 
both parents were nocturnal enuretics as children, the 
risk for their offspring is 77 percent. If only one 
parent had nocturnal enuresis the risk is about 45 
percent. As a genetically determined disorder, noc- 
turnal enuresis is unusual as the great majority of 
patients show a spontaneous resolution of their enu- 
resis with time. Thus the hereditary trait leads to a 
delay of maturation of the mechanisms responsible 
for sleeping without wetting the bed, not to a perma- 
nent disorder in most cases. 


With linking analysis, foci have been found on chro- 
mosomes 8, 12, 13 and 22 [20-25]. This phenomeno- 
nis known as ‘locus heterogeneity’, which means 
that genes on different chromosomes can lead to the 


same disorder. There was no clear association of any 
of these loci with any type of nocturnal enuresis. 


Molecular studies have clearly shown that nocturnal 
enuresis is a complex disease with locus heteroge- 
neity and no clear genotype-phenotype association. 


The etiology of nocturnal enuresis is characterised 
by a complex interaction of genetic and environmen- 
tal factors. 


IV. THE GENDER DIFFERENCE 


In a population survey of 706 families in 
London,Weir found a higher prevalence for boys 
than girls at age 3 years with 56 percent of boys and 
40 percent of girls being wet at night more than once 
a week [26]. 


A recent survey of over 2900 three year old twin 
pairs born in England and Wales in 1994 found a 
significant difference between boys and girls in 
development of nocturnal bladder control with 54.5 
percent of girls and 44.2 percent of boys being dry at 
night [64]. 


Historically girls have been reported as more likely 
to experience secondary enuresis and associated day- 
time incontinence, urinary frequency, emotional and 
behavioural problems, urinary tract infections, along 
with tolerant mothers, and a high level of concern 
about their enuresis [27-29]. 


Girls have also been reported to be less likely to have 
a family history or genetic pre-disposition to bed- 
wetting [30,31]. 


V. CLASSIFICATION 


The traditional classification is based on the child’s 
history of enuresis. Children who have never achie- 
ved a period of up to 6 months free of bedwetting are 
considered to have primary nocturnal enuresis. There 
may be indications of slight maturational delay in 
primary nocturnal enuresis with low birth weight, 
soft signs of neurological delay, delayed motor deve- 
lopment and shorter height [32-35]. 


However children with primary nocturnal enuresis 
do not have an increased likelihood of behavioural 
problems compared with children who are not bed- 
wetters or former bedwetters [36-39]. 


Secondary or onset nocturnal enuresis is the re-emer- 
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gence of wetting after a period of being dry. The time 
period is usually considered to be a minimum of 6 
months, although some take 1 year to be the speci- 
fied enuresis-free period. A birth cohort of 1265 New 
Zealand children studied over 10 years by Fergusson 
et al found an increased risk of secondary enuresis 
with age [40]. They found the proportion of children 
who developed secondary enuresis were: 3.3 percent 
at 5 years, 4.7 percent at 6 years, 6.2 percent at 7 
years, 7.0 percent at 8 years, 7.5 percent at 9 years 
and 7.9 percent at 10 years. 


Secondary nocturnal enuresis appears to be associa- 
ted with a higher incidence of stressful events parti- 
cularly parental separation, disharmony between 
parents, birth of a sibling, early separation of the 
child from parents and psychiatric disturbance in a 
parent [40-42]. 


Von Gontard and colleagues found children with 
secondary enuresis had significantly more emotional 
difficulties compared to those with primary noctur- 
nal enuresis. Their evidence also suggests children 
with secondary enuresis, compared to those with pri- 
mary enuresis, are significantly more likely to have 
behavioural problems, a finding which corresponds 
to that of McGee et al [43]. 


Both Jarvelin and Fergusson et al compellingly argue 
that primary and secondary enuresis are aspects of 
the same problem [35, 41]. They claim the two clas- 
sifications share a common etiological basis. The 
rate at which a child acquires primary control 
influences his or her susceptibility to secondary enu- 
resis. The primary form is regarded as being the 
consequence of a delay in maturation of the physio- 
logical mechanisms. The child’s capacity to sustain 
and maintain nocturnal bladder control is manifest in 
the rate at which control is acquired. On the other 
hand this capacity determines the child’s susceptibi- 
lity to lapsing when exposed to stress. 


MONO-SYMPTOMATIC VERSUS NON-MONO- 
SYMPTOMATIC 


Mono-symptomatic nocturnal enuresis refers to 
those children who report no bladder or voiding pro- 
blems associated with their wetting. Non-mono- 
symptomatic nocturnal enuresis refers to bedwetting, 
which is associated with detrusor overactivity or voi- 
ding problems such as urgency and postponement 
during the day, but no daytime wetting [44]. 


This classification becomes extremely important in 
considering the most appropriate treatment interven- 
tion. 


Many parents are unaware of daytime symptoms 
when seeking help for bedwetting and when identi- 
fied these symptoms should be treated prior to inter- 
vention for the nocturnal enuresis. Between 10-28% 
of children with nocturnal enuresis have associated 
daytime problems and if they have urinary inconti- 
nence during the day these children should not be 
regarded as having nocturnal enuresis: they should 
be considered to be incontinent. The night time 
incontinence is not any longer an isolated phenome- 
non but part of the symptomatology of functional 
incontinence. These children are more resilient to 
treatment and more vulnerable to relapse [45]. 


VI. PATHOPHYSIOLOGY OF 
NOCTURNAL ENURESIS 


The pathophysiology of nocturnal enuresis has been 
studied extensively and is still not fully understood. 
A conceptual model has been proposed for unders- 
tanding nocturnal enuresis, envisaging it as a pro- 
blem or delayed maturation in one or more of the fol- 
lowing systems: a lack of stability in bladder func- 
tion, a lack of arginine vasopressin release and an 
inability to wake from sleep to full bladder sensa- 
tions [46]. 


This is supported by the work of Neveus et al, who 
sought to evaluate differences in sleep factors bet- 
ween children with wetting problems and dry chil- 
dren [48]. 


Children with nocturnal enuresis aged between 6 and 
10 years were found to have both impaired arousal 
and detrusor overactivity. 


A unifying and simplistic concept with important cli- 
nical implications, is that nocturnal enuresis is cau- 
sed by a mismatch between nocturnal bladder capa- 
city and the amount of urine produced during the 
night, plus the mandatory fact that the patient does 
not respond to the full bladder by waking up 
(Figures 11 and 12). 


1. LACK OF NOCTURNAL VASOPRESSIN RELEASE 


In humans a marked circadian rhythm of urine pro- 
duction is developed from early childhood with a 
pronounced nocturnal reduction in diuresis to 
approximately 50% of daytime levels. [48,49]. 
Decrease of renal urine production during the night 
allows for sleep not disturbed by a full bladder. In 
children this is the result of nocturnal release of 
hormones that regulate free water excretion (arginine 
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Polyuria during sleep 


Full bladder 


Waking up? 


No 


| 


Reduced bladder capacity 


Nocturnal enuresis 


Figure 11. Basic pathophysiology of nocturnal enuresis or 
nocturia. When the bladder is full because of (relative) 
polyuria and/or a reduced bladder capacity, the child either 
wakes up to void (nocturia) or voids while sleeping (noc- 
turnal enuresis). 


vasopressin, AVP) or solute excretion (angiotensin II 
and aldosterone). This results in increased urine 
concentration and reduced urine volume during 
sleep. This could explain why most children who are 
not enuretic tend to sleep through the night without 
being wet. 


In adolescence and adult age there is no diurnal 
rhythm of plasma vasopressin concentration, and the 
changes in urine production occur entirely owing to 
a decrease in the urinary sodium excretion [50]. 


Two thirds of patients with mono-symptomatic noc- 
turnal enuresis have been found to have a lack of cir- 
cadian rhythm of vasopressin, resulting in high noc- 
turnal urine production, which exceeds bladder capa- 
city [51-53]. 


Detection of low plasma vasopressin levels cannot 
realistically be considered as part of a routine clini- 
cal assessment. Alternatively we can look for clinical 
signs of low vasopressin during the assessment inter- 
view. Weighing the diapers and adding the first mor- 
ning void provides the total nocturnal urine output: if 
this total exceeds the child’s functional bladder capa- 
city it could be an indication of nocturnal polyuria. 


Wolfish et al interestingly found that most nocturnal 
enuretic episodes occur in the first third of the night 
and many studies report that the enuretic episode is 
most likely to occur in the first 2 hours of sleep 
[45,46]. One reason for this might be that during that 
period waking up is most difficult. 


diagnostic work-up nocturnal enuresis 


history 
confirm 
exclude 


night time wet episodes only 


urinary infections 
other pathology 


bladder diary 
confirm night time wetting 
fluid intake 
night time urine output: 
diapers + first morning void 
exclude daytime incontinence, frequency 


constipation / soiling 


daytime symptoms (urgency, frequency) 


Questionnaires for voiding, 
wetting, defecation 
and soiling should be used 


A bladder diary should be kept for at 
least 3 complete days, including the 
night. Fluid intake, voidings and 

voided volumes as well as incontinence 
episodes and defecation should 

be noted. 


physical examination 
confirm 


additional and invasive diagnostic procedures are only indicated in 
selected cases with suspicion of other pathology 


normal anatomy, psychomotor development 
exclude anatomical abnormalities (genital area and back), 
neurological abnormalities (reflexes) 


Figure 12. Schematic work-up in patients presenting with night-time wetting only. 


There may be a small sub-group of children with 
impaired renal sensitivity to vasopressin or desmo- 
pressin [56,57]. Recent work by Devitt et al suggests 
that 18 percent of children have ‘normal’ levels of 
plasma vasopressin release but remain enuretic [53]. 
These children all failed to respond to a therapeutic 
dosage of desmopressin. This finding could indicate 
renal insensitivity to vasopressin but could also be 
indicative of detrusor overactivity or a small functio- 
nal bladder capacity. Total urine output during the 
night could be helpful in differentiating between the 
two conditions (is there really nocturnal polyuria’). 


The subgroup of patients with nocturnal enuresis and 
increased nocturnal urine output generally has a nor- 
mal functional bladder capacity and a favourable res- 
ponse to dDAVP [58]. 


2. DETRUSOR OVERACTIVITY DURING THE 
NIGHT 


The detrusor, in order to function appropriately, 
needs to be relaxed during filling and have an appro- 
priate functional capacity. Detrusor overactivity 
usually causes small voided volumes resulting in a 
decreased functional bladder capacity [59]. 


Watanabe and his colleagues, employing EEG and 


982 


cystometry recording during sleep, discovered that 
32 percent of children with nocturnal enuresis had 
unvoluntary detrusor contractions that resulted in 
enuresis [60-62]. These children had smaller functio- 
nal bladder capacities at the point of wetting, than 
children with enuresis who did not have detrusor 
overactivity. 


Yeung et al reported that 44 percent of treatment fai- 
lures [with desmopressin or the enuresis alarm] have 
normal daytime bladder function but marked detru- 
sor overactivity during sleep resulting in enuresis 
[63,64]. Almost none of these children had nocturnal 
polyuria. Ultrasound studies of the bladder further- 
more revealed an increased bladder wall thickness in 
these children [65]. 


It is important to be aware of the possibility of detru- 
sor overactivity as a cause of the child’s nocturnal 
enuresis. 


The following signs are indicative of detrusor ove- 
ractivity [66-68]: 


In the daytime: frequency (more than 7 times per 
day) and urgency, holding manoeuvres such as squat- 
ting or penile squeezing, low or variable functional 
bladder capacity (small voided volumes) urge incon- 
tinence during the day 


At night: multiple wetting episodes each night varia- 
bility in the amount of urine in the diaper waking 
during or immediately after wetting 


3. LACK OF AROUSAL FROM SLEEP 


The fundamental mechanism resulting in nocturia or 
nocturnal enuresis is that the bladder fills to its capa- 
city during sleep and needs to be emptied. Bladder 
fullness is due to nocturnal polyuria and/or a reduc- 
tion of the bladder capacity (e.g. due to detrusor ove- 
ractivity during sleep). These factors cannot by 
themselves explain why the enuretic child does not 
wake up during the night to the sensation of a full or 
contracting bladder. 


Whether the child has detrusor overactivity or lack of 
vasopressin release resulting in over production of 
urine, the enuresis event results from the child’s 
inability to awaken from sleep. 


Non-enuretic children are more likely to wake to 
void than enuretic children [66]. 


This might explain why the most heavily endorsed 
view of both children and parents, regarding the 
aetiology of nocturnal enuresis is a belief in deep 
sleep [69]. 


However a raft of evidence counters such a belief. 
Sleep patterns of children with nocturnal enuresis are 
no different from children who do not have nocturnal 
enuresis [70]. 


Enuretic episodes occur during all stages of sleep in 
proportion to the amount of time spent in that stage 
and appear to occur independent of sleep stage but 
occur when the bladder is at a volume equivalent to 
the maximal daytime functional capacity [71-74]. 


Bedwetting children sleep normally but are unable to 
suppress nocturnal detrusor contractions or awaken 
in response to them or to bladder fullness. 


Wolfish et al suggest the most difficult part of the 
night for all children to arouse from sleep, is the first 
third [54]. 


Waking becomes easier as the night progresses. 
However, several authors have found that children 
with nocturnal enuresis are also more likely to wet in 
the first third of the night, often in the first two hours 
following sleep [71,72,75-77]. Thus the point of 
bladder fullness for most enuretic children coincides 
with a time of night where they find it most difficult 
to wake from sleep. 


It is possible to gauge a child’s level of arousability 
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by asking about their ability to arouse to the external 
signals such as bad weather, noise or unusual sounds, 
internal signals such as illness worry or self instruc- 
tions and full bladder signals. 


Some children demonstrate an ability to wake but 
fail to complete voiding in the toilet. They may find 
leaving bed difficult because of the cold, a fear of the 
dark, or practical reasons such as the toilet being not 
readily accessible. Such children benefit from practi- 
cal ways of help, such as warmth in the room, a torch 
or a receptacle for urination in the bedroom. 


Because nocturnal enuresis is a multifactorial and 
complex disorder, many other risk factors have been 
mentioned in the literature. Although it can not be 
excluded that some of these factors may play a role 
in some patients, a solid scientific foundation is still 
lacking. Snoring and sleep disorders [sleep apnoea], 
as well as hypercalciuria and maturational delay are 
such factors [78-86]. In a study by Aceto et al it was 
found that ADH levels and nocturnal hypercalciuria 
correlated significantly, while daytime calciuria was 
not different from normal controls [82]. 


VII. TREATMENT OF NOCTURNAL 
ENURESIS 


The normal annual resolution rate of monosympto- 
matic nocturnal enuresis is not always accounted for 
in cure rates reported. When reporting is done with 
survival analysis, the resolution rate remains visible 
throughout follow-up [15,16,87]. 


The outcome of pharmacological treatment for noc- 
turnal enuresis is expressed as either full response or 
partial response, while on the prescribed medication. 
A full response is defined as a reduction in wet 
nights of at least 90%, to allow for the occasional 
‘accident of wetting’, partial response is defined as 
a reduction in wet nights of 50%-90%; less than 50% 
reduction in wet nights is considered to be non-res- 
ponse [88,89]. One may argue however that curing 
nocturnal enuresis implies complete dryness during 
every night during and following successful treat- 
ment. 


A lasting cure is defined as a full response, still pre- 
sent 6 months or longer after discontinuation of 
pharmacotherapy. With other forms of therapy 
[alarm treatment, dry-bed training], full response or 
partial response is noted immediately after the actual 
intervention. 


With a follow up of at least 6 months, response can 
become a lasting cure [>90% reduction] or a lasting 
improvement [50%-90% reduction]. In reports on the 
outcome of nocturnal enuresis, it should be ascertai- 
ned if nocturia replaced the night time wetting [90]. 


Nocturia occurs when a child wakes up at night to 
void. 


The older definition of full response, 1 wet night or 
less per month correlates closely with a reduction of 
90% or more in the number of wet nights. 


The 90 percent cut-off point has been chosen in order 
to allow for the occasional wetting that can occur up 
to 2 years after otherwise successful treatment during 
a night when the child sleeps very deeply after e.g. a 
tiring day. 


For the individual patient who has achieved a signi- 
ficant reduction in wet nights, the occasional wet 
episodes [e.g. once or twice a month] still remain a 
problem not to be underestimated, especially in the 
adolescent and adult patient population. Therefore 
the 90 percent cut-off point should really only apply 
to the pre-pubertal child. 


It is essential to explain the problem to children with 
mono-symptomatic nocturnal enuresis and their 
parents and give general advice such as to eat, drink 
and void regularly during the day, abstain from drin- 
king too much during the late afternoon and evening 
and have relaxed routines at bedtime. It should be 
stressed that the condition is common and usually a 
benign delay in maturation without any psychopa- 
thological undertone. A positive attitude towards the 
child should be utilised and explained that the bed- 
wetting eventually will cease “but nobody knows 
exactly when that will happen”. Up to 19 percent of 
children will become dry within the next 8 weeks 
without any further treatment [48,91,92]. 


The management of nocturnal enuresis depends on: 


the child’s motivation to participate in treatment 


exclusion of confounding psychosocial factors 


providing information and instruction about daily 
habits, underlining the importance of having regu- 
lar fluid intake, regular voidings, and relaxed rou- 
tines at bedtime 


regular review of intervention 


Although treatment modalities like lifting, fluid res- 
triction, dry-bed training, retention control training, 
psychotherapy, acupuncture, hypnosis all have been 
used, there is not sufficient data in the literature to 
recommend any of these [93-100]. 


984 


There is only one RCT on acupuncture: of 40 chil- 
dren allocated either to dDAVP or acupuncture, 75% 
of children were dry after 6 month of therapy [while 
still on medication], while 65% of patients were 
completely dry after a mean of 12,45 sessions. From 
this study it is concluded that as an alternative, cost- 
effective and short-term therapy acupuncture should 
probably be counted among available treatment 
options. 


Besides dDAVP and Imipramine other drugs, such as 
carbamazine and indomethacin have been investiga- 
ted as well: based on study design as well as study 
outcomes, these drugs can not be recommended at 
this stage [101-103]. 


Comparison of treatment outcome and cure rates is 
difficult because of, the inconsistent use of defini- 
tions, the inclusion of children with daytime symp- 
toms, and the variable follow-up periods in most stu- 
dies. For a pragmatic approach see Figure 13. 


1. ENURESIS ALARM 


The enuresis alarm is the most effective means of 
facilitating arousal from sleep and remains the most 
effective way to treat mono-symptomatic nocturnal 
enuresis [104, 103]. Intervention with an alarm is 
associated with nine times less likelihood of relapse 
than antidiuretic therapy. Relapse rates in the 6 
months following treatment are in the order of 15 - 
30 %. 


Alarm therapy has been shown in a meta-analysis to 
have a 43 percent lasting cure rate [105,106]. 


Alarm treatment is slow in the beginning so it should 
be continued at least 6 to 8 weeks before it is consi- 
dered effective or not. Compliance remains a pro- 
blem: dropout rates are rarely disclosed in reported 
studies. Proper guidance and instructions are manda- 
tory. 

Better results are associated with optimal motivation 
of the child and family, and a higher frequency of 
wet nights. Reduced efficacy is associated with lack 
of concern shown by the child, lack of supervision, 
inconsistent use, family stress, abnormal scores on 
behavioural ckecklists, psychiatric disorder in the 
child, failure to awaken in response to the alarm, 
unsatisfactory housing conditions and more than one 
wetting episode per night. 


The mode of action of the alarm has been believed to 
be an amelioration of arousal to a full bladder, which 
may be true but lacks scientific validation. An inter- 
esting finding is that the alarm increases nocturnal 


Nocturnal wet episodes only 
- history 
- bladder diary 


yes 
Normal physical examination 


yes 


Difficulty in waking up during the night 


Nocturnal urine output increased 
Multiple wet episodes at night 


Consider different diagnosis 


Consider different diagnosis 


Treatment options 
explanation, regular fluid intake 
and voiding, positive attitude 

+ 
behavioral modification such as 
alarm 


DDAVP alone or in combination with 
alarm 


consider antimuscarinic drug alone 
or in combination 


Figure 13. Pragmatic approach to the diagnosis and treatment of nocturnal enuresis 


bladder capacity, which may explain why children 
after successful treatment are often able to sleep dry 
without nocturia [107,110]. 


The key to success is not the stimulus intensity of the 
alarm triggering, but the child’s preparedness to 
awake and respond to the signal. Comparison of the 
different types of alarm did not show significant out- 
comes. 


In general it can be stated that alarm treatment is 
more effective than other forms of treatment and the 
lasting cure rate about twice as high [108,109]. 


Overlearning [giving extra fluids at bedtime after 
successfully becoming dry using an alarm] and avoi- 
ding penalties may further reduce the relapse rate 
[104]. 


Possible future alarm design could include a small 
ultrasound transducer to monitor bladder volume 
during the night, so that at a predetermined volume a 
sound signal is emitted, thus waking the child before 
the enuresis occurs [111]. 


Level of evidence: 1 


Grade of recommendation: A 
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2. AROUSAL TRAINING 


Arousal training entails reinforcing appropriate 
behaviour [waking and toileting] in response to 
alarm triggering. The aim is to reinforce the child’s 
rapid response to the alarm triggering, not on ‘lear- 
ning to keep the bed dry’. 


The instructions involve: 
- setting up the alarm before sleep 


- when the alarm is triggered the child must respond 
by turning it off within 3 minutes 


- the child completes voiding in the toilet, returns to 
bed and re-sets the alarm 


- when the child reacts in this fashion he is rewar- 
ded with 2 stickers 


- when the child fails to respond in this way the 
child pays back one sticker 


Van Londen et al first described this procedure with 
a group of 41 children, aged 6-12 years, with predo- 
minantly primary enuresis [112]. 


They reported 98 percent success (14 consecutive 
dry nights) compared to 73 percent success with 
alarm monotherapy. 


The difference was significant (p<0.001). Ninety two 
per cent remained dry after 2 ? years suggesting very 
low relapse rate. An extraordinary aspect of this 
study was the lack of contact between therapist and 
parents. All those included were parents who had 
ordered an alarm from a rental agency and were 
given the instructions with the alarm. The authors 
conclude that arousal training is ‘definitely the treat- 
ment of choice for enuretic children between 6 and 
12 years’. Compared with other studies and conside- 
ring experience of daily practice one may question 
the very high success rate in this particular group of 
patients. 


Level of evidence: 2 


Recommendation: grade B 


3. DRY BED TRAINING 


This is a package of behavioural procedures used in 
conjunction with the enuresis alarm first described 
by Azrin et al [113]. It incorporates: 


- the enuresis alarm 
- positive practice (practice of waking), 


- cleanliness training (encouraging the child to take 
responsibility for removing of wet night clothes 
and sheets, re-making the bed and resetting the 
alarm), 


- waking schedules — to ease arousability from 
sleep as described above and involving: 


1 for the first night, waking the child each hour, 
praising a dry bed, encouraging the child to deci- 
de at the toilet door whether he or she needed to 
void, and on returning to bed the child is encoura- 
ged to have a further drink and 


on the second night the child is woken and taken 
to the toilet 3 hours after going to sleep. For each 
dry night the waking time is brought forward by 
30 minutes. If wet on any night the waking time 
stays at the time of the previous evening. The 
waking schedule was discontinued when the 
waking time reached 30 minutes following sleep. 
The waking schedule is resumed if the child 
begins wetting twice or more in any week, stating 
again 3hours after sleep. 


- social reinforcement and 


- increased fluid intake. 


High success rates and low drop out have been repor- 
ted although relapse rates are no different to enuresis 
alarm treatment. Modifications have been advocated 
to remove some of the more punitive elements of the 
programme but it remains a complex, time consu- 
ming and demanding procedure [114-116]. 
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Hirasing et al found 80 percent success with group 
administered dry bed training. Girls responded better 
than boys [117]. The majority of parents were satis- 
fied with the programme but opinions of the children 
were divided. Factors not related to success were the 
child’s age, bedwetting frequency, secondary enure- 
sis or family history. 


In another study they found a positive effect on 
behavioural problems [118]. 


An important component analysis by Bollard & Net- 
telbeck found that the enuresis alarm accounted for 
most of the success achieved through dry bed trai- 
ning, that a large proportion of the components of the 
procedure could be eliminated without sacrificing 
much of its overall effectiveness and that the waking 
schedule coupled with the enuresis alarm was as 
effective as the complete dry bed training program- 
me [119]. 


Level of evidence: not more effective than alarm 
treatment alone. 


The enuresis alarm remains the most effective 
means of facilitating arousal from sleep. The 
key to success is not the stimulus intensity of 
the alarm triggering, but the child’s prepared- 
ness to awake and respond to the signal. 


4. DESMOPRESSIN 


Placebo controlled studies have shown that the anti- 
diuretic drug dDAVP is significantly more effective 
than placebo [120]. 


Patients on desmopressin were 4.6 times more likely 
to achieve 14 consecutive dry nights compared with 
placebo [121]. However, there was no difference 
after treatment was finished. 


In most trials a response rate [more than 50 percent 
reduction of wet nights] of 60 to 70 percent is found. 
This corresponds with the number of patients who 
have nocturnal polyuria as the main factor respon- 
sible for their nocturnal enuresis. 


Kruse et al found that the best results were obtained 
in older children who respond to 20 microgr. dDAVP 
and who do not wet frequently [and only once per 
night] [122]. 


Relapse after short-term treatment is rather the rule, 
whereas long-term treatment may yield better cure 
rates [123]. Intermittent therapy appears to decrease 
the number of relapses [124]. 


Long-term results have been found to be 23 percent 
of children treated and 31 percent of those who 


responded to treatment. The 23 percent is not signi- 
ficantly better than spontaneous resolution [125]. 


It has recently been shown that the chances of per- 
manent cure may increase by adopting a ‘structured 
withdrawal program’. This implies a gradual discon- 
tinuation of the drug (during an 8 week period) and 
positive reinforcement of dry nights without medica- 
tion. At week 10 with complete cessation of medica- 
tion 74,5 % of children remained dry [126]. 


Although several studies have shown that dDAVP is 
a well tolerated and safe drug, even during long-term 
usage, one has to be aware that dDAVP is a potent 
antidiuretic drug and that there have been reports on 
severe water retention with hyponatremia and 
convulsions, but these are infrequent [127-133]. 


Level of evidence: 1 


Grade of recommendation: A 


5. COMBINED TREATMENT WITH ALARM AND 
DESMOPRESSIN 


Combined treatment is superior to alarm alone espe- 
cially for non-responders of each individual treat- 
ment. Both treatments are started at the same time: 
the rapid action of dDAVP is believed to facilitate the 
child’s adaptation to the alarm [134,135]. After 6 
weeks the dDAVP is discontinued while the alarm 
treatment is continued until the child becomes com- 
pletely dry. Compared with either therapy alone, the 
combination has been found to be particularly effec- 
tive in children with high wetting frequencies and 
behavioural problems. 


Combination with full-spectrum therapy may even 
yield higher success rates [136,137]. 


Van Kampen et al reported their results of ‘full-spec- 
trum’ therapy in 60 patients: they were treated for 6 
months with a combination of alarm, bladder trai- 
ning, motivational therapy and pelvic floor muscle 
training: 52 patients became dry [136]. 


Hjalmas et al have proposed the following [not vali- 
dated] protocol [48]: 


1 careful screening to identify any functional or 
mechanical outlet obstruction and appropriate 
management, 


monotherapy with either alarm or desmopressin 
for a minimum of 12 weeks, 


combination of alarm and half-therapeutic or titra- 
ted dose of desmopressin that allows wetting up to 
4 nights per week, 


987 


maintain both interventions for 8-10 weeks, 


increase desmopressin to dose that allows only 
one wet episode per week, 


withdraw alarm when dry for one month, 


reduce desmopressin to half dose after a further 8 
weeks, 


8 withdraw desmopressin after a further 8 weeks. 


Level of evidence: 1 


Grade of recommendation: A 


6. ANTIMUSCARINIC DRUGS 


In those children who have nocturnal enuresis due to 
detrusor overactivity during the night, treatment with 
an antimuscarinic drug should be considered [138]. 
Because it is difficult to perform a night time cysto- 
metry in these children it may be tried in children 
who have more than 2 wetting episodes per night and 
who do not respond to dDAVP or be given in combi- 
nation with alarm or dDAVP [139,140]. 


At present no studies have been performed to 
demonstrate its efficacy. 


Level of evidence: 3 


Grade of recommendation: C 


7. TRICYCLIC ANTIDEPRESSANTS 


Because imipramine and other drugs of the same 
family have potential cardiotoxic side effects they 
cannot be generally recommended for treatment of 
this non-lethal disorder [141]. 


Although treatment with tricyclic drugs is associated 
with a decrease of one wet night per week, the las- 
ting cure rate of only 17 percent restricts the use of 
these drugs [142]. 


Only in selected cases (like adolescent boys with 
Attention Deficit Hyperactivity Disorder and persis- 
tent nocturnal enuresis) it should be considered 
[143]. 


Level of evidence: 1 


Grade of recommendation: C (cardiotoxicity) 


8. INHIBITORS OF PROSTAGLANDIN SYNTHESIS 


Because nocturnal polyuria in children with noctur- 
nal enuresis may not be entirely attributed to a defect 
in free water excretion, but rather to an increase in 
nocturnal excretion of sodium, cyclooxygenase inhi- 


bitors (like diclofenac), which reduce urinary sodium 
excretion, have been tried and in a randomised 
double blind placebo controlled study proved to be 
effective [144-144]. Further studies need to be done 
to elucidate the role of these drugs. 


Full response (while on medication) and Cure rates (6 
months after cessation of treatment) of Nocturnal 
Enuresis 


Cure 


43 % 


Full response 
65 % 
31 % 


Alarm treatment 


22 % 


Desmopressin 


40% 18 % 


17 % 


Dry-bed training 


Imipramine 


9. NON RESPONDERS 


About one third of children do not respond to treat- 
ment with alarm and/or dDAVP. The majority of 
these children are likely to have a small nocturnal 
bladder capacity and suffer from detrusor dependent 
nocturnal enuresis. These children may void more 
frequently than their peers or have urgency and day- 
time incontinence. They are also often constipated. 
Prescription of dDAVP plus antimuscarinics should 
be considered, although evidence from the literature 
is lacking. Most likely the reduced urinary output 
during the night leads to a lower filling rate which 
may reduce the nocturnal detrusor contractions and 
enhance the action of antimuscarinic drugs. Treat- 
ment success is usually noted between 1-2 months. 
Treatment should be continued for 6 -12 months, but 
clinical evidence is lacking. 


On the other hand some of these children may have 
functional incontinence, which was not discovered 
during the initial workup. They should be given a 
strict voiding regimen and a combination of dDAVP 
with the alarm [147]. 


Some children remain non-responders to desmopres- 
sin in combination with alarm and / or anticholiner- 
gic drugs: absorptive nocturnal hypercalciuria may 
be responsible for the nocturnal enuresis in some of 
these patients. With an appropriate (low calcium) 
diet these patients became desmopressin responders 
[148]. 


Nocturnal enuresis is a symptom, not a homoge- 
neous disorder. A really efficient treatment will never 
become possible until we have clarified all the diffe- 
rent pathophysiological subgroups that go under the 
heading of nocturnal enuresis. 
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D. DAY AND NIGHTTIME 
INCONTINENCE 


I. INTRODUCTION 


Urinary incontinence in children may be caused by a 
congenital anatomical or neurologic abnormality, 
such as ectopic ureter, bladder exstrophy or myelo- 
meningocele (MMC). In many children, however, 
there is no such obvious cause for the incontinence 
and they are referred to as having “functional incon- 
tinence.” 


Micturition is modulated by higher centers from the 
foetal period onward, but it is not until the second or 
third year of life that a child is able to demonstrate 
bladder awareness and respond to a strong desire to 
void. By the fourth year the hallmarks of mature 
bladder function are present allowing the child to 
inhibit micturition, initiate a void at will regardless 
of bladder volume, and empty to completion. The 
ability to void requires interaction and co-ordination 
between the autonomic and somatic nervous sys- 
tems. Precise motor timing ensures that the detrusor 
muscle contracts to initiate emptying only after ure- 
thral sphincter and pelvic floor muscle relaxation. 
During voiding no activity should be discernable in 
the sphincter or pelvic floor muscles, however at ces- 
sation of micturition tonic muscle activity is resto- 
red. The detrusor muscle then becomes silent whilst 
the bladder refills. 


The process of gaining control over bladder and 
sphincter function is complex and it is understan- 
dable that this series of complex events is highly sus- 
ceptible to the development of various types of dys- 
function. These acquired functional disorders over- 
lap with other types of bladder functional distur- 
bances that may have a more structural underlying 
pathophysiological basis. 


The desire to void is a sensation which, in the deve- 
loping child, is incorporated into daily life so that 
voiding takes place at an appropriate time and place. 
Problems with training or psychological difficulties 
can have a great impact on the results of training: 
some parents send their child to the toilet many 
times, though his/her bladder may be empty [1]. 


Voiding in these circumstances can only be achieved 
by abdominal straining. The positive reinforcement 
that the child receives by voiding even a small 
amount may lead to the development of an abnormal 


voiding pattern. The same is true when children 
receive negative feedback related to voiding [2]. 


Urinary incontinence in children may be due to dis- 
turbances of the filling phase, the voiding phase or a 
combination of both. 


Overactivity of the detrusor muscle may lead to dis- 
turbances in the filling phase characterized by urgen- 
cy, frequency and at times urge incontinence. Girls 
present with symptoms of detrusor overactivity more 
often than boys. In addition to the urinary symptoms, 
children with functional urinary incontinence may 
also have recurrent urinary tract infections and 
constipation. 


Incomplete relaxation or tightening of the sphincte- 
ric mechanism and pelvic floor muscles during voi- 
ding results in an intermittent voiding pattern, that 
may be associated with elevated post-void residuals. 
Such individuals with dysfunctional voiding are also 
prone to constipation and recurrent urinary tract 
infections [3]. 


Bladder function during the filling phase in these 
children may be essentially normal, but detrusor ove- 
ractivity may be present. In children with a ‘lazy 
bladder’, voiding occurs without detrusor contrac- 
tions, and post-void residuals and incontinence are 
the main characteristics. 


The evaluation of daytime wetting is based on the 
medical and voiding history, a physical examination, 
a urinalysis, bladder diaries and uroflowmetry with 
postvoid residual. The upper urinary tract should be 
evaluated in children with recurrent infections and 
dysfunctional voiding. Uroflowmetry can be combi- 
ned with pelvic floor electromyography to demons- 
trate overactivity of the pelvic floor muscles. Urody- 
namic studies are usually reserved for patients with 
refractory or severe dysfunctional voiding and those 
not responding to treatment [4-7]. 


Treatment is usually a combination of ‘standard the- 
rapy’ ssee below), behaviour therapy, bladder trai- 
ning, physiotherapy and medical treatment. Rarely 
does surgery play a role in the management of dayti- 
me wetting in the absence of a structural abnormali- 
ty. The roles of alpha-blockers, neuromodulation, 
botulinum toxin and intravesical therapies in the 
management of pediatric urinary incontinence are 
not well-defined. 


The importance of treatment during childhood was 
pointed out in a general population study of 1333 
adult women. Fifty percent reported symptoms of 
stress incontinence and 22 percent reported symp- 


989 


toms of urge incontinence. Eight percent noted seve- 
re symptoms. Women who at age six years had wet 
episodes during the day or were wet several nights 
per week, were more likely to suffer from severe 
incontinence and report urge symptoms: occasional 
bedwetting was not associated with an increased risk 
in adult life [8]. 


The role of a-blockers needs to be evaluated further. 
Also, neuromodulation and intravesical injections 
with botulinum toxin may have a place in treatment 
but the exact indications need to be defined. Clean 
intermittent self-catheterization is sometimes neces- 
sary in children with poor bladder emptying due to 
underactivity of the detrusor and subsequent large 
residuals who do not respond to a more conservative 
approach. 


IL PREVALENCE 


For more detailed information on the prevalence of 
daytime incontinence the Chapter on Epidemiology 
should be consulted, where an overview is presented 
on the currently available data. The main problem is 
that it is impossible to draw any conclusions from the 
presented data as different studies have used defini- 
tions and criteria that differ from others. Furthermo- 
re, it is virtually impossible to identify the prevalen- 
ce of overactive bladder or dysfunctional voiding as 
the studies tended to look primarily at daytime ver- 
sus nighttime incontinence and made no effort to 
evaluate the type of daytime incontinence. 


Daytime or combined daytime and nighttime incon- 
tinence at least once a week seems to occur in about 
2-4 percent of 7-year old children and is more com- 
mon in girls than in boys [8]. 


Overall the rates of prevalence vary from 1 to 10 per- 
cent, but in general for 6 to 7 year old children the pre- 
valence is somewhere between 2 and 4 percent, and 
rapidly decreases during the following years [10-16]. 


Sureshkumar et al in a population based survey of 
over 2000 new entrant primary school children [age 
4-6 years] in Sydney Australia noted an overall pre- 
valence of daytime wetting of 19.2% when conside- 
ring at least one daytime wetting episode in the prior 
6 months with 16.5% having experienced more than 
one wetting episode and only 0.7% experienced wet- 
ting on a daily basis [17]. 


Multivariate analysis showed that recent stress, a his- 
tory of daytime wetting along the paternal line, and a 


history of wetting among male sibs were indepen- 
dent risk factors for moderate to severe daytime wet- 
ting. Because this was a cross sectional study recall 
bias may have resulted in an overestimate of risk of 
daytime wetting being caused by such factors as 
emotional stress and family history. In addition, 
urine cultures were not obtained so occult UTIs 
could not be identified. 


In a questionnaire based study supplemented by tele- 
phone calls Hellstrom assessed the prevalence of uri- 
nary incontinence in 7 year old Swedish school 
entrants [9]. Diurnal incontinence was more frequent 
in girls than boys, 6.7% vs 3.8%, respectively. Wet- 
ting every week was reported in 3.1% girls and 2.1% 
of boys. The majority of children with diurnal incon- 
tinence had concomitant symptoms: urgency was 
reported in 4.7% girls and 1.3% boys. Nocturnal 
incontinence combined with daytime wetting was 
equally common in males versus females, 2.2% ver- 
sus 2%, respectively. At the age of 17 years daytime 
wetting at least once a week was found in 0.2 % of 
boys and 0.7% of girls. A limitation of this study is 
its dependency on recall. 


Children with daytime or mixed wetting were found 
to suffer from urgency in 50.7 percent of the cases, 
with 79.1 percent wetting themselves at least once in 
10 days [10]. Urge symptoms seem to peak at age 
6-9 years and diminish towards puberty, with an 
assumed spontaneous cure rate for daytime wetting 
of about 14% per year [18,19]. 


Most children are toilet-trained by the age of 3 years, 
though there is a huge social and cultural variation. 
In a study by Bloom et al, the mean age ranged from 
0.75 to 5.25 years, with girls being trained earlier 
[2.25 years] than boys (2.56 years) [13]. 


Swithinbank et al have found a prevalence of day 
wetting [including also “occasional” wetting] in 
12.5% in children age 10-11 years which decreases 
to 3.0% at age 15-16 years [20]. 


Based on these findings, it seems that the prevalence 
of all kinds of daytime incontinence diminishes by 1- 
2% per year from age 10-11 to age 15-16 years, 
while daytime incontinence at least once a week 
seems to diminish by 0.2% per year from age 7 to 
age 17 years. Because of treatment interventions the 
studies may not recount the true natural history. 


The natural history of overactive bladder in children 
is not well understood. It is felt that idiopathic ove- 
ractive bladder in children is the result of a matura- 
tional delay and resolves over time. This is in 
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contrast to the adult population where overactive 
bladder is felt to be a chronic condition. There is no 
long-term data to determine if childhood overactive 
bladder predicts overactive bladder as an adult. 


By the age of 5 years, unless organic causes are pre- 
sent, the child is normally able to void at will and to 
postpone voiding in a socially acceptable manner. By 
this age, night-time and daytime involuntary wetting 
become a social problem and a cause for therapeutic 
intervention. 


In children who present with a change in voiding 
habits, such as a new onset of voiding dysfunction, 
one should consider the possibility of child sexual 
abuse [21,22]. 


This is difficult to prove but should be kept in mind, 
especially when invasive diagnostic and therapeutic 
procedures are contemplated. One may want to sim- 
ply ask the parent or caregiver if there were any pre- 
cipitating events or concerns that they feel may have 
led to the changes in the child’s voiding habits. The 
appropriate individuals should be contacted if there 
is a high index of suspicion. 


Of adult women with complex urinary symptoms, a 
significant proportion report sexual abuse as a child. 


HI. DETRUSOR-SPHINCTER 
DYSFUNCTION, RECURRENT 
URINARY TRACT INFECTION AND 
VESICOURETERIC REFLUX (VUR) 


The relationship between detrusor dysfunction and 
VUR was first described by Allen and Koff and has 
been confirmed by several authors [23-26]. Figure 14. 


Koff demonstrated that treatment of detrusor overac- 
tivity reduced the incidence of infection and resulted 
in a 3 fold increase in the rate of reflux resolution. 


In a study by Sillen of children with gross bilateral 
reflux, extreme detrusor overactivity without signs 
of bladder outlet obstruction was found in boys. 
Infant girls with gross bilateral reflux did not show 
the same degree of detrusor overactivity [27]. 


Other investigators assessing high grade VUR in 
newborns noted similar findings. Van Gool et al 
noted that 40% of 93 girls and boys evaluated for 
urge incontinence and recurrent UTIs had reflux 
[28]. 


These studies in infants and the association of ‘dys- 
functional elimination syndromes’ with reflux and 


Detrusor- 
sphincter 
dysfunction 


Vesicoureteral 
reflux 


Figure 14. Association of recurrent UTI, detrusor-sphincter 
dysfunction and vesicoureteral reflux: each occurs separa- 
tely, but the combination increases the risk of renal dama- 
ge. 


infection in older children strongly suggest that in 
some individuals vesicoureteral reflux is a seconda- 
ry disorder related more to abnormal detrusor func- 
tion than to a primary anatomic defect at the uretero- 
vesical junction. 


It has recently been shown that increased intravesical 
pressure, without reflux may be detrimental for the 
upper tracts: renal scarring without reflux was des- 
cribed by Vega at al recently [29]. 


In support of this concept is the common finding of 
vesicoureteral reflux in children with neuropathic 
bladders and detrusor-sphincter dyssynergia. In such 
children, the institution of clean intermittent catheteri- 
zation and anticholinergic therapy leads to the resolu- 
tion of VUR in a large number of cases. 


It is believed that the decrease of detrusor overactivi- 
ty and restoration of functional capacity in combina- 
tion with regular and complete emptying of the blad- 
der are the responsible co-factors [30]. 


Koff et al evaluated the effects of antimuscarinic the- 
rapy in 62 children with a history of recurrent UTIs, 
VUR and detrusor overactivity, and compared these 
children with an age-matched control group with a 
normal urodynamic study [31]. 


The overall small sample size and the small number of 
compliant patients limit the study, however, it did 
demonstrate a statistically significant difference in the 
resolution rate of VUR between the treated group and 
the control group. The overall infection rate was lower 
in the treated group [16%] compared to the non-medi- 
cally treated group [63%] and the age-matched control 
group [71%]. 
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Several authors have documented the relationship bet- 
ween detrusor overactivity and dysfunctional voiding 
with recurrent UTIs. Proposed etiologies for the 
increased incidence of UTIs in these patient popula- 
tions include a milk back phenomenon whereby bac- 
teria in the proximal urethra are “milked back” into 
the bladder during contraction of the pelvic floor 
muscles and decreased blood flow and relative 
hypoxia leading to transient bladder mucosal injury 
during periods of increased detrusor pressure such as 
during involuntary detrusor contractions,and if there is 
contraction of the pelvic floor muscles during voiding. 
Constipation is often present in children with detrusor 
overactivity and dysfunctional voiding and is also felt 
to be a risk factor for recurrent UTIs. 


In a prospective non-randomised clinical series of 
daywetting children a strong correlation was found 
between recurrent urinary tract infections, detrusor 
overactivity and detrusor-sphincter dysfunction 
[32,33]. 

In a study by Hansson et al, symptoms of an overacti- 
ve bladder, such as urgency and daytime incontinence 
were found in a high percentage of girls with asymp- 
tomatic bacteriuria [34]. 


In the majority of children with detrusor-sphincter 
dysfunction the recurrent infections disappeared follo- 
wing successful treatment of the bladder dysfunction. 
This finding confirms the hypothesis that detrusor- 
sphincter dysfunction is the main factor responsible 
for the infections [and to a lesser extent vice versa] 
[35,36]. 

Additionally, since such children typically have 
coexistent constipation, attempts at restoring normal 
bowel habits will also contribute to decreasing the risk 
of UTIs. 


At present, current opinion is that vesicoureteral 
reflux as such does not predispose to UTI: however it 
may facilitate renal involvement [causing pyelone- 
phritis] once bacteriuria has been established in the 
bladder. This concept has not been scientifically vali- 
dated and the incidence of renal scars as a consequen- 
ce of pyelonephritis is reportedly the same, regardless 
of whether reflux has been documented or not [37]. 


Those children with VUR in association with detru- 
sor overactivity and/or voiding dysfunction may be 
at increased risk for upper tract damage given their 
increased risk of developing UTIs. With this in mind, 
aggressive treatment of the underlying filling/voi- 
ding disorder, the addition of prophylactic antibio- 
tics, and attention to their bowel habits should be 
given in an effort to decrease the risk of UTIs in this 
higher risk group [38-41]. 


IV. CLASSIFICATION 


Several classifications have been used for children 
who present with varying degrees of ‘functional’ uri- 
nary symptoms, unrelated to apparent disease, injury 
or congenital malformation. Some are based on uro- 
dynamic patterns, others on clinical presentation. 
The majority of children present with frequency, 
urgency and infections, with or without incontinen- 
ce. Although these symptoms are suggestive of 
underlying detrusor overactivity, urodynamic studies 
do not always confirm the presence of detrusor 
contractions. 


Urodynamic investigations have provided more 
insight into the pathophysiology behind the symp- 
toms and signs, and made the clinical expression of 
non-neurogenic detrusor—sphincter dysfunction 
more specific [42,43]. 


On the basis of urodynamic studies, the functional 
dysfunctions can be termed urge syndrome (detrusor 
overactivity), dysfunctional voiding (detrusor- 
sphincter dyscoordination), ‘lazy bladder’ (poor 
bladder emptying due to an underactive detrusor] 
and ‘non-neurogenic neurogenic bladder’ (‘occult 
neurogenic bladder’) [44]. 


The term ‘non-neurogenic detrusor—sphincter dys- 


function’ is used in the literature to describe the 
whole spectrum, from simple detrusor overactivity to 
severe cases with deterioration of the upper tracts. 


The fact that a neurologic deficit is not demonstrated 
at the time of evaluation, does not, however exclude 
the possibility that a neurologic abnormality was pre- 
sent at the onset of the problem. 


It has been postulated that detrusor overactivity may 
eventually lead to poor bladder emptying due to 
underactivity of the detrusor or severe dys-coordina- 
tion between detrusor and sphincter. However, the 
natural history of many of these children does not 
confirm this hypothesis, nor the early onset of seve- 
re pathology in some of them. 


Hoebeke et al found no evidence for this dysfunctio- 
nal voiding sequence: children with functional 
incontinence have different primary diseases, but all 
have a common risk of incontinence, UTI (especial- 
ly in girls with a lazy bladder), VUR [15%] and 
constipation [17%] [45]. Figure 15. 


1. OVERACTIVE BLADDER IN CHILDREN 


The term overactive bladder is used to describe the 
symptom complex of urgency, which may or may not 
be associated with urge incontinence, often associa- 
ted with frequency and nocturia that is present in the 


diagnostic work-up functional incontinence 


history 


confirm 


incontinence), infections, soiling 


exclude other pathology, previous surgery 


daytime (and night time) symptoms 
(urgency, frequency, with or without 


Questionnaires for voiding, 
wetting, defecation 
and soiling should be used 


bladder diary 

confirm daytime frequency and wetting 
fluid intake, voided volumes 
soiling, defecation 


A bladder diary should be kept for at 
least 3 complete days, including the 
night.. 


physical examination 


confirm normal anatomy, 
psychomotor development 
exclude anatomical abnormalities 


neurological abnormalities 


additional studies 
urinalysis 

uroflowmetry + residual urine 
Xray Lumbar + sacral vertebrae 
Ultrasound of kidneys + bladder 
VCUG (if UTI positive) 


Urodynamic studies only with abnormal flow, residual urine, initial 


treatment failures and suspicion of other pathology. 


Cystoscopy is rarely indicated 


Figure 15. Workup functional incontinence 
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absence of pathologic or metabolic factors that may 
cause or mimic these symptoms. In the pediatric lite- 
rature urge syndrome clinically is best characterised 
by frequent episodes of an urgent need to void, coun- 
tered by contraction of the pelvic floor muscles 
(guarding reflex) and hold manoeuvres, such as 
squatting and the Vincent curtsey sign. 


The term urgency refers to a sudden compelling desi- 
re to void that is often difficult to defer, unlike urge 
to void which is experienced by all individuals and 
may be intense if one holds one’s urine for a prolon- 
ged period of time. 


The symptoms are caused by detrusor overactivity 
during the filling phase, causing urgency. These 
detrusor contractions are countered by voluntary 
contraction of the pelvic floor muscles to postpone 
voiding and minimise wetting. The detrusor contrac- 
tions can be demonstrated urodynamically, as can the 
increased activity of the pelvic floor muscles during 
each contraction. The voiding phase is essentially 
normal, but detrusor contraction during voiding may 
be extremely powerful. The flow rate reaches its 
maximum quickly and may level off (‘tower shape’). 


Depending on fluid intake and urine production, the 
complaints of incontinence become worse towards 
the end of the day, due to loss of concentration and 
fatigue and may also occur during the night. Chil- 
dren usually diminish their fluid intake to minimise 
wetting, and therefore incontinence may not be the 
main complaint or symptom. Urge syndrome should 
also be considered in “continent” children with 
recurrent UTI and vesicoureteral reflux. A careful 
history and a bladder diary will demonstrate that they 
often suffer from urinary frequency, urgency and that 
their fluid intake is small and that their voided 
volumes are less than expected [46]. 


Some children with an overactive bladder are not 
incontinent during the day but suffer from nighttime 
incontinence. During the day they often have urgen- 
cy and frequency without incontinence and should be 
treated accordingly. These children do not have 
monosymptomatic nocturnal enuresis but inconti- 
nence. 


The powerful flow often seen in children with the 
urge syndrome can cause further problems, particu- 
larly in children who have learned to contract their 
pelvic floor muscles in respone to urgency. Such 
strong bladder and pelvic floor muscle contractions 
have been postulated to result in damage to the blad- 
der mucosa increasing the risk of UTIs. In addition 
these children may note suprapubic or perineal pain. 
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Frequent voluntary contractions of the pelvic floor 
muscles may also lead to postponement of defeca- 
tion. Constipation and fecal soiling are often found 
in children with overactive bladder [47]. 


The constipation is aggravated by the decreased fluid 
intake. Constipation contributes to an increased risk of 
UTIs and may exacerbate the detrusor overactivity. 


A careful history and physical examination and a 
bladder diary will identify those symptoms of ove- 
ractive bladder. Urine flow rate registration and post- 
void residual urine measurement help to further rule 
out dysfunctional voiding. 


Thus in the majority of children, invasive studies 
such as urodynamic studies are not indicated as part 
of the initial evaluation. Such studies are reserved for 
those children with a question of an underlying neu- 
rologic defect and those who fail to improve with 
medical and behavioral therapy. Those children with 
a history of recurrent UTIs should undergo assess- 
ment with a renal/bladder ultrasound and depending 
on the age of the child and the severity of the UTI(s) 
a voiding cystourethrogram (VCUG) to assess for 
reflux [48,49]. 


The treatment of urge syndrome involves a multimo- 
dal approach. Behavioral modification is important 
and in some children may be all that is necessary. 
Others will require the addition of antimuscarinic 
medication. In some children, the addition of bio- 
feedback is useful. It is important to treat other 
underlying and potentially complicating conditions 
such as constipation and UTIs. 


In conclusion, the diagnosis of urge syndrome [ove- 
ractive bladder in adults] may be made based on a 
careful history and physical examination in addition 
to a bladder diary. The addition of a uroflow and 
bladder scan postvoid residual are helpful in ruling 
out underlying dysfunctional voiding. Urodynamic 
studies are rarely required during the initial evalua- 
tion and management. Although behavioral therapy 
and pharmacologic therapy are the cornerstone of 
treatment for urge syndrome there is no strong evi- 
dence that this treatment is effective. In addition, the 
natural history of overactive bladder is not well 
understood which has an impact on determining the 
ideal duration of treatment [50]. 


By adopting a structured approach to history 
and physical examination, the diagnosis of urge 
syndrome can be made in the majority of chil- 
dren without the need for invasive diagnostic 
procedures. 


2. DYSFUNCTIONAL VOIDING 


Dysfunctional voiding refers to an inability to fully 
relax the urinary sphincter or pelvic floor muscles 
during voiding. Unlike, detrusor-sphincter dyssyner- 
gia there is no identified underlying neurologic 
abnormality in the dysfunctional voider. 


Children with dysfunctional voiding usually present 
with incontinence, urinary tract infections and 
constipation. It is primarily believed to be a voiding 
disorder, but detrusor overactivity is common. 


No clear data are available on the possible causes of 
dysfunctional voiding. It may be that an overactive 
bladder eventually leads to overactivity of the pelvic 
floor muscles, with subsequent insufficient relaxa- 
tion during voiding [51]. 


Alternatively, poor relaxation of the pelvic floor 
muscles during voiding may be a learned condition 
during the toilet training years, adopted following 
episodes of dysuria or constipation or occur secon- 
dary to sexual abuse [21]. 


The child’s environment, in particular toilet condi- 
tions and privacy issues, can trigger or exacerbate 
voiding anomalies [52]. 


In some girls anatomical anomalies of the external 
urethral meatus seem to be associated with a higher 
incidence of dysfunctional voiding. The urine stream 
may be deflected anteriorly and cause stimulation of 
the clitoris with subsequent reflex activity of the bul- 
bocavernosus muscle causing intermittent voiding 


[53]. 


In those children with poor or no coordination bet- 
ween detrusor contraction and sphincter relaxation, 
there may be many similarities with true 
detrusor—sphincter dyssynergia, which by definition 
is a neurologic problem. 


Since no true structural obstruction can be identified 
the intermittent incomplete pelvic floor relaxation 
that occurs during abnormal voiding is termed a 
functional disorder. 


Several forms of abnormal flow patterns in children 
with dysfunctional voiding have been described, 
including the following: 


° Staccato voiding: characterised by periodic bursts 
of pelvic floor activity during voiding, with pro- 
longed voiding time and sometimes residual 
urine. The flow is still continuous. 


Interrupted voiding: characterised by incomplete 
and infrequent voiding, with micturition in sepa- 
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rate fractions. Bladder volume is usually enlarged 
and unsustained contractions occur during voi- 
ding. Residual urine is often present. 


Detrusor overactivity may be seen in both forms of 
dysfunctional voiding during urodynamic studies, 
but it may be absent [32,36, 43,54] 


Sustained alteration of voiding is associated with 
subsequent filling phase anomalies such as phasic 
detrusor overactivity and inappropriate urethral 
relaxation [55]. Urinary tract infections and kidney 
damage are common sequelae [56]. 


Over time, routine incomplete bladder emptying can 
progress to detrusor over-distension associated with 
chronic urinary retention. The child with this presen- 
tation is often classified as having poor bladder emp- 
tying due to underactivity of the detrusor (by some 
pediatricians incorrectly called the ‘lazy bladder syn- 
drome’). 


Urinary symptoms associated with dysfunctional 
voiding range from urgency to complex incontinen- 
ce patterns during the day and night [57]. 


Urgency and incontinence of urine may result from 
detrusor overactivity and thus be seen in conjunction 
with increased urinary frequency. Alternatively, 
infrequent or poor bladder emptying may precipitate 
symptoms. Micturition is often achieved with signi- 
ficant abdominal activity and urodynamic investiga- 
tions may show an interrupted or staccato flow pat- 
tern. Children with dysfunctional voiding have a 
higher rate of recurrent urinary tract infections than 
children with no voiding abnormality and also 
demonstrate increased incidence of higher grades of 
VUR [45,58]. 


Symptoms are significantly more common in chil- 
dren with Attention Deficit Disorder than in ‘normal’ 
children [59]. 


Signs of dysfunctional voiding reflect initial com- 
pensatory overactivity of the detrusor along with 
poor emptying ability. They may include small blad- 
der capacity, increased detrusor thickness, decreased 
detrusor contractility, impaired relaxation of the 
external urinary sphincter during voiding, weak or 
interrupted urinary stream and large post-void resi- 
dual volumes of urine. There may also be ultrasound 
abnormalities, secondary vesicoureteric reflux, fecal 
soiling or constipation [45, 60, 61]. 


The diagnosis of dysfunctional voiding should be 
based on a careful history and physical examination, 
a 48-72 hour frequency volume chart, wetness diary 


and stool record. Renal and bladder wall thickness 
ultrasound studies along with urinary flow and resi- 
dual urine measurements and urinalysis are first line 
investigations [62,63]. The pattern of the flow curve 
is usually indicative. The combination of uroflow- 
metry with pelvic floor electromyography [EMG], 
and bladder scan post-void residual determination 
obviate the need for an invasive urodynamic study in 
most cases. 


Symptoms are often refractory to standard therapy of 
hydration, bowel management, timed voiding and 
basic relaxed voiding education. Effective interven- 
tion requires combination therapy, generally with a 
sizeable investment of time over a long period. 


Treatment is aimed at optimizing bladder emptying 
and inducing full relaxation of the urinary sphincter 
or pelvic floor prior to and during voiding. 


Specific goals are: 


° consistent relaxation of the pelvic floor 
throughout voiding, 


° normal flow pattern, 
° no residual urine and 
° resolution of voiding symptoms. 


Strategies to achieve these goals include pelvic floor 
muscle awareness and timing training, repeated ses- 
sions of biofeedback visualization of pelvic floor 
activity and relaxation, clean intermittent self-cathe- 
terization for large post-void residual volumes of 
urine, and antimuscarinic drug therapy if detrusor 
overactivity is present. If the bladder neck is impli- 
cated in increased resistance to voiding, alpha-bloc- 
ker drugs may be introduced. 


Recurrent urinary infections and constipation should 
be treated and prevented during the treatment period. 


Treatment efficacy can be evaluated by improvement 
in bladder emptying and resolution of associated 
symptoms [64]. A review of interventions for chil- 
dren with dysfunctional voiding revealed 17 studies; 
8 evaluating biofeedback or pelvic floor muscle awa- 
reness training, 5 reporting alpha-blockade pharma- 
cotherapy, 2 relating to electrical stimulation and one 
each describing clean intermittent catheterization 
and the use of anticholinergic medication. Only one 
study was randomized, none were controlled and 5 
were retrospective. 


Thus on the basis of quality, all interventions would 
be considered as having a level of evidence of 4 or 
lower. Controlled studies of the various interventions 
are needed. 
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As with overactive bladder, the natural history of 
untreated dysfunctional voiding is not well delinea- 
ted and thus the optimum duration of therapy is not 
well described. 


Level of evidence: 4 


Grade of recommendation: C 


3. POOR BLADDER EMPTYING DUE TO 
UNDERACTIVE DETRUSOR 


Children with this condition void infrequently, and 
usually present with urinary tract infections and 
incontinence. Urodynamically, the bladder has a lar- 
ger than normal capacity, a normal compliance and 
no detrusor contraction during voiding. Abdominal 
pressure is the driving force for voiding. The pre- 
viously used term ‘lazy bladder’ is incorrect and 
should no longer be used. 


A correct diagnosis can only be made by urodynamic 
evaluation. Renal function studies, renal ultrasound 
and VCUG should be performed to assess the extent 
of renal damage and reflux. Long-standing overacti- 
vity of the pelvic floor may in some children be res- 
ponsible for ‘decompensation’ of the detrusor, lea- 
ding to a non-contractile detrusor. However, no data 
are available to support this theory. 


Treatment is aimed at optimising bladder emptying 
after each void. Clean intermittent (self) catheterisa- 
tion is the procedure of choice to promote complete 
bladder emptying, in combination with treatment of 
infections and constipation [which may be extreme 
in these patients]. Intravesical elctrostimulation has 
been described, but at this time it is still not recom- 
mended as a routine procedure for children. 


Level of evidence 4 


Grade of recommendation C 


4. NON-NEUROGENIC NEUROGENIC BLADDER 


Hinman and Bauman first described this condition 
and it was looked upon as an acquired personality 
disorder [65-67]. 


The psychogenic model has since been abandoned 
and it has been postulated, but not proven that the 
non-neurogenic neurogenic bladder may be the 
extreme end-stage of dysfunctional voiding. 


It has been referred to as ‘occult neuropathic blad- 
der’ [68]. 


A neurologic etiology must be ruled out before deter- 
mining that the child’s voiding problems are consis- 
tent with the non-neurogenic neurogenic bladder. 


Urodynamically, non-neurogenic neurogenic bladder 
is characterised by diminished bladder volume and 
compliance. Detrusor overactivity is often present 
and there is contraction of the pelvic floor muscles 
during voiding. Videourodynamic studies or a 
VCUG usually show all the features of a true neuro- 
pathic bladder. These children are at risk for upper 
tract damage and must be fully evaluated and seen 
regularly. 


Although physical and neurological examination, as 
well as an MRI of the spinal cord, may be complete- 
ly normal, a hidden neurologic disorder must be 
considered. This is because, in many patients, the 
early onset of the problems and severe renal impair- 
ment make the ‘end-stage theory’ less likely. 


Treatment of the non-neurogenic neurogenic bladder 
is complex. Sometimes these children can be mana- 
ged with antimuscarinic therapy and clean intermit- 
tent catheterization. Some children will require 
bladder augmentation to protect their upper tracts. 


Level of evidence 4 


Grade of recommendation C 


5. VOIDING POSTPONEMENT 


A new classification of voiding dysfunction has been 
proposed by Lettgen et al and termed voiding post- 
ponement [69 ]. Figure 16 


In this condition, children will postpone imminent 
micturition until overwhelmed by urgency, which 
makes them rush to the toilet, but often they are too 
late and urge incontinence occurs. Traditionally this 
syndrome was thought to be an acquired disorder due 


to detrusor overactivity and caused by voluntary ove- 
ractivity of the urethral sphincter until the bladder 
became filled [70]. 


A recent study comparing children with typical urge 
syndrome to those with voiding postponement revea- 
led a significantly higher frequency of clinically rele- 
vant behavioral symptoms in postponers than in chil- 
dren with urge syndrome, suggesting that voiding 
postponement is an acquired or behavioral disorder 


[69]. 


In the children with voiding postponement a stacca- 
to voiding pattern is not commonly seen, only 20% 
exhibiting a staccato voiding pattern. The authors 
concluded that the etiology of the overactive sphinc- 
ter in children with voiding postponement is a beha- 
vioral maladjustment. 


It remains to be determined whether or not voiding 
postponement can develop in the setting of a perfect- 
ly normal urinary tract or whether urge syndrome is 
a necessary precursor. 


Level of evidence 4 


Grade of recommendation C 


6. GIGGLE INCONTINENCE 


In some children giggling can trigger partial to com- 
plete bladder emptying well into their teenage years, 
and intermittently into adulthood [71]. 


The condition occurs in both boys and girls and is 
generally self-limiting. 


The etiology of giggle incontinence is not defined. 
Urodynamic studies fail to demonstrate any abnor- 


Figure 16. Symptoms in overactive bladder, dysfunctional voiding and voiding postponement. 


Symptoms Overactive bladder / Dysfunctional Voiding 
Urge syndrome voiding postponement 
Frequency > 7/day varying <5 / day 
Urgency yes Varying, decreases 
with age yes 
Incontinence +/- urge incontinence Varying, decreases Urge incontinence 
with age 
Uroflow May be tower-shaped Staccato / interrupted Normal or staccato 
PVR Usually <20 ml Increased (> 20ml) Varying 
Presenting symptoms frequency / urgency / Recurrent UTI / Incontinence, 
incontinence / holding incontinence holding maneuvers 


maneuvers 


malities, there is no anatomic dysfunction, the upper 
tracts appear normal on ultrasound, the urinalysis is 
normal and there are no neurologic abnormalities 
[72,73]. 


It is postulated that laughter induces a generalized 
hypotonic state with urethral relaxation, thus predis- 
posing an individual to incontinence, however the 
effect has not been demonstrated on either smooth or 
skeletal muscle. It has also been suggested that 
giggle incontinence is due to laughter triggering the 
micturition reflex and overriding central inhibitory 
mechanisms. 


Since the etiology of giggle incontinence is not 
known it is difficult to determine the appropriate 
form of treatment. Positive results have been repor- 
ted with conditioning training, methylphenidate and 
imipramine [72,74-76]. Others have tried antimusca- 
rinic agents and alpha-sympathomimetics. There is 
no acceptable evidence that any form of treatment is 
superior to no intervention. 


Level of evidence 4 


Grade of recommendation D 


7. VESICOVAGINAL ENTRAPMENT 


Urinary leakage that occurs in girls a short time after 
voiding to completion that is not associated with any 
strong desire to void may be the result of vesicova- 
ginal reflux [entrapment] [77]. 


Vesicovaginal reflux may occur due to labial adhe- 
sions, a funnel shaped hymen, or an inappropriate 
position on the toilet. The classic presentation is that 
of a girl who does not spread her legs apart during 
voiding and who is not sitting all the way back on the 
toilet seat, but who is rather sitting near the end of 
the toilet seat tilting forward. Obesity may be an 
associated risk factor. Changes in voiding position 
and treatment of labial adhesions will lead to resolu- 
tion of the urine leakage. 


Level of evidence 4 


Grade of recommendation C 


8. ELIMINATION SYNDROME 


The genitourinary tract and the gastrointestinal sys- 
tem are interdependent, sharing the same embryolo- 
gic origin, pelvic region and sacral innervation. 
Although children with voiding disturbances often 
present with bowel dysfunction, until recently this 
co-existence was considered coincidental. However, 
it is now accepted that dysfunction of emptying of 
both systems, in the absence of anatomical abnorma- 
lity or neurological disease, is inter-related. 
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The common neural pathways, or the mutual passa- 
ge through the pelvic floor musculature, may provi- 
de a theoretical basis for this relationship, as may the 
acquisition of environmental and developmental 
learning. The latter can be influenced by episodes of 
urinary tract infection, constipation, anal pain or 
trauma, childhood stressors, reluctance to toilet and 
poor toilet facilities [47,52,78]. 


There is also evidence to suggest that in severe cases 
symptoms may have neurological basis. 


The Elimination Syndrome [ES] is seen more fre- 
quently in girls than boys and is significantly asso- 
ciated with the presence of both VUR and UTI [79]. 


VUR is slower to resolve and breakthrough urinary 
tract infections are significantly more common in 
children with ES when compared to those without 
the diagnosis. 


Infections do not ameliorate with antibacterial pro- 
phylaxis. Age of first febrile UTI does not appear to 
be an aetiological factor [80], however, recurrence of 
UTI in children older than 5 years is associated with 
the presence of ES [80,81]. 


Abnormal recruitment of the external anal sphincter 
during defecation or at call to stool is considered 
causative, in that it elicits concomitant urethral 
sphincter and pelvic floor co-contractions. Thus in 
both systems a functional obstruction to emptying is 
generated. 


In the case of the urinary system, high pressures 
generated by the detrusor muscle to overcome a 
decrease in urethral diameter can stimulate bladder 
hypertrophy, detrusor overactivity, and lead to 
incompetence of the vesicoureteric junctions. The 
micturition reflex may become destabilized as a 
result of repeated pelvic floor recruitment aimed at 
controlling involuntary detrusor contractions leading 
to even greater detrusor hypertrophy. 


In the early stages of defecation disorders, bowel 
emptying is incomplete, infrequent and poorly exe- 
cuted. As the dysfunction progresses stool quality 
becomes abnormal, the child develops distension of 
the rectum and descending colon, seems to lose nor- 
mal sensation and develops fecal retentive soiling. If 
constipation was not present as a predisposing factor, 
it rapidly develops [78]. 


Children with elimination syndrome commonly 
complain of urinary incontinence, non-monosympto- 
matic nocturnal enuresis, recurrent urinary tract 
infections, imperative urgency to void, exceptional 
urinary frequency and on investigation are often 


noted to have poor voiding efficiency, vesicoureteric 
reflux, constipation, soiling, no regular bowel routi- 
ne and infrequent toileting. 


The incidence of children with elimination syndrome 
and sub-clinical signs and symptoms is unknown. 


Assessment follows the same process as for other 
aspects of pediatric bladder dysfunction, with the 
addition of a 2 week bowel diary and relevant symp- 
tom score. The inclusion of an ultrasound rectal dia- 
meter measure, either via the perineum or when 
assessing the bladder, has been shown to be discri- 
minative for children with elimination syndrome . 
Urinary flow curve, perineal EMG and post void 
residual urine estimate, when considered in isolation, 
are not conclusive for the diagnosis of elimination 
syndrome. There is no evidence to suggest that ano- 
rectal manometry is warranted as a first line investi- 
gation in these children. 


Treatment aims at assisting a child to become clean 
and dry in the short term, by retraining appropriate 
bladder and bowel awareness and teaching dynamic 
elimination skills. As bowel dysfunction is more 
socially isolating than urinary incontinence, and in 
the light of evidence that amelioration of underlying 
constipation can relieve bladder symptoms, most cli- 
nicians begin with treatment of the bowel. Strategies 
include disimpaction [if needed], prevention of stool 
reaccumulation, and post-prandial efforts to empty 
the bowel while maintaining optimal defecation 
dynamics. Once stools are being passed regularly, 
treatment focuses on teaching awareness of age- 
appropriate fullness in the bladder and training unop- 
posed emptying (without straining or pelvic floor 
muscle recruitment), at pre-scheduled times. Pelvic 
floor awareness training and biofeedback therapy are 
integral. 


There are currently no known studies of the efficacy 
of treatment in children with elimination syndrome. 
Several authors have evaluated the outcome of 
constipation management on bladder symptoms, 
however the baseline characteristics of subjects were 
not described adequately enough to allow clear dia- 
gnosis of elimination syndromes [47,82] 


The ideal study would utilize a validated symptom 
score, in addition to objective assessment parame- 
ters, to quantify treatment effect. Identifying a 
control group / treatment for children with elimina- 
tion syndromes is likely to be problematic. 


Level of evidence 4 


Grade of recommendation C 
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V. TREATMENT 


Many of the signs and symptoms of urge syndrome 
and other forms of functional urinary incontinence 
are the result of faulty perception of signals from the 
bladder and habitual nonphysiologic responses to the 
signals [28]. 


The etiology of the overactive bladder in children is 
unclear, but it appears to be related to a lack of abili- 
ty to voluntarily inhibit the infant voiding reflex, a 
delay in central nervous system maturation. The 
pathophysiologic consequences of the overactive 
detrusor result from the child’s voluntary efforts to 
try to maintain continence during the involuntary 
detrusor contractions. Such coping mechanisms 
include forceful contraction of the external sphincter 
and squatting maneuvers to provide perineal com- 
pression. Such maneuvers may lead to functional and 
morphologic changes in the bladder, which increase 
the child’s risk of UTIs and VUR. In addition, tigh- 
tening of the pelvic floor muscles leads to constipa- 
tion, another risk factor for UTIs. 


Older children may cope similar to adults with toilet 
mapping, defensive voiding and restricting fluid 
intake. Treatment of the overactive bladder / urge 
syndrome is focused on both the involuntary detrusor 
contractions and the child’s response to these. 


The initial treatment of daytime urinary incontinence 
involves a behavioral and cognitive approach. The 
child and parent[s]/caregiver(s) are educated about 
normal bladder function and responses to urgency. 
Voiding regimens and dietary changes may be insti- 
tuted as needed. Treatment of UTIs and constipation 
are also essential. More active treatment involves 
pharmacotherapy, pelvic floor muscle relaxation 
techniques and biofeedback, either alone or in com- 
bination. 


Although there are many studies reported in the lite- 
rature assessing the effects of various forms of thera- 
py on daytime incontinence and urinary symptoms 
many of these are not randomized, are not placebo 
controlled, not double-blinded and have small num- 
bers of patients enrolled making it difficult to draw 
conclusions. In a recent review of randomized 
controlled trials, for the treatment of daytime incon- 
tinence in children recorded in the Cochrane 
Controlled trials register, which examined Medline, 
Embase, reference lists of articles, abstracts from 
conference proceedings and contact with known 
experts in the field from 1996 to 2001, the authors 
identified only 5 trials that compared two or more 


interventions using a randomized controlled design 
[83]. Of these 5 studies, 4 evaluated pharmacothera- 
py. Of the 4 pharmacotherapy studies, 2 evaluated 
the use of terodiline, 1 evaluated the use of imipra- 
mine and the remaining abstract the use of oxybuty- 
nin versus biofeedback [84-87]. 


The remaining study evaluated the use of alarm the- 
rapy for daytime incontinence [88]. 


Terodiline is no longer available due to its adverse 
effect profile, imipramine is not the first choice for 
daytime incontinence due to its side effects and 
alarm therapy is not felt to be a useful therapy for 
daytime incontinence. Therefore only 1 study in over 
30 years was felt to be of high quality. This review 
highlights the need for properly designed studies to 
assess the impact of the various forms of therapy on 
daytime incontinence. The size of many existing 
trials means that clinically significant benefits or 
harms of interventions cannot be reliably ruled out. 
In general, published trials have not been large 
enough to show modest, but clinically important 
benefits. In addition, many of the reported studies are 
short-term studies and there is little data on the long- 
term follow-up of patients. In the adult population 
the importance of this is demonstrated with an ini- 
tially good response to biofeedback in adult patients 
with overactive bladder but poor long-term results. 


The main objectives of treatment are to normalise the 
micturition pattern, normalise bladder and pelvic 
floor overactivity and cure the incontinence, infec- 
tions and constipation. 


Traditional therapy for day-wetting children is 
cognitive and behavioural. Children and their caregi- 
vers are educated about normal bladder function, 
learning to recognize the desire to void and eradica- 
tion of holding maneuvers [i.e. immediate voiding 
without postponement]. Micturition charts and dia- 
ries and voiding regimens are helpful in ensuring 
regular voiding. 


Dietary changes and bowel regimens are used to treat 
the constipation [89]. 


Antibiotic prophylaxis is felt to be helpful in preven- 
ting recurrent UTIs, however, data to support this is 
limited. 


Children with urge syndrome need to learn to reco- 
gnize the first sensation of bladder filling and how to 
suppress this by normal central inhibition instead of 
resorting to emergency procedures like urethral com- 
pression. 
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Children with dysfunctional voiding need to learn 
how to void with a completely relaxed pelvic floor 
and to void with a detrusor contraction and not the 
use of abdominal pressure. 


“Bladder training” is used widely, but the evidence 
that it works is variable [90-91]. 


Some authors contend that in less severely affected 
children a thorough explanation of the underlying 
causes and the expected progress of resolution is suf- 
ficient treatment in itself [28]. 


More active conventional management involves a 
combination of cognitive, behavioural, physical and 
pharmacological therapy methods. Common modes 
of treatment include parent and child reassurance, 
bladder retraining (including timed toileting), phar- 
macotherapy, pelvic floor muscle relaxation and the 
use of biofeedback to inhibit rises in detrusor pressu- 
re associated with urinary incontinence [92-96]. 


Further treatment options include suggestive or hyp- 
notic therapy and acupuncture. 


A combination of bladder training programs and 
pharmacological treatment, aimed specifically at 
reducing detrusor contractions, is often useful and 
sometimes necessary. 


Curran et al described the long term results of 
conservative treatment of children with idiopathic 
detrusor overactivity [97]. Of 30 patients follow-up 
was long enough to draw conclusions; it showed 
complete resolution in 21 and marked improvement 
in five patients. The average time to resolution of 
symptoms was 2.7 years. Children with very small or 
large bladders were less likely to benefit from this 
treatment. Age and gender were not significant pre- 
dictors of resolution although girls were more likely 
to have resolution than boys. 


1. BLADDER REHABILITATION / UROTHERAPY 


The concept of urotherapy dates back to the late 
1970’s. Despite its use for many years there is no set 
format to urotherapy and many clinical studies utili- 
ze combinations of therapies, which makes it diffi- 
cult to evaluate the results [94,95,98] 


Many of the earlier studies involved intensive inpa- 
tient programs which are less likely to be available 
today. The aim of urotherapy is to normalize the mic- 
turition pattern and to prevent further functional dis- 
turbances. This is done through a combination of 
cognitive, behavioral and physical therapy methods. 


Rehabilitation of bladder and pelvic floor muscles 


using different modalities, such as explanation and 
instructions, in combination with medical treatment 
of constipation and infections, physiotherapy and 
biofeedback, plays a major role in the treatment of 
children with bladder and sphincter dysfunctions. 


Level of evidence 3 


Grade of recommendation C 


2. STANDARD THERAPY 


There are several key components to the nonpharma- 
cologic approach to the management of urge syndro- 
me and dysfunctional voiding. The main points 
include: 


e Education regarding the function of the bladder 
and sphincter mechanism 


e Instructions on a voiding regimen promoting 
regular voiding habits and proper positioning — 
those children with elevated post void residuals 
are placed on double voiding regimens in addition 
to timed voiding regimens 


° Bladder diaries 
° Treatment of underlying constipation 


° Treatment of concomitant urinary tract infections 
and antibiotic prophylaxis in those with recurrent 
urinary tract infections 


This standard approach is used as a first step. 
Although several authors have described this 
method, there are no prospective randomized studies 
available to evaluate the success rate. 


Level of evidence: 3 


Grade of recommendation: C 


3. BIOFEEDBACK 


Training with biofeedback can be used as a single 
treatment [101,102], or in conjunction with a com- 
prehensive rehabilitation program [99,100]. 


Biofeedback is a technique in which physiological 
activity is monitored, amplified and conveyed to the 
patient as visual or acoustic signals, thereby provi- 
ding the patient with information about unconscious 
physiological processes. Biofeedback may be utili- 
zed for the management of both filling phase (detru- 
sor overactivity) and voiding phase (dysfunctional 
voiding due to pelvic floor muscle overactivity) 
abnormalities. 


Biofeedback can help children to identify how to 
relax their pelvic floor muscles or recognize invo- 
luntary detrusor contractions. 


Biofeedback may be performed by a cystometro- 
gram for those with involuntary detrusor contrac- 
tions. In this situation the child is taught how to 
recognize and inhibit involuntary detrusor contrac- 
tions by watching the pressure curve during cysto- 
metry. When an involuntary detrusor contraction 
occurs the child is asked to consciously suppress the 
contraction [central inhibition] or to contract the pel- 
vic floor muscles. 


This is invasive and time consuming and therefore 
has limited use as a routine treatment. 


Biofeedback may be performed through the use of an 
EMG and uroflow for those with dysfunctional voi- 
ding. Using the flow pattern, with or without EMG 
of the pelvic floor muscles, will teach the child how 
to relax the pelvic floor during micturition: the child 
sits on a toilet with a flow transducer, watching the 
flow curve and EMG on line on a computer display, 
trying to empty completely in one relaxed void. 
Ultrasound may be used to determine the post void 
residual and demonstrate complete emptying. Some- 
times interactive computer games are used to make it 
more attractive to children [103,104]. 


The results of biofeedback are reported in only a few 
studies. In one study, the results were classified as 
good in 68%, improved in 13% and not improved in 
29%. Others confirm the positive effect of biofeed- 
back. In most studies, no information is provided on 
residual urine. Inclusion and exclusion criteria and 
the study design vary considerably between the 
various studies making comparison of the results dif- 
ficult [105-111]. 


The use of biofeedback in the child with detrusor 
overactivity is limited by the potentially invasive 
nature of the procedure and the need for repeated 
sessions. Limited studies with intensive training, 
some of which utilized inpatient training have been 
published. Analysis of such studies is limited by the 
small number of patients treated, the lack of rando- 
mization, comparison treatment or placebo arm, the 
absence of standardized measure of outcome, and 
variable patient groups being treated. 


Kjolseth et al used cystometrogram assisted biofeed- 
back in 15 children age 6-12 years with idiopathic 
detrusor overactivity, some of who had nocturnal 
wetting.The children received 1-2 inpatient sessions 
and then sessions were carried out depending on the 
severity of the child’s symptoms and the ease of lear- 
ning for each patient. Response rates were self- 
reported.The authors noted no cures, 9 (60%) with 
pronounced improvement, 2 [13%] with some 
improvement, and 4 (27%) with no improvement. 
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Those who had an initial improvement were follo- 
wed up to 2 years after end of therapy. The beneficial 
effects were maintained in all but one child who 
relapsed 4.5 months after treatment [112]. 


Hellstrom et al treated 70 children with either ove- 
ractive bladder, dysfunctional voiding or a combina- 
tion of both with a bladder rehabilitation program for 
a 6 week period [113]. Biofeedback was instituted if 
no improvement was noted in 2 weeks. Thirty two of 
the 70 children required biofeedback. Follow-up was 
up to three years and at 3 years 71% of the children 
with overactive bladder, 70% of those with dysfunc- 
tional voiding and 73% of those with a combined 
disturbance had a normal micturition pattern. 


In its most simple form biofeedback can be regarded 
as a Self-disciplinary measure to correct a long-stan- 
ding inappropriate bladder habit. The principle of 
“re-education” using biofeedback has also been used 
to train individual children to inhibit inappropriate 
rises in detrusor pressure during bladder filling. 


The practice of biofeedback can help children learn 
both to inhibit increases in intravesical pressure, and 
to improve contraction of the pelvic floor muscles 
[100,114-116]. 


Level of evidence: 3 


Grade of recommendation C 


4. PHYSIOTHERAPY 


In children with overactive and dysfunctional voi- 
ding the pelvic floor muscles are almost always ove- 
ractive: the primary objective of physical therapy 
therefore should be to teach the children to relax the 
pelvic floor muscles during voiding. 


Success rates vary between 50 and 80 percent: howe- 
ver, all studies describe a heterogenous group of chil- 
dren, use more than one treatment modality [like 
standard therapy in combination with physical thera- 
py and biofeedback] and outcome is defined incon- 
sistently [97,99,117]. 


The finding of studies, that children who previously 
had been treated unsuccessfully with biofeedback or 
standard therapy alone responded better to a combi- 
nation of treatment modalities [comprehensive pac- 
kage] suggests that the comprehensive program is 
more effective. 


Level of evidence: 3 


Grade of recommendation C 


5. CLEAN INTERMITTENT (SELF) CATHETERI- 
SATION 


In children with an underactive detrusor, bladder 
emptying can be achieved with timed and double 
voiding. If this does not provide adequate results, 
clean intermittent self-catheterization (CISC) may be 
tried [118-120]. This requires careful guidance for 
both the child and the parents. Sometimes it is neces- 
sary to give the child a suprapubic catheter for a 
while and gradually prepare him/her to accept CISC. 
Once the infections have cleared and the child is 
continent it will become easier for both the parents 
and the child to accept. The frequency of CISC 
depends on the severity of the problem and may vary 
between four times a day and once a day before 
going to bed. 


Level of evidence 4 


Grade of recommendation C 


6. NEUROMODULATION 


Neuromodulation has been used in adults for a varie- 
ty of lower urinary tract symptoms. However, the 
invasive nature of the procedure makes it less attrac- 
tive, particularly for children. 


The use of transcutaneous stimulation with surface 
electrodes stimulating the sacral root (S3) has shown 
promising results but further studies are needed 
[121]. Several frequencies of stimulations have been 
tried and stimulation of 2 Hz seems to be sufficient: 
it is still not clear how long the stimulation has to be 
given during each treatment session and for how 
long it needs to be continued [upto 6 weeks?]. Most 
studies describe children who have failed other treat- 
ment modalities: de novo patients may be included, 
but most studies are not explicit about this. 


Different modalities [transcutaneous and intravesical 
stimulation] are being tested in children and the role 
of neuromodulation in children is not well defined 
[122-129]. Level of evidence: 4 


Grade of recommendation D 


7. ALARM TREATMENT 


Alarm therapy has traditionally been used for the 
treatment of nocturnal enuresis and has rarely been 
used for daytime wetting. 


Only one randomised clinical trial has been publi- 
shed to establish the efficacy of this form of treat- 
ment. Halliday et al compared a contingent alarm 
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[which sounded when the child wets] with a non- 
contingent alarm system (which sounded at intermit- 
tent intervals to remind the child to void) [130]. 


Forty-four children participated in the study, 50% 
were assigned to each form of therapy for a 3 month 
period. Success was measured as 6 consecutive 
weeks without daytime wetting. Nine children in the 
non-contingent group and 6 children in the contin- 
gent group had persistent wetting. Although the risk 
of persistent wetting with the contingent alarm was 
67% of the risk of persistent wetting with the non- 
contingent alarm, the difference in the reduction in 
wetting between the groups was not significant (RR 
0.67, 95% CI 0.29 to 1.56). 


Level of evidence: 3 


Grade of recommendation C 


8. CONCLUSION 


Most clinical studies describe combinations of thera- 
pies rather than single interventions, which makes it 
difficult to evaluate the results. Physiotherapy and 
biofeedback both focus on the pelvic floor. Relaxa- 
tion of the pelvic floor during voiding is essential for 
normal voiding and most of these patients are unable 
to relax their pelvic floor muscles. Biofeedback is 
important for showing the children the effect of their 
efforts. 


Most studies only state the clinical responses, and do 
not provide information on urodynamic parameters 
before and after treatment. A ‘normal’ flow curve 
may not mean normal voiding if no information is 
provided on post-void residual urine. In most papers 
the inclusion and exclusion criteria are not clearly 
documented, and it may very well be that the more 
difficult patients with both storage and voiding dys- 
function were included in the study population. Fur- 
thermore, different series may describe different 
groups of patients due to poor definitions and an 
inadequate classification system. 


In children with a suspected bladder outlet obstruc- 
tion, endoscopic investigations should be performed. 
Most often the abnormality can be treated at the 
same time. In girls, a meatal web may cause a deflec- 
tion of the stream upwards [causing stimulation of 
the clitoris and bulbocavernosus reflex]. A meatoto- 
my may cure this problem, though no information on 
the long-term effects is available [53]. 


VI. PHARMACOLOGICAL THERAPY 


Antimuscarinic therapy remains one of the common 
forms of therapy for the overactive bladder. Its use is 
predicated on the concept that parasympathetic 
mediated stimulation of muscarinic receptors in the 
bladder causes detrusor overactivity, which is res- 
ponsible for the symptoms of overactive bladder. 
Antimuscarinic agents have been demonstrated to 
increase bladder capacity, increase bladder com- 
pliance and decrease detrusor contractions in neuro- 
genic detrusor overactivity. Detrusor overactivity is 
believed to play a role in many children with func- 
tional incontinence, vesicoureteral reflux and urinary 
tract infections [131]. 


More commonly, pharmacotherapy is instituted 
when behavioral therapy has failed to achieve a satis- 
factory outcome. Some clinicians use pharmacologic 
therapy as a first line therapy in children with mode- 
rate to severe daytime incontinence [98]. 


Despite the frequent use of anticholinergic therapy, 
often in conjunction with a behavioral therapy regi- 
men the outcome of pharmacologic therapy for day- 
time urinary incontinence is “unpredictable and 
inconsistent” and there are few randomized studies 
available to assess drug safety and efficacy. 


Currently the pharmacologic therapy most widely 
used in children with detrusor overactivity is oxybu- 
tynin [132]. 


More recently, a long-acting formulation, Oxbuty- 
nin-XL, has been approved by the FDA for use in 
children [133]. Historically, oxybutynin use has been 
limited by its adverse effect profile with such side 
effects as dry mouth, constipation, facial flushing 
and CNS effects. The incidence of side effects seems 
to be dose-related, both for oral and intravesical 
administration [134]. 


The CNS effects are related to the ability for oxybu- 
tynin to cross the blood brain barrier. Oxybutynin- 
XL utilizes a novel delivery system, which results in 
absorption in the large intestine, thereby bypassing 
the first pass metabolism in the liver. This leads to a 
decrease in the amount of active metabolite [produ- 
ced in the liver]: resulting in a more favorable tole- 
rability profile. The delivery system requires an 
intact tablet and thus it cannot be cut or crushed to 
facilitate swallowing. Another method of delivery of 
oxybutynin is intravesical therapy. This method of 
delivery also avoids the first pass effect and leads to 
increased amounts of oxybutynin available compa- 
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red to immediate release oxybutynin. Its use in the 
neurologically intact patient is limited by the need 
for catheterization [135]. 


There are only a few studies, that are not randomi- 
zed, double blind studies assessing the efficacy of 
oxybutynin in overactive bladder in children. Curran 
et al, in a retrospective review assessed the efficacy 
of several agents, primarily oxybutynin in children 
with non-neurogenic detrusor overactivity, confir- 
med by urodynamics who were refractory to beha- 
vioral therapy. Some children were treated with com- 
bination therapy. Eighty percent had complete reso- 
lution or a significant improvement in their urinary 
symptoms. The authors noted an average time to 
resolution of symptoms of 2.7 years [range 0.2 to 
6.6], however patients were not followed frequently 
[97]. 


Tolterodine, a nonselective antimuscarinic is current- 
ly being used for the treatment of overactive bladder 
in adults. It is the first antimuscarinic agent designed 
specifically for use in overactive bladder and is felt 
to be “bladder selective”. It’s affinity for the bladder 
compared to other organ systems leads to an impro- 
ved tolerability profile. The chemical nature of tol- 
terodine makes it less likely to penetrate the blood 
brain barrier, which is supported by EEG studies 
[140]. 


The delivery system of the long acting preparation is 
such that the capsule may be cracked and “sprinkled” 
on food. Tolterodine has not been approved for use in 
children but there are several studies, which evalua- 
te its safety and efficacy in children with overactive 
bladder. 


Hjalmas reported the results of an open label, dose 
escalation study using immediate release tolterodine 
in 33 children [136]. Doses ranged from 0.5 mg po 
BID to 2 mg po BID for 14 days. The results 
demonstrated a 21% (23% with 2 mg po BID) mean 
decrease from baseline in micturition frequency and 
a 44% mean decrease from baseline for the number 
of incontinence episodes in children treated with 1 
mg and 2 mg po BID. 


Bolduc et al reported on a prospective crossover 
study of 34 children followed for > 1 year who were 
crossed over from oxybutynin to tolterodine because 
of adverse effects with oxybutynin [137]. Detrusor 
overactivity was confirmed in 19/20 who had urody- 
namic studies performed prior to therapy. Children 
received either 1 mg or 2 mg po BID and the median 
treatment period was 11.5 months. Efficacy was 
assessed by a questionnaire and was comparable for 


oxybutynin and tolterodine. Sixty-eight percent 
noted a > 90% reduction in wetting episodes at 1 
year and an additional 15% noted a > 50% reduction 
in wetting episodes. Fifty nine percent reported no 
side effects with tolterodine and 18% reported the 
same side effect as with oxybutynin, but felt it was 
less severe. Eight patients [24%] discontinued tolte- 
rodine. 


Munding et al reported on the use in children with 
“dysfunctional voiding” manifested as daytime wet- 
ting, frequency or urgency [138]. There was no 
documentation of uroflow studies to make the dia- 
gnosis of “dysfunctional voiding” and from the 
symptoms these children appeared to have overacti- 
ve bladders. Children were started on behavioral 
modification for 4-6 weeks and pharmacologic the- 
rapy wasinstituted if they failed or had only slight 
improvement with behavioral therapy. A minimum 
of 1 month’s follow-up was needed for inclusion, but 
the mean follow-up was only 5.2 months. Doses ran- 
ged from 1 mg po BID to 4 mg po BID. Assessment 
of results was made by telephone survey. Thirty three 
percent had > 90% reduction in daytime and nightti- 
me wetting episodes and 60% had > 50% reduction. 
Four patients [13.3%] had side effects, constipation 
in 2, dry mouth in 1 and diarrhea in 1. 


Reinberg et al performed an open label parallel 
group retrospective study of the efficacy and safety 
of immediate release and long acting tolterodine and 
extended release oxybutynin [139]. Children started 
out with the lowest possible dose, 2 mg tolterodine 
and 5 mg oxybutynin and titrated up according to 
response and side effects. Children were arbitrarily 
assigned to therapy based on the formulary restric- 
tions of the health plan and there was an uneven dis- 
tribution of patients in the treatment groups. Final 
dose and duration of treatment were not noted. Study 
nurses asked about side effects and a voiding diary 
was used to assess efficacy. The authors concluded 
that extended release tolterodine [p<0.05] and oxy- 
butynin [p<0.01] were more effective than immedia- 
te release tolterodine in improving urinary inconti- 
nence symptoms and that extended release oxybuty- 
nin was more effective than extended release toltero- 
dine in resolving diurnal incontinence (p<0.05) 


The only drug which has been investigated in a ran- 
domised placebo controlled trial is terodiline 
[84,85]. Because of serious cardiac side effects tero- 
diline has been withdrawn from the market. 


Trospium chloride is another agent, which has been 
used in small series in children. It is currently avai- 
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lable in a twice a day dosing formulation. In the adult 
population, there is a 16% intraindividual variability 
in bioavailability and 36% interindividual variability. 
Absorption is affected by food intake.Trospium’s 
chemical structure make it unlikely to penetrate the 
blood brain barrier as supported by EEG studies 
[140]. 


Lopez Periera et al evaluated the use of trospium in 
62 children with documented detrusor overactivity 
and absence of ‘detrusor sphincter dyssynergia’ 
[141]. Children were randomly assigned to 10, 15, 
20 or 25 mg of trospium administered in 2 divided 
doses or placebo. Fifty-eight children were evalua- 
ted. Response rates were assessed by incontinence 
episodes and urodynamic parameters. Overall, 32% 
had an excellent response, 42% a good response and 
8% a fair response. Detrusor overactivity complete- 
ly resolved in 35%. Four children had medication- 
related adverse effects including headache, dizzi- 
ness, abdominal cramps and dry mouth. 


Like trospium, propiverine has been used in children, 
but results are variable and inclusion and outcome 
criteria were not in accordance with ICCS definitions 
which make comparison with other studies difficult 
[142-14]. 


Botulinum toxin is currently being used in children, 
mainly with neurogenic detrusor overactivity. Initial 
results seem promising, but more studies need to be 
done. In children. 300 Units on average, are injected 
in 30-40 spots [145]. The trigone should not be injec- 
ted, as there is an increased risk of reflux developing. 
The results last about 6-9 months. 


Injection is also possible into the external sphincter, 
but the results are more variable and last only 3-4 
months [146]. 


Treatment of the overactive pelvic floor and sphinc- 
ter is much more difficult. Treatment with o-adre- 
nergic blockade seems promising, but from the pre- 
sented studies it is difficult to draw firm conclusions: 
as most series are small, not randomized and descri- 
be a mixed patient population [147-150]. Further stu- 
dies are needed to define the place of alpha-blockers. 


Because there is much variability in presenting 
symptoms as well as the underlying pathology an 
individual approach is advisable: a step by step algo- 
rithm has been developed by Marschall-Kehrel, 
which seems to deal with many of these variables 
[151]. 


Level of evidence 3 


Grade of recommendation B/C 


VII. CONCLUSION 


The limited number of identified randomised 
controlled trials does not allow a reliable assessment 
of the benefits and harms of different methods of 
management in children. Further work is required in 
this difficult clinical area. 


The establishment of outcome measures is needed, to 
facilitate randomised controlled trials of routine the- 


rapy. 


Interventions that would benefit from further investi- 
gations include: bladder and voiding education, blad- 
der retention training, bowel management, hypno- 
therapy and alternative therapies, psychology, pro- 
phylactic antibiotic medication, neuromodulation, 
biofeedback therapy and pelvic floor muscle aware- 
ness and specific relaxation. Only then can the effi- 
cacy of new interventions be measured in children 
with overactive bladder or dysfunctional voiding. 


In summary, while there is a wide therapeutic choice 
available to clinicians, many of the commonly used 
treatments are of dubious value and have not been 
rigorously evaluated in careful clinical trials with an 
appropriate study design. 


Children who suffer this distressing condition, and 
their families, and those who care for them clinical- 
ly, need clear guidance as to which treatments are of 
proven value. They need access to treatments which 
work, and they need protection from treatments 
which do not work. 


The term ‘lazy bladder’ should be changed: it has no 
intuitive meaning and should be dropped. It would 
be much better to call it ‘poor bladder emptying due 
to detrusor underactivity or acontractile detrusor’. 


Children who present with urinary symptoms 
may have been victims of sexual abuse. In these 
cases, the use of invasive diagnostic procedures 
(VCUG and urodynamic studies) must be 
regarded as contraindicated, as must the use of 
invasive intra-anal treatment devices. Develop- 
ment of less invasive methods of diagnosis and 
treatment should therefore be encouraged. 
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E. NEUROGENIC DETRUSOR- 
SPHINCTER DYSFUNCTION 


L INTRODUCTION 


Management of neurogenic detrusor sphincter dys- 
function in children has undergone major changes 
over the years. While the use of diapers, permanent 
catheters, external appliances and various forms of 
urinary diversion were acceptable treatment modali- 
ties; these are now reserved for only a small number 
of resistant patients [1]. 


Initially long term renal preservation was the only 
aim of therapy and early diversion had the best long 
term results for preserving renal function. Despite 
some of the complications of ileal conduits and cuta- 
neous urostomies requiring secondary surgery, this 
form of treatment offered the best outcome for renal 
preservation with socially acceptable continence [2]. 


Introduction of clean [self] intermittent catheteriza- 
tion revolutionized the management of children with 
neurogenic bladder. It not only made conservative 
management a very successful treatment option, but 
it also made surgical creation of continent reservoirs 
a very effective alternative with a good quality of life 


[3]. 


Neurogenic bladder in children with myelodysplasia 
presents with various patterns of detrusor-sphincter 
dysfunction within a wide range of severity. About 
15 % of neonates with myelodysplasia have no signs 
of neurourological dysfunction when initially stu- 
died [4]. 


However there is a high chance of progressive 
changes in the dynamics of the neurological lesion in 
time and even babies with normal neuro-urological 
function at birth have a 1 in 3 risk of developing 
either detrusor sphincter dyssynergia or areflexia by 
the time they reach puberty [5]. 


At birth the majority of patients have normal upper 
tracts, but nearly 60 % of them may develop upper 
tract deterioration due to increased detrusor filling 
pressures and infections, with or without reflux [6,7]. 


As our understanding of urodynamic studies has 
evolved it allowed us to understand the nature and 
severity of the problems and administer management 
in a more rational manner differing from one patient 
to the other. Although the last quarter century has 
witnessed a remarkable progress in the management 


of these children, the main goals of treatment remai- 
ned the same i.e. the prevention of urinary tract dete- 
rioration and the achievement of continence at an 
appropriate age. 


II. PRESENTATION OF NEUROGE- 
NIC DETRUSOR SPHINCTER 
DYSFUNCTION IN CHILDREN 


Neurogenic detrusor sphincter dysfunction can deve- 
lop as a result of a lesion at any level in the nervous 
system, including the cerebral cortex, spinal cord or 
the peripheral nervous system. 


The most common presentation is at birth with mye- 
lodysplasia. The term myelodysplasia includes a 
group of developmental anomalies that result from 
defects in neural tube closure. Lesions may include 
spina bifida occulta, meningocele, lipomyelomenin- 
gocele, or myelomeningocele. Myelomeningocele is 
by far the most common defect seen and the most 
detrimental. Traumatic and neoplastic spinal lesions 
of the cord are less frequent in children. 


The neurologic lesions produced by myelodysplasia 
are variable contingent on the neural elements that 
have everted within the meningocele sac. The bony 
vertebral level correlates poorly with the neurologic 
lesions produced. Additionally, different growth 
rates between the vertebral bodies and the elongating 
spinal cord can introduce a dynamic factor to the 
lesion and scar tissue surrounding the cord at the site 
of meningocele closure can tether the cord during 
growth. 


In occult myelodysplasia the lesions are not overt 
and often with no obvious signs of neurologic lesion, 
but in many patients, a cutaneous abnormality over- 
lies the lower spine. This can vary from a dimple or 
a skin tag to a tuft of hair, a dermal vascular malfor- 
mation, or an obvious subdermal lipoma. Alterations 
may be found in the arrangement or configuration of 
the toes, along with discrepancies in lower extremity 
muscle size and strength with weakness or abnormal 
gait. Back pain and an absence of perineal sensation 
are common symptoms in older children. Incidence 
of abnormal lower urinary tract function in patients 
with spina bifida occulta is as high as 40%. Occult 
lesions may also become manifest with tethering of 
the cord later in life. This can lead to changes in 
bowel, bladder, sexual and lower extremity function. 


Sacral agenesis is a rare congenital anomaly that 
involves absence of part or all of one or more sacral 
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vertebrae. Perineal sensation is usually intact and 
lower extremity function is usually normal and the 
diagnosis is made when a flattened buttock and a 
short gluteal cleft is seen on physical examination. 
This lesion may produce variable degrees and pat- 
terns of voiding dysfunction. 


Cerebral palsy patients may also present with 
varying degrees of voiding dysfunction usually in the 
form of involuntary detrusor contractions and wet- 
ting. 


Detrusor sphincter dysfunction is poorly correlated 
with the type and spinal level of the neurologic 
lesion. 


HI. CLASSIFICATION: PATTERN 
RECOGNITION 


The purpose of any classification system is to facili- 
tate the understanding and management of the under- 
lying pathology. There are various systems of classi- 
fication of the neurogenic bladder. 


Most systems of classification were formulated pri- 
marily to describe those types of dysfunction secon- 
dary to neurologic disease or injury. Such systems 
are based on the localization of the neurologic lesion 
and findings of the neuro-urologic examination. 
These classifications have been of more value in 
adults as neurogenic lesions are usually due to trau- 
ma and more readily identified. 


In children the spinal level and extent of congenital 
lesion is poorly correlated with the clinical outcome. 
Indeed, severe detrusor sphincter dysfunction has 
been associated with minimal bony defects. Various 
possible neuropathologic lesions of the spinal cord 
including syringomyelia, hydromyelia, tethering of 
the cord and dysplasia of the spinal cord are the 
causes of these disparities and they may actually 
extend several segments above and below the actual 
site of the myelomeningocele. Therefore urodynamic 
and functional classifications have been more practi- 
cal for defining the extent of the pathology and plan- 
ning treatment in children. 


The detrusor and sphincter are two units working in 
harmony to make a single functional unit. The initial 
approach should be to evaluate the state of each unit 
and define the pattern of bladder dysfunction. Deter- 
mined by the nature of the neurologic deficit, they 
may be either in an overactive or in an inactive state. 
The bladder may be overactive with increased 


contractions, have diminished capacity and com- 
pliance or be inactive with no effective contractions; 
the bladder outlet [ urethra and sphincter] may be 
independently overactive causing functional obstruc- 
tion or paralyzed with no resistance to urinary flow. 


These conditions may exist in any combination [8- 
13]. 


Urodynamic evaluation [preferably in combination 
with fluoroscopy] makes pattern recognition pos- 
sible. Four major types are usually used to describe 
the detrusor-sphincter dysfunction: 


1.Detrusor overactivity with overactivity of the 
sphincter [mostly dyssynergia], 


2. Detrusor overactivity with normal or underactivi- 
ty of the sphincter, 


3. Detrusor underactivity with sphincter overactivity 
and 


4. Detrusor underactivity with sphincter underactivi- 
ty. 

Besides these 4 patterns, one can use the ICS classi- 
fication: overactive detrusor, underactive detrusor, 
overactive sphincter and underactive sphincter. 
Sometimes this is more helpful, as the detrusor may 
be overactive during filling, but underactive during 
‘voiding’. 

Urodynamic investigations make it possible to esta- 
blish a management plan for each individual patient. 


Level of evidence 3 


For the very young child the combination of an ove- 
ractive detrusor and sphincter is potentially dange- 
rous because of the high intravesical pressures, 
which will put the upper tract at risk [vesicoureteral 
reflux and hydronephrosis], whereas an inactive 
detrusor and paralysed sphincter is relatively safe, 
providing a low-pressure reservoir [14,15]. 


Level of evidence: 2 


IV. MANAGEMENT 


The urological problems in children with a neuroge- 
nic bladder are either associated with high intravesi- 
cal pressures or insufficiency of the sphincteric 
mechanism. 


In the first years of life the kidneys are highly sus- 
ceptible to backpressure and infection. In this period 
emphasis will be on documenting the pattern of neu- 
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rogenic detrusor- sphincter dysfunction and asses- 
sing the potential for functional obstruction and whe- 
ther or not there is vesicoureteral reflux [16,17]. 
Ultrasound studies and a VCUG to exclude reflux 
have to be performed soon after birth. Measurement 
of residual urine during both ultrasound and cysto- 
graphy should also be done. These studies provide a 
baseline for the appearance of the upper and lower 
urinary tracts, can facilitate the diagnosis of hydro- 
nephrosis or vesicoureteral reflux, and can help iden- 
tify children at risk for upper urinary tract deteriora- 
tion and impairment of renal function. 


A urodynamic evaluation can be done after some 
weeks and needs to be repeated at regular intervals, in 
combination with evaluation of the upper tracts [18]. 


Level of evidence 3. Grade of recommendation: B 


Overwhelming experience gained over the years 
with early management of neurogenic bladder in 
infants has lead to a consensus that children do not 
develop upper tract deterioration when managed 
early with CIC and antimuscarinic medication [18- 
21]. Therefore initial treatment should consist of oral 
or intravesical antimuscarinic drugs in combination 
with clean intermittent catheterisation, to start soon 
after birth in all babies and especially in those with 
signs of possible outlet obstruction [22-26]. 


Level of evidence 2. Grade of recommendation: B 


The early initiation of intermittent catheterization in 
the newborn period, makes it easier for parents to 
master it and for children to accept it as they grow 
older [27, 28]. 

With early management not only are upper tract 
changes less, but also bladders are better protected 
and incontinence rates are much lower. 


It has been suggested that increased bladder pres- 
sures due to detrusor sphincter dyssynergia cause 
secondary changes of the bladder wall. These fibro- 
proliferative changes in the bladder wall may cause 
further loss of elasticity and compliance: resulting in 
a small non-compliant bladder with progressively 
elevated pressures. It is believed that early institution 
of intermittent catheterization and anticholinergic 
drugs may prevent this in some patients [29-31]. 


Level of evidence 3. 
Retrospective evaluation of patients has also shown 


that significantly fewer augmentations were required 
in patients with early start of CIC [22,23]. 


Level of evidence 4 


CIC alone when begun in infancy can achieve conti- 
nence at a rate of 60 %. When combined with newer 


and more potent antimuscarinic drugs continence 
rates approach 75-80%. 


At present oxybutynin, tolterodine, trospium and 
propiverine are the most frequently used drugs: some 
clinical studies are available, but no randomised pla- 
cebo controlled studies have been performed [31- 
35]. Of these drugs only oxybutynin is licensed in 
the USA. 


Level of evidence 3. Grade of recommendation: B 


A prospective controlled trial evaluating trospium in 
children reports that trospium is effective and safe in 
correcting detrusor instability in children but this 
study does not include patients with a neurogenic 
bladder [36]. 


Use of medication in children with neurogenic blad- 
der to facilitate emptying has not been studied well 
in the literature. Few studies investigating the use of 
alpha-adrenergic blockade in children with neuroge- 
nic bladder report good response rates but they are 
non-controlled studies and long-term follow-up is 
lacking [37]. 


Level of evidence 4. 


Use of lidocain intravesically has been shown to be 
effective to improve bladder capacity and complian- 
ce and decrease overactivity in children with neuro- 
genic bladder [38]. There are no data available on 
long term use. 


Level of evidence 4 


In neurogenic bladders that are refractory to anti- 
muscarinics and still remain to be in a small capaci- 
ty and high-pressure state, injection of botulinum 
toxin into the detrusor has been introduced to be a 
new treatment alternative [39,40]. Initial promising 
results in adults have also initiated its use in children. 
So far pediatric studies have been open-label studies 
and prospective controlled trials are lacking [41,42]. 
Injection of botulinum toxin in therapy resistant 
bladders seems to be an effective and safe treatment 
alternative. This treatment seems to be more effecti- 
ve in bladders with evidenced detrusor overactivity, 
while non-compliant bladders without obvious 
detrusor contractions are unlikely to respond to this 
treatment. 


Level of evidence 3 


Intravesical electrical stimulation of the bladder has 
been introduced more than four decades ago and it 
has been tested in some open clinical trials in chil- 
dren since 1984. Its practice is limited to a few 
centres who have reported varying results. The natu- 
re of this type of treatment [time consuming and very 
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dedicated personal] does not make it attractive for 
the majority of treatment centres. 


Children with neurogenic bladder also have distur- 
bances of bowel function. Fecal incontinence in 
these children is frequently unpredictable; it is rela- 
ted to the loss of lower bowel sensation and function, 
reflex activity of the external sphincter and the 
consequent failure to fully empty the rectum [43]. 


The majority of children with a neurogenic bladder 
also have constipation and this is managed most 
commonly with laxatives, such as mineral oil, com- 
bined with enemas to facilitate removal of bowel 
contents. A regular and efficient bowel emptying 
regimen is often necessary to maintain fecal conti- 
nence and this may have to be started even at a very 
young age. With antegrade or retrograde enemas, the 
majority of these children’s constipation can be 
managed and they may attain some degree of fecal 
continence [44-48]. 


Level of evidence 3. 


Biofeedback training programs to strengthen the 
external anal sphincter have not been shown to be 
more effective than a conventional bowel manage- 
ment program in achieving fecal continence [49]. 


Electrostimulation of the bowel may also offer a 
variable improvement in some patients [50]. 


Level of evidence 3 


Urinary tract infections are common in children with 
neurogenic bladders. In the absence of reflux, 
patients with urinary tract infections should be trea- 
ted if symptomatic. There is strong evidence not to 
prescribe antibiotics to patients with bacteriuria 
without clinical symptoms [51-53]. Bacteriuria is 
seen in more than half of the children on clean inter- 
mittent catheterization [CIC], but patients who are 
asymptomatic do not need treatment. 


Level of evidence 3 


Patients with vesicoureteral reflux often should be 
placed on prophylactic antibiotics to reduce the inci- 
dence of pyelonephritis, which can potentially lead 
to renal damage [54,55]. 


Sexuality, while not an issue in childhood, becomes 
progressively more important as the patient gets 
older. This issue has historically been overlooked in 
individuals with myelodysplasia. Patients with mye- 
lodysplasia have sexual encounters, and studies indi- 


cate that at least 15-20% of males are capable of 
fathering children and 70% of females can conceive 
and carry a pregnancy to term. Therefore counseling 
patients regarding sexual development is important 
in early adolescence. 


Children with a good response to antimuscarinic 
treatment and an overactive sphincter may be conti- 
nent in between catheterizations. Bladder pressure 
and [normal] development of the upper tracts will 
determine whether additional treatment is necessary. 


Children with therapy resistant overactivity of the 
detrusor, or small capacity and poor compliance will 
usually need additional surgical treatment such as 
bladder augmentation. 


Children with detrusor overactivity but with unde- 
ractive sphincters will be in a better shape in terms of 
protecting their upper tracts, but they may be severe- 
ly handicapped because of their incontinence. Initial 
treatment will be intermittent catheterization [as it 
may reduce the degree of incontinence and offers a 
much better control over urinary infections] in com- 
bination with antimuscarinic drugs. At a later age the 
outlet resistance has to be increased in order to ren- 
der them continent [56]. There is no medical treat- 
ment of proven efficacy that increases bladder outlet 
resistance. Alpha-receptor stimulation of the bladder 
neck has not been very effective. Surgical procedures 
need to be considered for maintaining continence 
[57-61]. 


It is important to establish adequate bowel emptying 
before attempting to correct bladder dysfunction sur- 
gically or medically. 


Patients with a neurogenic bladder require lifelong 
supervision and monitoring of renal function is 
extremely important. Periodic investigation for 
upper tract changes, renal function and bladder status 
is mandatory. Therefore repeat urodynamic studies 
are needed more frequently at younger ages and less 
frequently at later ages. A repeat urodynamic study is 
warranted when the patient has a change in symp- 
toms or undergoes any neurosurgical procedure. In 
case of any apparent changes both in the upper and 
lower urinary tract or any changes of neurological 
symptoms, a more detailed examination including 
urodynamics and MRI of the spine is indicated. 
Renal failure can progress slowly but may occur with 
startling rapidity in these children. 
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F. SURGICAL MANAGEMENT 


Surgical intervention is usually required for congeni- 
tal and acquired diseases interfering with the func- 
tion of the storage function of the bladder, the 
sphincter mechanisms or which bypass normal 
sphincter mechanisms. Multiple mechanisms for 
incontinence may coexist in the same patient. 


In many cases measures such as intermittent cathete- 
rization and drug therapy are needed in addition to 
surgery since most of the surgical procedures can 
achieve ‘dry- ness’, but rarely restore normal voi- 
ding. 


Patients with bladder neck incompetence pose a real 
challenge and require a different approach. All surgi- 
cal procedures to “reconstruct” the bladder neck 
have one thing in common; an obstruction is created 
to enhance bladder outlet resistance. Even if suc- 
cessful, normal voiding with low pressures and no 
external help is not possible in most patients. Consi- 
dering the long-term outcome, it may be better not to 
void spontaneously when bladder outlet resistance is 
increased because longstanding outlet resistance 
may cause secondary changes of the bladder wall. 


The rarity and complexity of the conditions associa- 
ted with congenital incontinence in children pre- 
cludes the establishment of higher levels of evidence 
because of the rarity and spectrum of the pathology. 
Results are highly dependent on the skills of the indi- 
vidual surgeon. Therefore graded recommendations 
for specific procedures cannot be provided. There are 
no randomized controlled trials [level 1 and 2 evi- 
dence]. Based on the available literature most studies 
have a level of evidence 3-4 and grade of recom- 
mendation C or D. 


I. ABNORMALITIES OF STORAGE 


Bladder Exstrophy: The incidence for bladder 
exstrophy is | per 30,000 live births. [male to fema- 
le ratio 2:3.1-6.1]. Closure of the bladder is general- 
ly performed within the first days of life; pelvic 
osteotomies facilitate reconstruction of the abdomi- 
nal wall and may improve ultimate continence [1-3]. 
Some children will develop more or less normal 
capacities, while other patients end up with a poorly 
compliant small bladder, requiring later bladder 
enlargement or urinary diversion [ureterosigmoido- 


stomy] [4-7]. Reconstruction of the bladder neck can 
either be done at the time of bladder closure or at a 
later stage. Early reconstruction may facilitate nor- 
mal bladder function, but should be attempted only 
at centers experienced with such surgery [8,9]. 
Continence rates vary from center to center and may 
range between 43 to 87%. 


Cloacal Exstrophy: The incidence of cloacal exstro- 
phy is 1 per 200,000 live births. This is a much more 
complex deformity that requires an individual 
approach. Most of these children have anomalies of 
the nervous system, upper urinary tract and gastroin- 
testinal tract that can adversely affect urinary tract 
reconstruction. Before reconstructive procedures are 
considered, an extensive evaluation has to be carried 
out. 


Agenesis and duplication of the bladder are both 
extremely rare. Agenesis is rarely compatible with 
life. In bladder duplication other associated congeni- 
tal anomalies are often observed such as duplication 
of external genitalia or lower gastrointestinal tract. 


Abnormal storage function in combination with 
other anomalies is usually caused by a neurologic 
deficit or is secondary to bladder outlet obstruction. 
Sacral anomalies are frequently seen with cloacal 
malformations and imperforate anus [10-13]. 


Posterior urethral valves may cause severe hypertro- 
phy of the detrusor with a small poorly compliant 
bladder [14,15]. 


Unfortunately, following valve ablation, these blad- 
ders may not return to normal function [16,17]. 


Il. ABNORMALITIES OF 
SPHINCTERIC FUNCTION 


Epispadias (without exstrophy): incidence 1 in 
60,000 live births, male to female ratio: 3-5:1. All 
patients with bladder exstrophy also have complete 
epispadias. 


In male patients with complete epispadias and all 
females the sphincteric mechanism is deficient and 
the child has complete incontinence. Reconstruction 
of the bladder neck is either performed at the time of 
epispadias repair or at a later stage. The bladder 
function may or may not be normal in these patients 
[18,19]. 


Malformation of the Urogenital Sinus occurs exclusi- 
vely in phenotypic females. The incidence is 1 in 
50,000 live births. In patients with classical urogenital 
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sinus or cloaca, the sphincteric mechanism is insuffi- 
cient and due to associated neurological abnormalities 
the bladder function may be abnormal. 


Ectopic ureteroceles protruding into the urethra may 
be responsible for a partial defect of the bladder 
neck. In these rare cases, sphincteric incontinence 
may be the result. 


Sphincter abnormalities secondary to spina bifida 
and other neurologic disorders are of particular 
importance. The sphincter may be overactive (like in 
detrusor sphincter dyssynergia) or underactive. Ove- 
ractivity of the sphincter causes secondary changes 
of the bladder wall (increased collagen type III with 
decreased elasticity and compliance). Continence is 
usually achieved with antimuscarinic drug treatment 
or bladder augmentation (using the overactivity of 
the sphincter for continence). In cases of incompe- 
tence of the sphincter, different types of surgical 
intervention are possible to enhance the sphincteric 
mechanism. In general all patients with a neurogenic 
bladder need Clean Intermittent Catherization (CIC). 
In patients bound to a wheelchair a suprapubic chan- 
nel can be created (Mitrofanoff) to facilitate CIC. 


° BYPASS OF SPHINCTERIC MECHANISM 


Ectopic Ureters occur more frequently in girls and 
are commonly part of a duplex system: in girls the 
ectopic orifice of the upper pole moiety drains into 
the urethra or vaginal vestibule, thus causing incon- 
tinence [20]. 


When the ectopic ureter represents a single system, 
the trigone is usually asymmetrical and not well 
developed. These children may suffer from conti- 
nuous incontinence as well as a deficient sphincteric 
mechanism: this is particularly true in bilateral ecto- 
pia of single systems. In these patients the trigone 
and bladder neck are functionally abnormal and 
treatment includes surgical reconstruction of the 
bladder neck. When the upper pole ureter opens in 
the mid or distal female urethra or outside the urina- 
ry tract (i.e. vulva or vagina) incontinence results. 
Upper pole nephrectomy or ipsilateral uretero-urete- 
rostomy solves the problem. 


Urethral duplications. Most patients with urethral 
duplication will leak urine from the abnormal meatus 
during voiding. In rare cases, when the urethra 
bypasses the sphincteric mechanisms, continuous 
leakage may be present [21]. 


Vesicovaginal fistulas. Acquired fistulas may be 
traumatic or iatrogenic, following procedures on the 
bladder neck. 


IHI. EVALUATION AND DIAGNOSIS 


A detailed history and physical examination in com- 
bination with imaging studies and urodynamic eva- 
luation are the corner stones for successful manage- 
ment. 


Imaging studies are essential to define the anatomi- 
cal abnormalities responsible for and associated with 
incontinence. Ultrasonography of bladder and kid- 
neys as well as a voiding cystourethrogram are the 
basic studies. In infants and small children sacral 
ultrasonography can demonstrate normal position 
and mobility of the spinal cord. The scout film of the 
contrast voiding cystourethrogram (VCUG) assesses 
the lower spine and sacrum, intersymphyseal distan- 
ce, and fecal retention. These films will show blad- 
der configuration, presence of vesicoureteral reflux, 
incomplete voiding, bladder neck competence, ure- 
thral anatomy, and vaginal reflux. Occasionally, an 
intravenous urogram will provide the clearest assess- 
ment of the urinary tract. MRI and CT scanning can 
be helpful in defining spinal abnormalities as well as 
congenital abnormalities in the urinary tract. 


In addition to imaging studies, urodynamic studies 
(cystometrography and when needed electromyogra- 
phy of the sphincters and urinary flow studies) are 
useful for all patients with neurogenic incontinence, 
and after surgery in some cases of bladder exstrophy 
and after posterior urethral valves resection to help 
define the mechanism of continued incontinence. 
However in many patients much useful information 
on the function of the lower urinary tract can be 
obtained with very basic studies including ultra- 
sound and cystometry. 


IV. INDICATIONS FOR SURGICAL 
PROCEDURES TO CORRECT 
URINARY INCONTINENCE 


1. STORAGE FUNCTION 


Reduced bladder capacity is the main indication for 
simple bladder augmentation. Reduced capacity can 
be congenital (bilateral single ectopic ureters, blad- 
der exstrophy) or caused by previous surgery e.g. 
bladder neck reconstruction in exstrophy patients, 
where a part of the bladder is used to create an outlet 
resistance. Other indications are low functional blad- 
der capacity as it may be present in neurogenic blad- 
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der (meningomyelocele) or bladder scarring from 
previous surgery or obstruction. Bladder scarring 
from bilharzia remains common in endemic areas 
and is increasingly common with immigration to the 
developed world. In all such cases surgery is indica- 
ted when conservative treatment has failed. 


2. SPHINCTER FUNCTION 


Most of the diseases in childhood requiring surgical 
repair for incontinence not only have an influence on 
bladder capacity but also on sphincter function. 
Conservative measures to improve sphincter func- 
tion have limited value and surgery is required in 
many cases. There are different surgical options; 
either to increase outlet resistance or to create or 
implant a new sphincter mechanism. In neurologi- 
cally normal patients such as classic exstrophy 
patients, early anatomic reconstruction may allow 
‘normal’ bladder and sphincter function. Sling proce- 
dures are indicated when the residual sphincter func- 
tion is not sufficient to avoid incontinence. This may 
be the case in patients with neurogenic bladder dis- 
turbances and urethral incontinence. If there is no 
residual sphincter function or outlet resistance at all, 
an artificial sphincter may be required. Primary uri- 
nary diversion (rectal reservoirs/continent stoma) 
offers an alternative solution to this problem. 


3. PROCEDURES TO BYPASS THE SPHINCTER 


If bladder outlet surgery fails or urethral catheteriza- 
tion is not possible, a continent stoma may be 
constructed. Some patients prefer catheterizing 
through a continent stoma rather than through the 
sensate urethra. The continent stoma (Mitrofanoff 
principle) may be combined with bladder augmenta- 
tion and/or bladder neck reconstruction or closure. 
An alternative to such procedures would be the use 
of the anal sphincter for urinary continence. 


V. BLADDER RESERVOIR 
CONSTRUCTION 


1. URETEROSIGMOIDOSTOMY 


This type of continent urinary reconstruction may be 
utilized in reconstruction for bladder exstrophy, an 
incontinent urogenital sinus or the traumatic loss of 
the urethral sphincter. As this reconstruction is total- 
ly dependent on the normal function of the anal 
sphincter, contraindications include incompetence of 
the anal sphincter, anal prolapse, previous anal sur- 


gery, and irradiation. Because of the potential for 
electrolyte resorption, renal insufficiency also is a 
contraindication. 


Low pressure rectal reservoirs are superior to simple 
ureterosigmoidostomy because the augmented or 
reconfigured rectal bladder achieves lower pressure 
storage and accordingly, enhances continence. 


There are two techniques which have been utilized: 


a The augmented rectal bladder in which.the recto- 
sigmoid is opened on its antimesenteric border 
and augmented by an ileal segment. The sigmoid 
may be invaginated to form a nipple valve to 
avoid reflux of urine into the descending colon 
and thus to minimize metabolic complications. 


b The sigma-rectum pouch (Mainz pouch II) in 
which there is an antimesenteric opening of the 
recto-sigmoid and a side to side detubularization 
anastomosis. Ureteral reimplantation of normal 
sized ureters is by a standard submucosal tunnel 
(Goodwin, Leadbetter). If the ureter is dilated the 
technique utilizing a serosa lined extramural tun- 
nel may be more appropriate. 


As reported by D’elia et al, the results of these low- 
pressure rectal reservoirs are excellent with day and 
night continence better than 95% and complications 
related to the surgical procedure range from 0 -10% 
with the sigma-rectum pouch to 34% for the aug- 
mented rectal bladder [22]. Late complications for 
the sigma-rectum pouch range from 6-12.5% and the 
late complications for the augmented rectal bladder 
are 17%. Early complications include pouch leakage 
while late complications are mainly related to the 
ureteral implantation into the bowel and pyelone- 
phritis. Metabolic acidosis also occurs (69% of the 
patients had a capillary base excess of —2.5 mmol/L 
and used oral alkalinizing drugs to prevent hyper- 
chloraemic acidosis). 


2. BLADDER AUGMENTATION, BLADDER 
REPLACEMENT, CONTINENT URINARY DIVER- 
SION, USING INTESTINE 


The indication for bladder augmentation, replace- 
ment of the bladder, or the creation of a continent 
urinary diversion, is either the morphological or 
functional loss of normal bladder function. The main 
contraindications are the inability of the patient to be 
catheterized, or perform CIC him of herself and the 
anticipation of poor patient compliance. When there 
is reduced renal function generally with a creatinine 
above 2 mg/dl or a creatinine clearance below 40 


1011 


ml./min/1.73 m2, there is a relative contraindication 
to the use of ileum or colon because of metabolic aci- 
dosis secondary to reabsorption. The stomach with 
its excretion of acid may be used with a low creati- 
nine clearance possibly in preparation for transplan- 
tation. It is, however, not wise to use stomach in any 
voiding patient or one with any questions of an 
incompetent bladder outlet because of the severe 
skin irritation that the acid urine may produce (hema- 
turia-dysuria syndrome). 


The different technical approaches to bladder aug- 
mentation or replacement are dependent on the clini- 
cal presentation of the patient: 


° a simple bladder augmentation using intestine 
may be carried out if there is any bladder tissue, a 
competent sphincter and/or bladder neck, and a 
catheterizable urethra, 


° an augmentation with additional bladder outlet 
procedures such as bladder neck reconstruction or 
other forms of urethral reconstruction are required 
when both the bladder and outlet are deficient. 
This occurs most commonly in spina bifida or 
bladder exstrophy. It must be appreciated that 
these procedures may complicate transurethral 
catheterization. 


° augmentation with surgical closure of the bladder 
neck may be required primarily, or as a secondary 
procedure in certain rare clinical situations. In this 
situation a continent stoma will be required. Most 
urologists however prefer to leave the bladder 
neck and urethra patent as a safety precaution: 
when the bladder is very full leakage will occur 
and it allows transurethral manipulations such as 
catheterization if the continent reservoir can not 
be emptied through the suprapubic channel. 


° an augmentation with additional continent stoma 
is utilized primarily following failure of previous 
bladder outlet surgery. It is advisable also when it 
can be anticipated that there will be an inability to 
catheterize transurethrally. An abdominal wall 
continent stoma may be particularly beneficial to 
the wheelchair bound spina bifida patient who 
often can have difficulty with urethral catheteriza- 
tion or who is dependent on others to catheterize 
the bladder. For continence with augmentation 
and an abdominal wall stoma, it is essential that 
there be an adequate bladder outlet mechanism to 
maintain continence. 


° total bladder replacement in anticipation of nor- 
mal voiding in children is very rare, as there are 


infrequent indications for a total cystectomy, with 
preservation of the bladder outlet and a competent 
urethral sphincter. This type of bladder replace- 
ment is much more common in adult urologic 
reconstruction. 


3. WHICH INTESTINAL SEGMENT SHOULD BE 
UTILIZED? 


a) Stomach 


Stomach has limited indications primarily because of 
the complications that have been seen. It is the only 
intestinal segment suitable in patients with signifi- 
cantly reduced renal function [23,24]. Additionally, 
when no other bowel may be available, as after irra- 
diation or there exists the physiology of a short 
bowel syndrome, as in cloacal exstrophy, this may be 
the only alternative remaining. 


b) Ileum / Colon 


Clinically these two intestinal segments appear to be 
equally useful. In children, sigmoid colon is widely 
used except in those who have been treated for 
imperforate anus. Use of the ileocecal region can be 
associated with transient and sometimes prolonged 
diarrhea. This segment should be avoided in patients 
with a neurogenic bowel such as in myelomeningo- 
cele or who have been subject to previous pelvic irra- 
diation. If the ileocecal valve must be used, it can 
easily be reconstructed at the time of performing the 
ileo-colonic anastomosis. The ileum can be satisfac- 
torily used for bladder augmentation: however 
because of its smaller diameter a longer segment of 
ileum is required to create a comparable reservoir to 
that created from colon. Colon has greater flexibility 
for ureteral implantation and construction of a conti- 
nent catheterizable channel. 


c) General principles 


There are several important principles for bladder 
augmentation and replacement that should be respec- 
ted: 


° use the minimal amount of bowel and if available 
use hindgut segments or conduits from previous 
surgical procedures, 


° a low-pressure large capacity reservoir is essen- 
tial. This requires detubularization of any intesti- 
nal segment used. 


° for colonic reservoirs a sigmoid segment of 20-30 
cm is generally satisfactory. A slightly longer seg- 
ment of ileum is generally used. The length of the 
segments can be scaled down in smaller children. 
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Care should be taken not to use more than 50 to 60 
cm of ileum in adolescents and comparable 
lengths in younger children because of reduction 
of the intestinal resorptive surface. 


° the jejunum is contraindicated in intestinal recons- 
truction of the urinary tract because of its metabo- 
lic consequences (hyponatremia, hypercalcemia, 
and acidosis). 


° it is wise to strive to achieve an anti-reflux urete- 
ral anastomosis into the reservoir to avoid the 
potential for reflux and consequently ascending 
infection: in high pressure bladders with reflux the 
reflux usually disappears spontaneously following 
augmentation [25,26]. 


° areliable continence mechanism (continent uri- 
nary outlet) must be assured. 


° because of the risk of stone formation only resor- 
bable sutures and staples should be used in blad- 
der augmentation and reservoir construction. 


d) Bladder augmentation techniques 


1. In gastric augmentation a 10-15 cm wedge-shaped 
segment of stomach is resected. Most commonly 
this is based on the right gastroepiploic artery but 
can be based on the left one as well. The segment 
is brought down to the bladder easily in the retro- 
peritoneal space along the great vessels. 


2. When using large or small bowel the segment to 
be utilized is opened on the antimesenteric border 
and detubularized prior to anastomosis to the 
bladder remnant. The anastomosis of the intestinal 
segment to the bladder remnant and to itself is 
usually carried out in one running layer of inver- 
ting absorbable sutures. 


3. The techniques for urinary diversion with conti- 
nent stoma [Mainz pouch, Indiana pouch, Kock 
pouch] are covered in the chapter on urinary 
diversion in adults [27-29]. 


Currently, augmentation cystoplasty is the standard 
treatment for low capacity and/or low compliance 
bladders secondary to neurogenic, congenital and 
inflammatory disorders. Due to the relatively high 
morbidity of conventional augmentation there is 
renewed interest in alternative methods [30-35]. 
These alternative techniques try to avoid the contact 
between urine and intestinal mucosa and include gas- 
trocystoplasty, bladder auto-augmentation, seromus- 
cular augmentation, alloplastic or biodegradable 
scaffolds grafted with autologous urothelium develo- 
ped in cell culture, and ureterocystoplasty. 


e) Auto-augmentation 


The principle of auto-augmentation of the bladder is 
the excision of a great portion of the detrusor while 
leaving the urothelium intact, creating a large diver- 
ticulum for the storage or urine at lower pressures. 
This urine stored at a low pressure can be drained by 
intermittent catheterization. The theoretical advan- 
tages of this procedure are the low complication rates 
of the surgery, reduced operative morbidity with 
shorter stay in the hospital, absence of urine salt 
resorption, less mucous production in the urine and 
possibly absence of carcinogenic potential. 


Although some series showed good results with this 
procedure [36-39], most authors have been unable to 
achieve previously reported success [40]. 


Long-term results have been rather disappointing: 
MacNeily et al concluded that of 17 patients with 
neurogenic bladder following auto-augmentation, 
71% were clinical failures and 14 out of 15 were uro- 
dynamic failures [41]. Similar findings have been 
reported by others [42,43]. The inability of this pro- 
cedure to achieve long-term good results may be due 
to the regeneration of nerve fibers divided during the 
surgery as well as the ischemic atrophy of the muco- 
sa. 


Although there are many potential advantages to this 
approach to a small poorly compliant bladder the 
inconsistency of success make it a less favorable 
option at this time. It is generally felt that pressures 
can be lowered but that capacity remains unchanged. 


More recently, some authors have proposed the lapa- 
roscopic auto-augmentation as a minimally invasive 
procedure for the treatment of low capacity/low 
compliance bladder. [44,45]. Despite the indifferent 
results some still suggest its consideration before a 
standard augmentation because of the reasons listed 
above [46-48]. (Grade C) 


f) Seromuscular patch 


To overcome one of the major disadvantages of a 
conventional augmentation that is mucus formation 
several techniques have been developed to use intes- 
tinal segments free of mucosa. The first attempts at 
using intestinal segments free of mucosa to improve 
bladder capacity resulted in viable seromuscular seg- 
ments covered with urothelial mucosa [49-50]. The 
intense inflammatory response and shrinkage obser- 
ved in the intestinal segment discouraged its use in 
humans [51]. Further attempts consisted of using the 
association between demucosalized intestinal seg- 
ments and auto-augmentation. In the initial model 
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using sheep, the animals tolerated the demusculiza- 
tion procedure poorly, reflected by inflamed, hemor- 
rhagic colonic segments in the animals sacrificed 
within one month. In addition, colonic mucosa 
regrowth occurred in one third of the animals [52]. 
Follow-up studies in a dog model with previously 
reduced bladder capacity suggested that the contrac- 
tion of the intestinal patch in seromuscular entero- 
cystoplasty can be avoided by the preservation of 
both the bladder urothelium and lamina propria, 
together with the submucosa and muscularis mucosa 
of the intestinal patch [53,54]. This form of bladder 
augmentation was shown to prevent absorption of 
toxic substances like ammonium chloride [55]. Other 
authors using the same technique to line de-epithe- 
lialized gastric patches in the mini-pig model found 
it useless due to the fibrotic changes and decreased 
surface of the patch [56]. 


The initial experience in treating humans with colo- 
cystoplasty lined with urothelium were reported by 
Gonzales and Lima who developed a slightly diffe- 
rent technique independently [57, 58]. Bladder capa- 
city increased significantly while bladder pressures 
decreased. Biopsies demonstrated urothelium cove- 
ring the augmented portion of the bladder in the 
majority of cases. 


Longer term follow-up is now available and although 
the results are very encouraging, the results seem to 
be highly operator dependent and the way the muco- 
sa is removed seems to be a crucial factor. Lima et al 
do no longer preserve the bladder urothelium and use 
a silicone balloon to prevent the augmented segment 
to contract (hey remove the balloon after 2 weeks: 
urine is diverted using ureteral stents): in 123 
patients no ruptures were found and only 10% is 
regarded as failure [59] 


Gonzalez et al found seromuscular colocystoplasty 
in combination with an artificial urinary sphincter 
successful in 89% of their patients and that it effec- 
tively achieves continence with no upper tract dete- 
rioration and conclude that this is their preferred 
method of augmentation when adverse bladder 
changes occur after implanting the AUS [60]. 


Although more authors have now reported their 
results it still remains a more complex form of aug- 
menting the bladder and should only be done in spe- 
cial centres [61-64]. (Grade C) 


g) Ureteral bladder augmentation 


Another alternative to avoid the morbidity of intesti- 
nal bladder augmentation is the use of ureteral seg- 
ments to improve bladder capacity and/or complian- 


ce. Megaureters associated with poorly or nonfunc- 
tioning kidneys provide an excellent augmentation 
material with urothelium and muscular backing, free 
of potential electrolyte and acid base disturbance, 
and mucus production [65,66]. 


Another alternative in patients with ureteral dilation 
and good ipsilateral renal function, is to combine 
transureteroureterostomy with ureterocystoplasty 
[67]. Another alternative in bilateral dilated ureters 
with preserved renal function is bilateral reimplanta- 
tion and the use of bilateral distal ends for detubula- 
rized bladder augmentation [68-69]. 


Bladder augmentation with ureter may be effective 
in a small sub group of patients with ureteral dilata- 
tion and poor bladder capacity. Overall long-term 
results are good and remain so over a longer period 
of time [70-73]. It has been shown that this type of 
augmentation can also be employed in children who 
require a kidney transplantation [74,75]. 


h) Experimental Methods 


The artificial bladder has been the topic of specula- 
tion and experiment that remains still outside the 
bounds of clinical application. Somewhat nearer to 
clinical application may be the concept of tissue 
engineering using autologous urothelium and blad- 
der muscle cells. These can be grown by tissue cul- 
ture techniques on a degradable polymer scaffold 
and then implanted in animal models to fashion a 
bladder augmentation. Clinical trials with these 
methods are not far away [76-80]. 


Although this field of research may represent the 
future of bladder reconstructive surgery, currently 
only few experimental studies are available and it 
may be some time before all this knowledge can be 
used clinically. We strongly encourage further 
research in this field. 


VI. BLADDER OUTLET SURGERY 


1. URETHRAL ENHANCEMENT 


In those children where sphincteric incompetence is 
the only cause of incontinence or plays a mayor role 
in association with decreased bladder capacity or 
compliance surgical procedures to enhance outlet 
resistance should be considered. In many cases blad- 
der outlet surgery needs to be combined with other 
procedures aimed at creating a large low pressure 
storage reservoir. 
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2. BULKING AGENTS 


The injection of bulking substances in the tissues 
around the urethra and bladder neck to increase out- 
let resistance in children dates back to at least 1985. 
However, concern about distant migration of the 
injected substance and risk of granuloma formation 
prevented this technique from gaining widespread 
acceptance [81,82]. 


The search for safer, biocompatible substances to 
create periurethral compression has first led to the 
use of cross-linked bovine collagen, with initially 
reported success in about 20-50% of children [83- 
85]. 


Collagen injection appeared to effectively improve 
urethral resistance, but this did not always translate 
into satisfactory dryness, besides the effect of the 
injection is of short duration and repeated injections 
were often necessary [ 86,87]. Because of this colla- 
gen is no longer recommended for this indication. 


At present the following substances are available and 
have been tested in children with incontinence: dex- 
tranomer / hyaluronic acid copolymer [a nontoxic, 
nonimmunogenic, non-migrant synthetic substance] 
and polydimethylsiloxane. 


Usually the substance is injected endoscopically in 
the bladder neck area (finding the best spot is often 
the most difficult part of the procedure): more than 
one procedure may be necessary. On average 2.8 — 
3.9 ml is injected. More than 50% of patients need 
more than one injection. Initial results of 75% suc- 
cess have been reported, but after 2 years only 50% 
remained dry [88,89]. Others have reported success 
rates of 0 - 34% [ 90-92]. 


An alternate route may be the injection around the 
urethra using laparoscopy [93]. 


3. ARTIFICIAL URINARY SPHINCTER 


Since its introduction in 1973 the AUS has undergo- 
ne major transformations over the years. Different 
devices are currently in use: one of the most fre- 
quently used devices is the AS800-T that has been in 
use for almost 20 years [94]. It consists of an infla- 
table cuff, a pressure regulating balloon and a unit 
containing a pump and control mechanisms. The 
inflatable cuff can only be implanted around the 
bladder neck in females and pre-pubertal males. In 
post-pubertal males the bulbar urethral placement is 
possible but not recommended for wheelchair 
patients or those who perform intermittent catheteri- 
zation [95]. In patients who have had extensive ure- 


thral surgery(exstrophy and epispadias) it may also 
not be technically feasible. 


Implantation of an AUS requires special training and 
difficulties may be encountered in the dissection of 
the space around the bladder neck in obese, post- 
pubertal males or in patients with a history of pre- 
vious bladder neck procedures. A 61-70 cm H20 
pressure balloon is used exclusively when the cuff is 
around the bladder neck and a lower pressure balloon 
when it is around the bulbous urethra. Although high 
in cost, the artificial sphincter remains the most 
effective means or increasing urethral resistance and 
preserving potential for voiding. 


The ideal candidate for AUS implantation is a patient 
with pure sphincteric incompetence who voids spon- 
taneously and has good bladder capacity and com- 
pliance. Unfortunately only a small proportion of 
children with sphincteric incontinence meet the cri- 
teria. The AUS may also be used in patients depen- 
dent on clean intermittent catheterization. The com- 
patibility of the AUS with intermittent catheteriza- 
tion and enterocystoplasty is well documented [96- 
98] 


The ability to empty the bladder spontaneously or by 
Valsalva maneuver may be preserved after AUS 
implantation. In series reporting children with AUS, 
the majority having neurogenic incontinence, 25% 
void spontaneously [99]. When the AUS is implan- 
ted before puberty, the ability to void spontaneously 
may be lost after puberty. 


Overall, 40 to 50% of neurogenic patients require a 
bladder augmentation concomitantly or subsequently 
to the AUS implantation [99-102]. 


The continence rate ranges from 63 to 97% [103 
—107]. 


Herndon et al reported a success rate of 86% (of 134 
patients): 22% voided, 11% had to perform CIC after 
voiding, 48% only performed CIC through the ure- 
thra, 16% performed CIC through a continent chan- 
nel and 3% used diversion [108]. Mechanical pro- 
blems occurred in 30% of patients who had an 800 
model implanted (versus 64% in the old model). 
Revisions (in 16%) were significantly less in the 800 
model. Erosion occurred in both groups [16%]. A 
major complication was perforation of the augmen- 
ted bladder in this group (it occurred in 10 patients). 
In 28% a secondary bladder augmentation was 
necessary. 


Another interesting aspect of the AUS is that in some 
children the device is either deactivated or no longer 
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functions but they remain dry: others have reported 
that placing a cuff only without activation is all that 
is required to make them dry [109]. 


The complications most commonly encountered in 
patients with AUS are mechanical failures. The lon- 
gevity of the present devices is expected to exceed 
10 years, although Spiess et al reported a mean life- 
time of only 4.7 years [110]. 


The second most common problem is the develop- 
ment of reduced bladder compliance with time. This 
may result from an error in the preoperative evalua- 
tion, the reaction of the detrusor to obstruction (a 
reaction noted in some patients with spina bifida). Or 
these changes can be seen after many years of fol- 
low-up. The results of decreased capacity and com- 
pliance may be incontinence, upper tract deteriora- 
tion, or the development of vesicoureteral reflux. 
Therefore long term follow-up with ultrasound, renal 
scintigraphy and if indicated urodynamics is manda- 
tory in all patients with an AUS. . 


Infection of the prosthesis should occur in no more 
than 15% of all cases. Erosions of the tissues in 
contact with the prosthesis are rather infrequent. 
Bladder neck erosions are practically non-existent 
when the sphincter is implanted around a “virgin” 
bladder neck. When the AUS is used as a salvage 
procedure following bladder neck reconstruction, the 
erosion rate may be as high as 30% [103]. For this 
reason AUS implantation may be better considered 
as the initial treatment in selected cases [111]. 


4. FASCIAL SLINGS. 


Fascial slings constructed with the fascia of the ante- 
rior rectus muscle have been used to increase outlet 
resistance in incontinent children, particularly those 
with neurogenic dysfunction since 1982 [112].The 
sling is used to elevate and compress the bladder 
neck and proximal urethra. The dissection around 
the urethra may be facilitated by a combined vaginal 
and abdominal approach, however, this option is 
limited to post-pubertal females [113]. 


Several technical variations of the sling have been 
reported. The fascial strip may be a graft or a flap 
based on the rectus sheath on one side. The fascial 
strip can be crossed anteriorly or wrapped around the 
bladder neck to enhance urethral compression. 


Although the short-term success rate reported by 
most authors is encouraging, there are no series 
reporting detailed results at 5 years [114,115] 


Most authors report a greater success when fascial 


slings are used in conjunction with bladder augmen- 
tation and success seems more likely in females than 
in males [116-119]. 


In patients with neurogenic incontinence postopera- 
tive CIC is recommended. 


The pubovaginal sling in girls may also be placed 
through the vagina: in 24 girls with spina bifida this 
procedure was successful in 19, while another 3 
became dry following additional injections with bul- 
king agent around the bladder neck via a suprapubic 
needle introduction. CIC was possible in all patients. 
One patient developed a vesicovaginal fistula [120]. 


Complications of sling procedures include difficul- 
ties with intermittent transurethral catheterization, 
erosion of the urethra and persistent incontinence. 
Overall, the increase in outlet resistance provided by 
slings seems less than that provided by the artificial 
sphincter. Experience with these procedures suggests 
an overall success between 50 and 80% in females. 


Numerous alternatives are being used nowadays: 
small intestinal submucosa has been used in 20 chil- 
dren and showed equal results compared to rectus 
fascia. The advantage being that it is available off- 
the-shelf. Results were better in girls than in boys 
(85 vs 43% being dry) [121,122]. 


When combining bladder augmentation with a Gore- 
tex sling in 19 children the results were bad: because 
of erosion the sling had to be removed in 14 patients, 
all except one also had a bladder stone. In this respect 
this type of sling should not be used [123]. 


From the data published it presently seems that the 
AUS provides more consistent results in boys and for 
girls capable of spontaneous voiding who have not 
had previous bladder neck surgery. Sling procedures 
are probably equally effective for girls dependant on 
intermittent catheterization and in conjunction with 
bladder augmentation. At present, given the cost and 
lack of effectiveness of injection procedures, their 
use does not appear justified in incontinent children. 
The cost of the AUS may restrict its use. 


5. BLADDER NECK CLOSURE 


In ‘desperate’ cases the bladder neck may be closed, 
the indication being persistent leakage despite seve- 
ral attempts to enhance outlet resistance by bulking 
agents or other surgical procedures. Although initial 
results are acceptable, long-term results are usually 
disappointing: persistent urinary leakage, stomal ste- 
nosis and leakage or stone formation (in up to 40%) 
[124,125]. 
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One of the most important factors seems to be com- 
pliance with intermittent catheterization and bladder 
irrigation. 


6. BLADDER OUTLET RECONSTRUCTION 


Surgical procedures to achieve urinary continence 
are dictated by functional and anatomic deficiencies 
and by the ultimate goal of either continence (with 
normal voiding) or dryness (dependent on intermit- 
tent catheterization). 


Construction of a functional urethra for continence 
usually implies an anatomic defect without a neuro- 
genic component (epispadias / esxtrophy) and 
includes urethral and bladder neck narrowing and 
urethral lengthening [126-131]. 


Such procedures may initially require intermittent 
catheterization or occasional post voiding catheteri- 
zation, but bladder empting by voiding is anticipated. 


Urethral reconstruction for dryness, however, man- 
dates intermittent catheterization. The goal in surge- 
ry to achieve dryness is to create a urethra suited to 
catheterization, which has closure such that intra- 
luminal pressures always exceed intravesical pressu- 
re. The most dependable procedures for dryness uti- 
lize a flap valve or tunnel to achieve urethral closu- 
re, although urethral slings, wraps and injections 
have also been used [132]. [Grade C] 


Reconstruction to achieve continence is based on the 
principle that proximal reduction of the caliber of the 
urethra supports the inherent proximal sphincteric 
mechanism of the bladder neck and proximal ure- 
thra. The narrowing must be dynamic to permit clo- 
sure for continence and yet permit opening with fun- 
neling during voiding. Several techniques have been 
described to achieve this goal [126-136]. Young 
[1922] performed a “double sphincter technique” 
that involved the excision of a wedge of tissue at the 
anterior bladder neck, as well as removal of a wedge 
of tissue just proximal to the epispadiac meatus 
(external sphincter). Dees (1949) added the concept 
of lengthening the urethral tube to that of narrowing. 
In his procedure parallel incisions were made 
through the existing bladder neck area which created 
a posterior urethral plate from what had previously 
been the trigone of the bladder. This is tubularized to 
give added length to the proximal urethra. The added 
length provides increased potential for urethral clo- 
sure and moves the bladder neck and proximal ure- 
thra into the abdominal cavity. Leadbetter [1964] 
modified the Young-Dees procedure by creating 
muscular flaps from the area of the bladder neck and 
proximal urethra which were used to wrap the newly 


created proximal tube. This procedure was populari- 
zed by Jeffs (1983) who applied it to a staged repair 
of exstrophy. He supported a lengthened urethra by a 
suspension. They report their long term continence 
rate with this procedure as greater than 80%, without 
the need for CIC or augmentation [137]. 


Presently, this represents the gold standard for 
reconstruction for continence, however, modifica- 
tions of the technique have reported similar or 
improved results. Most urethral lengthening proce- 
dures utilizing the posterior urethra and bladder neck 
require ureteral reimplantation and preservation of 
the posterior urethral plate. Because part of the blad- 
der is used to create the functional lengthening of the 
urethra bladder capacity decreases following the pro- 
cedure. It also remains to be seen whether the crea- 
ted urethra is actually a functioning urethra: in many 
patients fibrosis around the urethra prevent it from 
being really ‘functional’: in these patients it may act 
as an anatomic obstruction and long-term follow-up 
is necessary to follow not only the bladder but also 
the upper tract. 


Surgery for dryness is dependent on the effective- 
ness of intermittent catheterization and is usually 
reserved for patients with neurogenic dysfunction or 
multiple previous surgeries. Procedures to achieve 
dryness usually create a urethral closure pressure that 
exceeds bladder pressure. 


A flap valve can be constructed by using an anterior 
or posterior bladder flap (full thickness) to construct 
a tube that is placed in a submucosal tunnel 
[131,135,136]. 

The major disadvantage of these procedures (flap 
valves) is that the valve will not allow leakage with 
high intravesical pressures, potentiating renal dama- 
ge. Therefore, these procedures can be dangerous to 
the patient who is not totally committed to follow 
catheterization recommendations. 


Unfortunately, the ideal procedure for surgical 
reconstruction of the bladder neck does not exist. 
The surgical approach to urinary incontinence in the 
child must be multifaceted because of the inherent 
complex and varied nature of the problem. 


Recent data would support the concept that very 
early reconstruction in the exstrophy / epispadias 
group may result in physiologic bladder cycling 
which facilitates normal bladder and urethral deve- 
lopment. This results in higher potential for conti- 
nence without the need for bladder augmentation and 
bladder neck reconstruction (Level 3). More work 
and clinical experience in this area is strongly recom- 
mended. (Grade A) 
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VII. ALTERNATIVE CONTINENCE 
CHANNELS 


In the surgical treatment of incontinence in children 
every effort must be made to preserve the natural 
upper and lower urinary tract. The bladder is the best 
urinary reservoir, the urethra the best outlet and the 
urethral sphincters the best control mechanism. If the 
bladder is partly or wholly unusable it may be aug- 
mented or replaced by a variety of techniques. 


Urethral failure may occur either because the sphinc- 
ters are incompetent or because it is overactive and 
does not allow spontaneous voiding. It would be pre- 
ferable for the former to be treated by one of the 
techniques described above and the latter by inter- 
mittent catheterization (CIC). If all of these fail, 
continent supra pubic diversion is indicated. 


1. THE MITROFANOFF PRINCIPLE. 


Mitrofanoff's name is given to the principle of 
burying a narrow tube within the wall of the bladder 
or urinary reservoir whose distal end is brought to 
the abdominal wall to form a catheterizable stoma 
suitable for intermittent catheterization [138]. The 
technique is simple and familiar to all urologists who 
are accustomed to re-implanting ureters. Several nar- 
row tubes are available for the Mitrofanoff conduit 
[139,141]. In the original description, the appendix 
was used. However, even if the appendix is still pre- 
sent, it may be unusable in 31% of patients [140]. 


If no suitable tube is found, a good tube can be for- 
med by tailoring ileum transversely so that only 2- 
3cm of ileum can be made into a 7-8 cm conduit. 
This modification was originally described by Yang 
in humans and by Monti in experimental animals 
[142,143]. It is increasingly used though great care 
must be taken in its construction to avoid an internal 
fistula [144]. 


The ureter may be used but there may be some diffi- 
culty in achieving sufficient 


calibre with a previously normal ureter. Earlier 
reports that the Fallopian tube could be used have not 
stood the test of time. 


The Mitrofanoff system achieves reliable continence 
which is maintained in long term follow-up, for a 
high proportion of patients. Long-term follow-up 
data shows that in the original series of Paul Mitro- 
fanoff of 23 patients after a mean follow-up of 20 
years, 1 patient had died, but in the other 22 patients 


no metabolic changes were noted. The bladder neck 
was closed in 21 patients. Secondary bladder aug- 
mentation had to be performed in 8, while in 4 chil- 
dren a non-continent diversion was created. With 
time the need for additional surgery decreased and 
after 20 years 16 patients had a good and stable 
continent diversion. [145] 


The pressure generated within the lumen of the 
conduit is 2 to 3 times higher than that within the 
reservoir so that continence is preserved even when 
the intra abdominal pressure is raised by straining. 
Conversely, the pressure in the lumen of a Kock 
nipple is only slightly higher than that in the reser- 
voir so that continence is less reliable [146,147]. 


The conduit may be buried either between the muco- 
sal and muscle layers of the reservoir, or may be 
completely imbrocated in the full thickness of the 
reservoir wall. Any well supported tunnel of about 2- 
4 cm will suffice. The choice depends both on the 
nature of the reservoir and on the conduit [148]. 


Continence rates of 90-100% with the Mitrofanoff 
Principle are reported, regardless of diagnosis, reser- 
voir or conduit type [148,149]. 


Follow-up for at least ten years has shown that the 
system is resilient [150,151]. 


Although perfect continence seems attractive, it may 
not be in the child’s best interests. A 'pop-off valve 
may be in the interest of the child if catheterization is 
impossible or forgotten. 


2. THE ILEO-CECAL VALVE 


The ileo-cecal valve is an obvious sphincter to com- 
bine with cecum and ascending colon as the reservoir 
and the terminal ileum as the conduit. The early 
continence rate of 94% was not sustained because of 
high pressures in the tubular reservoir and weakness 
of the valve [152-154]. 


The Indiana system is based on the competence of 
the ileo-caecal valve but with a detubularized reser- 
voir [155]. The valve itself is reinforced with non- 
absorbable plicating sutures and the terminal ileum 
which forms the conduit is tailored. The best repor- 
ted continence rate is 96% with a 2% rate of cathete- 
rization difficulties. 


In the complete Mainz I pouch a length of terminal 
ileum is intussuscepted through the ileo-cecal valve 
as a Kock nipple [156]. It is impossible to say whe- 
ther the nipple or the ileocecal valve [or both] pro- 
duce the continence which is reported in 96% of 
patients. 
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Both these systems work well as complete recons- 
tructions and are widely used as bladder replace- 
ments in children. The sacrifice of the ileo-cecal 
valve may cause gastro-intestinal complications. 


3. KOCK POUCH 


The first workable continent diversion was the Kock 
pouch [157]. The reservoir is made from 40cm ileum 
reconfigured to reduce the intrinsic pressure. The 
continence mechanism is formed by intussusception 
of 12cm of ileum. In a complete form it requires 
72cm of ileum which may be more than can be spa- 
red from the gastro-intestinal tract. 


Although first described as a mechanism for a conti- 
nent ileostomy in children the Kock pouch is now 
not commonly used in children because of the pro- 
blem with large amount of bowel needed, stone for- 
mation and mediocre success with dryness of the 
catheterizable stoma [158,159]. 


4. ARTIFICIAL SPHINCTER 


As a last resort, the AUS may be considered to give 
continence to a reconstructed outlet. Experimental 
evidence suggests that AUS cuffs can be placed safe- 
ly around intestine providing the cuff pressure is low 
[160]. The AUS has been used successfully around 
large bowel, in three of four children with follow-up 
to 11 years [161]. 


5. WHERE TO PLACE THE CUTANEOUS STOMA 


In patients with spina bifida, particularly non-wal- 
kers, the site must be chosen with particular care. 
The natural tendency is for the spine to collapse with 
time so that the lower half of the abdomen becomes 
more pendulous and beyond the range of vision. A 
low site may seem appropriate in the child, but will 
become unusable in the adult. It is best to use a high, 
midline site, preferably hidden in the umbilicus. The 
site should be determined in a sitting position and 
marked before surgery because in the supine position 
the position will change dramatically. In some 
patients the best position may not be in the midline 
at all: special care must be taken that the patient can 
manage bladder emptying and irrigation him/herself. 


For most other patients, the site of the stoma should 
be chosen by cosmetic criteria. The umbilicus can be 
made into a very discrete stoma; the risk of stenosis 
is low and it is a readily identifiable landmark. 
Otherwise, the stoma should be as low on the abdo- 
minal wall as possible and certainly below the top of 
the underpants. However, many surgeons find the 


best results by placing the catheterizable stoma in the 
umbilicus. 


The problem of stomal stenosis remains ever present. 
It can occur at any time so that only follow up of 
many years could determine whether any system of 
anastomosis to the skin is better than any other. The 
published rate of stomal stenosis is between 10 and 
20%. The multi-flap V.Q.Z. stoma is claimed to have 
the lowest rate but follow up is short and it may well 
not pass the test of time [162]. 


VIII. COMPLICATIONS OF CONTI- 
NENCE SURGERY IN CHILDREN 


1. STORAGE AND EMPTYING COMPLICATIONS 


In the short term, it has been shown that the continent 
diversions can store urine and can be emptied by 
clean intermittent catheterization (CIC). It is appa- 
rent that there is a constant need for review and sur- 
gical revision. This observation mirrors the late com- 
plications of augmentation cystoplasty for neuropa- 
thic bladder where the median time to revision sur- 
gery is as long as ten years [163,164] 


In general, once continent, they remain continent, 
although there are occasional reports of late develop- 
ment of incontinence. The problem lies more in dif- 
ficulties with catheterization, particularly stenosis 
and false passages which may occur in up to 34% of 
patients [148]. 


The principal complications arise because the reser- 
voir is usually made from intestine. Ideally, urothe- 
lium should be used and preservation of the bladder 
epithelium gives fewer complications than entero- 
cystoplasty [165]. 


Combinations of detrusormyomectomy and augmen- 
tation with de-mucosalised colon have given promi- 
sing results in the short term. The surgery is difficult 
as the bladder epithelium must not be damaged and 
the intestinal mucosa must be removed completely. 
When achieved there are no metabolic problems and 
many patients can void [165]. 


When augmentation can be done with a dilated ure- 
ter, the results are good and the complication rate 
low even in children with compromised renal func- 
tion or transplantation [166]. 


All intestinal reservoirs produce mucus. The amount 
is difficult to measure and most estimates are subjec- 
tive. No regime has been shown to dependably redu- 
ce mucus production [167] 
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2. RESERVOIR RUPTURE 


The incidence of spontaneous rupture varies between 
different units. There may be delay in diagnosis 
although the history of sudden abdominal pain and 
diminished or absent urine drainage should make it 
obvious. The patient rapidly becomes very ill with 
symptoms of generalized peritonitis [168,169] . A 
‘pouchogram' may not be sensitive enough to 
demonstrate a leak. Diagnosis is best made by histo- 
ry, physical examination, ultrasonography and a CT 
cystogram. If diagnosed early, catheterization and 
broad spectrum antibiotics may sometimes lead to 
recovery. If the patient fails to respond within 12 
hours on this regime or if the patient is ill, laparoto- 
my should be performed at once. If there is any 
instability of the patient laparotomy should be consi- 
dered as an immediate necessity as bladder rupture in 
this clinical situation can be lethal. 


Figures are not available on the incidence of this 
complication in reservoirs made only of bowel but 
come from patients with intestinal segments in the 
urinary tract. Most papers report small numbers. In a 
multicentre review from Scandinavia an incidence of 
1.5% was noted. There were eight patients with neu- 
rogenic bladder which was said to be disproportiona- 
tely high [168]. In a series of 264 children with any 
sort of bowel reservoir or enterocystoplasty, 23 per- 
forations occurred in 18 patients with one death 
[169]. Therefore, as this complication is more com- 
mon in children it becomes a very important consi- 
deration [170]. 


Patients and their families should be warned of this 
possible complication and advised to return to hospi- 
tal at once for any symptoms of acute abdomen, 
especially if the reservoir stops draining its usual 
volume of urine. All young patients with urinary 
reconstructions including  intestinocystoplasty 
should carry suitable information to warn attending 
physicians of their urinary diversion in case of emer- 


gency. 


3. METABOLIC COMPLICATIONS 


Metabolic changes are common when urine is stored 
in intestinal reservoirs and must be carefully monito- 
red. It is uncertain whether they are commoner in 
children or whether they just live longer and are 
more closely monitored. 


Nurse et al found that all patients absorbed sodium 
and potassium from the reservoirs but the extent was 
variable [171]. A third of all patients (but 50% of 


those with an ileocecal reservoir) had hyperchlore- 
mia. All patients had abnormal blood gases, the 
majority having metabolic acidosis with respiratory 
compensation. The findings were unrelated to renal 
function or the time since the reservoir was construc- 
ted. 


In 183 patients of all ages at St Peter's Hospitals who 
had any form of enterocystoplasty, hyperchloraemic 
acidosis was found in 25 (14%) and borderline 
hyperchloraemic acidosis in an additional 40 (22%) 
patients. The incidence was lower in reservoirs with 
ileum as the only bowel segment compared to those 
containing some colon (9% v 16%). When arterial 
blood gases were measured in 29 of these children a 
consistent pattern was not found [172]. 


In a series of 23 patients, Ditonno et al found that 
52% of patients with a reservoir of right colon had 
hyperchloraemic acidosis [173]. In ileal reservoirs, 
Poulsen et al found mild acidosis but no patients with 
bicarbonate results outside the reference range [174]. 


Many authors do not distinguish between patients 
with normal and abnormal renal function. All of 12 
patients in one series with a pre-operative serum 
creatinine above 2.0mg% developed hyperchlorae- 
mic acidosis within 6 months of enterocystoplasty 
[175]. It is prudent to monitor patients for metabolic 
abnormalities, especially hyperchloraemic acidosis, 
and to treat them when found [176]. 


With increasing experience, it has become clear that 
there is a risk of developing vitamin B12 deficiency, 
sometimes after many years of follow up. It is likely 
that resection of ileum in children leads to an incom- 
plete absorption defect. Stores of B12 may last for 
several years before the serum level becomes abnor- 
mal. At a mean follow up of six years, low levels of 
B12 have been found in 14% of children. There was 
a corresponding rise in the serum methyl malonic 
acid which is a metabolite that accumulates in B12 
deficiency suggesting that the finding was clinically 
significant. Similarly, in adults, 18.7% have B12 
deficiency at five years. In the adults the mean B12 
level was significantly lower when the ileo caecal 
segment as opposed to ileum alone had been used 
(413 ng/ml compared to 257 ng/ml) [177,178] . In 
order to avoid the serious neurological complica- 
tions, regular monitoring of B12 levels is essential. 


The stomach has had a checkered career as a urinary 
reservoir. Its non-absorptive role in the gastro intes- 
tinal tract has made it particularly useful in recons- 
truction of children with inadequate intestine, such 
as those with cloacal exstrophy. There is little effect 
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on gastro intestinal function. Metabolically, the acid 
production leading to hypochloraemic alkalosis may 
be positively beneficial in children with renal failure. 
It produces no mucus and the acidic urine is less 
easily infected and seldom grows stones. However 
about a third of children have had serious long term 
complications, often multiple. The quite severe dys- 
uria / haematuria and the skin complications from the 
acid urine, particularly, have limited its use 
[179,180]. 


4. EFFECTS ON THE GASTROINTESTINAL TRACT 


Little attention has been paid to the effects on gastro 
intestinal motility of removing segments of ileum or 
cecum for urinary reconstruction in children. In 
adults, disturbance of intestinal function has been 
found to be more frequent and more debilitating than 
might be expected. 


Disturbance of bowel habit does not mean diarrhoea 
alone. It also includes urgency, leakage and noctur- 
nal bowel actions. It is clear that quality of life may 
be seriously undermined by changes in bowel habit 
[181]. 


It is known that the bowel has a considerable ability 
to adapt, especially in young animals, when parts are 
removed. Nonetheless, reconstruction should be 
undertaken with the smallest length of bowel pos- 
sible. Particular care should be taken in children with 
neurologic abnormality in whom rectal control is 
already poor. Poorly controlled fecal incontinence 
may occur in a third of patients [182,183]. 


5. RENAL FUNCTION 


Obstruction and high pressures in the bladder during 
storage have devastating effects on the upper urinary 
tract. Bladder augmentation eliminates these high 
pressures. Urinary diversion with recurrent urinary 
tract infections and stone formation also may have 
deleterious effects on renal function. It is therefore of 
utmost importance to evaluate renal function in 
young children who have undergone undiversion or 
continent diversion. In the follow-up so far available 
these procedures do not seem to affect renal function. 
When function has improved after such surgery it is 
likely to be the result of eliminating obstruction or 
high bladder storage pressure. 


In rats with near complete nephrectomy the rate of 
progression of renal failure is no worse in those with 
ileocystoplasty compared to those with normal blad- 
der [184]. This suggests, experimentally, that storage 
of urine in small intestine is not, on its own, harmful 
to renal function. 


Clinically, in the longer term, renal deterioration that 
has been found has been related to obstruction, 
reflux and stone formation. In one long-term study of 
Kock pouch patients, these complications occurred 
at the same rate as that found in patients with ileal 
conduits: 29% at five to 11 years [185]. Similarly, in 
a prospective follow-up to a minimum of 10 years, it 
was found that the deterioration in glomerular filtra- 
tion rate [GFR] that was found in 10 of 53 patients 
was due to a ‘surgical’ cause in all but one [186]. 


Although a complicated procedure, a renal transplant 
can be anastomosed to an intestinal reservoir with 
similar long term results as those using an ileal 
conduit [187,188]. 


6. INFECTIONS AND STONES 


The incidence of bladder reservoir stones varies bet- 
ween 12 and 25%. This is higher in children compa- 
red to adults. Palmer et al reported an incidence of 
52.5% during a follow-up of four years [189]. Renal 
stones are uncommon, occurring in about 1.6% of 
patients, an incidence which would be expected in a 
group with congenital urinary tract anomalies. 


In a series comparing the Kock pouch with the India- 
na pouch (which does not have staples), 43.1% of 72 
Kock reservoirs formed stones compared to 12.9% 
of 54 Indiana reservoirs [190]. Furthermore, no 
patient with an Indiana pouch formed a stone after 4 
years, but patients with Kock pouches continued to 
do so at a steady rate up to eight years. 


Apart from the presence of a foreign body, several 
factors have been blamed for the high stone risk. 
Almost all reservoir stones are triple phosphate on 
analysis, though Terai et al found carbonate apatite, 
urate and calcium oxalate in up to 50% of stones 
from patients with an Indiana pouch [191]. This sug- 
gests that infection rendering the urine alkaline is a 
key factor. Micro-organisms that produce urease and 
split urea to form ammonia are the main culprits. The 
incidence of infection in reservoirs is high, 95% in 
one series, and yet the majority of patients do not 
form stones, suggesting that there are predisposing 
factors other than infection and the anatomical 
abnormality of the urine reservoirs [192]. 


It has been suggested that the immobility associated 
with spina bifida may be responsible, but this seems to 
have been in series with a predominance of such 
patients and was not confirmed in other studies [193]. 


The production of excess mucus has also been bla- 
med. The problem is that the measurement of mucus 
is difficult. 
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The finding of a spectrum of stone formation from 
mucus, through calcification to frank stone lends 
some support to this aetiology. However, it could be 
a secondary event, with mucus becoming adherent to 
a stone that has already formed. Many surgeons 
encourage patients to wash out their reservoirs vigo- 
rously with water two or three times a week. There 
seem to be fewer stones in those that claim to practi- 
ce regular washing. In a prospective study a regime 
of weekly washouts did not improve the incidence of 
stones in 30 children compared to historical controls 
[194]. 


Mathoera et al found an incidence of 16% during a 
follow-up of 4.9 years in 90 patients: girls were more 
frequently affected than boys and concomitant blad- 
der neck reconstruction, recurrent infections and dif- 
ficulties with CIC were other risk factors identified, 
while the frequency of irrigation did not appear to be 
a risk factor [195]. 


Mucins are an important component of the epithelial 
barrier and protect the epithelium from mechanical 
and chemical erosion. Mucins are known to act as 
important adhesion molecules for bacteria. Mucins 
may also enhance the formation of crystals [197]. 
Mucin expression changes after incorporating the 
intestinal segment in the bladder. Upregulation of 
MUCI1 and MUC4 expression occurs in transposed 
ileal segments resembling normal epithelium, whe- 
reas ileal segments in enterocystoplasty showed an 
upregulation of MUC2,3,4 and 5AC expression 
towards the site of anastomosis with the ileal seg- 
ment. These changes which may be due to exposure 
to urine coincide with a change from ileal sialomu- 
cins to colonic sulfomucins by a change in glycosy- 
lation. The mucins bind calcium and may form a 
template resembling the crystal structure on which 
crystals are formed and grow. From these studies it is 
concluded that inhibition of bacterial adhesion [by 
using different irrigation fluids based on sugars] 
could be of eminent importance in the prevention of 
certain types of infection stones. 


An interesting comparison has been made between 
children with a native bladder alone and those with 
an augmentation, all of whom were emptying by self 
catheterization. There was no significant difference 
in the incidence of stones with or without an aug- 
mentation [196]. 


Stones are associated with inadequate drainage in the 
sense that CIC through the urethra, the most depen- 
dent possible drainage, has the lowest stone rate. 
Patients with the most ‘up hill’ drainage, that is with 


a Mitrofanoff channel entering the upper part of an 
orthotopic reservoir have a higher incidence of 
stones [195]. 


Kronner et al made the observation, that the inciden- 
ce of stones was statistically associated with abdo- 
minal wall stomas and a bladder outlet tightening 
procedure [21.1% compared to 6% in patients with 
augmentation alone] [192]. 


Once a bladder stone has been diagnosed it has to be 
removed: several methods are available, but ESWL 
should be avoided as it is difficult to remove all frag- 
ments [and small particles may get trapped in mucus 
and the pouch wall], which may form the focus of a 
new calculus. Because of the recurrent nature of 
these stones the least invasive method should be 
recommended [198, 199]. 


Because of the high incidence of stones following 
enterocystoplasty several measures should be recom- 
mended to the patients and their parents. Regular 
CIC under hygienic circumstances with adequate 
fluid intake and irrigation seem to be the most impor- 
tant [200]. It is unclear whether prophylactic antibio- 
tics is useful, but a clinical infection should be trea- 
ted adequately. Maybe in the future different types of 
irrigation fluid may prove helpful. 


7. GROWTH 


The suggestion that enterocystoplasty delayed grow- 
th in height seems to have been ill founded. In a 
group of 60 children reported in 1992 it was stated 
that 20% had delayed growth [201]. Current follow 
up of the same group has shown that all have caught 
up and achieved their final predicted height. Further- 
more, measurements in a group of 123 children from 
the same unit have shown no significant delay in 
linear growth [202]. 


Enterocystoplasty may have an effect on bone meta- 
bolism even if growth is not impaired. At least in rats 
with enterocystoplasty there is significant loss of 
bone mineral density especially in the cortical com- 
partment where there is endosteal resorption. These 
changes are not associated with HCA and are lesse- 
ned by continuous antibiotic administration [203, 
204]. 


More recent follow-up data shows either no effect on 
growth or a decreased linear growth [205-207]. 


8. PREGNANCY 


When reconstructing girls it is essential to have a 
future pregnancy in mind. The reservoir and pedicles 
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should be fixed on one side to allow enlargement of 
the uterus on the other. 


Pregnancy may be complicated and requires the joint 
care of obstetrician and urologist [208]. Particular 
problems include upper tract obstruction and 
changes in continence as the uterus enlarges. 


Pregnancy with an orthotopic reconstruction appears 
to have a good outcome but chronic urinary infection 
is almost inevitable and occasionally an indwelling 
catheter is needed in the third trimester [209]. With a 
suprapubic diversion, catheter drainage for inconti- 
nence or retention may be needed in the third trimes- 
ter [210]. 


Except in patients with an artificial urethral sphinc- 
ter and extensive bladder outlet reconstruction, vagi- 
nal delivery is usual and caesarean section should 
generally be reserved for purely obstetric indications 
[distorted pelvis in spina bifida patients]. During the 
delivery the bladder reservoir should be empty and 
an artificial sphincter deactivated. The urologist 
should be present during Caesarean section to ensu- 
re protection for the reservoir, the continent channel 
and its pedicles. 


9. MALIGNANCY 


The possibility of cancer occurring as a complication 
of enterocystoplasty is a constant source of worry. It 
is known to be a frequent complication of uretero- 
sigmoidostomy after 20 to 30 years of follow up. 
Animal evidence suggests that faecal and urinary 
streams must be mixed in bowel for neoplasia to 
occur. However, if it is chronic mixed bacterial infec- 
tion, rather than the faeces per se, then all bowel uri- 
nary reservoirs are at risk. 


In patients with colonic and ileal cystoplasties high 
levels of nitrosamines have been found in the urine 
of most patients examined [211]. Clinically signifi- 
cant levels probably only occur in chronically infec- 
ted reservoirs [212]. Biopsies of the ileal and colonic 
segments showed changes similar to those that have 
been found in ileal and colonic conduits and in ure- 
terosigmoidostomies. More severe histological 
changes and higher levels of nitrosamines correlated 
with heavy mixed bacterial growth on urine culture 
[213]. 


In a review by Filmer et al, 14 cases of pouch neo- 
plasm were identified [214]. Special features could 
be found in nearly all the cases. Ten patients had 
been reconstructed for tuberculosis; four tumors 
were not adenocarcinomas; one patient had a pre- 


existing carcinoma; six patients were over 50 years 
old. Cancer was found in bowel reservoirs at a mean 
of 18 years from formation. This is a few years ear- 
lier than the mean time at which malignant neo- 
plasms are seen in ureterosigmoidostomies. 


In a review of 260 patients with a follow-up of more 
than 10 years, Soergel et al found 3 malignancies [all 
transitional cell carcinoma]: 2 following ileocecal 
and 1 after cecal augmentation. The age at augmen- 
tation was 8, 20 and 24 years respectively: the 
tumors were found when they were 29, 37 and 44 
years old. All had metastatic desease and died. The 
incidence of malignancy in this group was 1.2%: 
considering that the development of tumors usually 
takes 20-25 years the probable incidence of mali- 
gnancy following enterocystoplasty may be as high 
as 3.8 % [215]. 


If cancer is going to be a common problem, there 
will be some difficulty in monitoring the patients at 
risk [216]. Endoscopy with a small instrument 
through a stoma may not be sufficient. Ultrasound 
may not be able to distinguish between tumors and 
folds of mucosa. Three dimensional reconstruction 
of computerised tomography may be helpful, though 
the equipment is expensive and not widely available 
at present [217]. At present it is advised to perform 
an annual endoscopic evaluation in all patients follo- 
wing enterocystoplasty starting 10 years after surge- 


ry. 


10. PSYCHOLOGICAL CONSEQUENCES AND 
QUALITY OF LIFE 


The main justification for performing a bladder 
reconstruction or continent diversion is to improve 
the individual’s Quality of Life (QoL). 


It would seem logical that continent urinary diver- 
sion would be better than a bag. This is not always 
the case. In adults the only sure advantage is cosme- 
tic. Validated QoL surveys in children have not been 
reported, primarily because of the lack of suitable 
instruments [218]. Our prejudice is that reconstruc- 
tion does, indeed, improve the lives of children. Sup- 
porting evidence is very thin and based on experien- 
ce in adults. 


The ileal conduit has been a standard part of urologi- 
cal surgery for over 50 years. It has well known com- 
plications but few would seriously suggest that they 
were more troublesome than those of the complex 
operations for bladder replacement. In an early 
investigation into quality of life issues, Boyd et al 
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investigated 200 patients, half with an ileal conduit 
and half with a Kock pouch: there was little diffe- 
rence between the groups except that those with a 
Kock pouch engaged in more physical and sexual 
contact. The only patients that were consistently 
‘happier’ were those who had had a conduit and sub- 
sequently were converted to a Kock pouch [219]. 


In a recent QoL survey in adults, a wide range of 
complications were considered to be acceptable, 
although an ordinary urological clinic would be full 
of patients trying to get rid of such symptoms: mild 
incontinence (50%), nocturia (37%), bladder stones 
(12%), urinary infections [9%], hydronephrosis 
(5%). Nonetheless, their QOL was judged to be 
good, primarily because 70% had experienced no 
adverse effect on their normal daily lives [220]. 


Quality of life does not mean absence of disease or a 
level of complications acceptable to the reviewing 
clinician. It is a difficult concept to measure because 
lack of validated instruments, difficulties in transla- 
ting from one culture or language to another, of the 
difficulties in selecting control groups and variations 
in clinical situations. Gerharz et al have constructed 
their own 102 item instrument and compared 61 
patients with a continent diversion and 131 with an 
ileal conduit. Patients with a continent diversion did 
better in all stoma related items indicating that 
containment of urine within the body and voluntary 
emptying is of major importance. In addition they 
had better physical strength, mental capacity, social 
competence and used their leisure time more active- 
ly. There was little difference in satisfaction with 
professional life, financial circumstances and in all 
interactions within the family including sexual acti- 
vity [221]. 


IX. CONSENSUS STATEMENT ON 
SURGICAL TREATMENT OF 
URINARY INCONTINENCE IN 
CHILDREN 


Forms of urinary incontinence in children are widely 
diverse, however, a detailed history and physical and 
voiding diary obviate the need for further studies. 
These should identify that limited group that may 
require surgery. Many patients in this group will 
have obvious severe congenital abnormalities. 


Because of the spectrum of problems the specific 
treatment is usually dictated by the expertise and 
training of the treating physician. The rarity of many 


of these problems precludes the likelihood of any 
surgeon having expertise in all areas. Furthermore, 
nuances in surgical procedures develop gradually 
and often are tested without rigorous statistics. 


Nevertheless it may be that newer forms of very 
early aggressive surgical approach to severe complex 
anomalies such as exstrophy, myelodysplasia and 
urethral valves may provide a successful model for 
significant impact on the ultimate continence in such 
patients. Ultimately this may provide a basis for ran- 
domized studies to determine the most specific and 
effective mode of therapy. 


The committee would encourage vigorous research 
in the molecular basis of bladder development and 
also support the development of surgical and treat- 
ment strategies which would utilize the natural abili- 
ty of the bladder to transform in the early months of 
development and immediately after birth. Further- 
more efforts to promote bladder healing, and protec- 
ting and achieving normal bladder function should 
be supported. Such studies and research may lead to 
earlier and more aggressive treatment of many of the 
complex anomalies now treated by the surgical pro- 
cedures outlined in this report. 


G. FECAL INCONTINENCE IN 


CHILDREN 


I. INTRODUCTION 


Fecal incontinence during childhood may be a symp- 
tom of delayed acquisition of toileting skills or may 
reflect serious underlying organic or functional 
pathology. Whatever the cause, the social and psy- 
chological consequences for the child and their fami- 
ly are often profound. 


There are considerable cultural differences in toilet 
training and across the world children acquire bowel 
control at anytime between 1 year and 4 years of age 
[1,2,3]. Children tend to be trained earlier when the 
carer is able to immediately respond to signals that 
the child is about to defecate. The trend in Western 
cultures has changed in the past 30 years to allow a 
more child oriented approach in which the behavior 
of the child dictates when toilet training is introduced 
[4]. In the USA the average age at which bowel 
control is gained is 28 months and the vast majority 
of children will have acquired bowel control by 4 yrs 
of age [5]. 
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The pattern of bowel actions changes during early 
life from an average of 3 stools per day in the neo- 
nate to 1.7 stools per day at 1 year of age. 97% of 
preschool children in the UK will pass stool within 
the range 3 times per day to alternate day [6]. 


Epidemiological data on fecal incontinence in the 
normal childhood population is variable. Bellman 
observed a prevalence of 1.5 % among 7 yr old Swe- 
dish children, and Rutter in the UK reported a simi- 
lar prevalence in 10-11 year olds [7,8]. It accounts 
for 3% of referrals to a medical clinic in Boston [9] 
and 25% of referrals to specialist gastroenterology 
clinics. 


It is now generally accepted that by far the most 
common cause (around 95%) for fecal incontinence 
in childhood is secondary to functional fecal reten- 
tion (FFR) or constipation. 


There is a smaller group of children where there are 
other causes, such as delayed acquisition of toileting 
skills, often related to neuro-developmental difficul- 
ties or delay, or organic pathology such as anorectal 
anomalies and spina bifida. Finally a group with 
functional non-retentive soiling where the soiling 
appears deliberate and associated with significant 
emotional disturbance. 


Whatever the cause, soiling is responsible for pro- 
found social and psychological consequences for the 
child and results in behavior disturbance in 40% of 
affected children [10]. Resolution of soiling makes a 
huge difference in improving the child’s self-esteem, 
family and school relationships. Achieving this is 
best done using a multi-disciplinary team approach 
making sure parents and children are fully informed 
and engaged with the management strategy. 


Levels of evidence and research into the most 
common cause of fecal incontinence in children 
— functional retentive soiling - are generally 
poor although combined laxative and behavio- 
ral toileting programs have been shown to be 
more effective than either alone. 


II. DEFINITIONS 


Differences in definition can lead to confusion when 
comparing the literature. 


In the USA encopresis is defined as “involuntary 
fecal soiling in the presence of functional constipa- 
tion, in a child over the age of 4 years”. Within the 


UK and Australian literature this is usually called 
“soiling” with the term encopresis being reserved for 
those where there appears to be voluntary passage of 
stool into a socially unacceptable place, implying a 
large emotional and behavioral element. This is a far 
less common cause of incontinence. 


A Multinational Consensus Document On Functio- 
nal Gastrointestinal Disorders: Rome II [11] identi- 
fies functional fecal retention and functional non- 
retentive soiling as separate entities with the follo- 
wing descriptions: 


“Functional fecal retention [FFR] is the most com- 
mon cause of constipation and fecal soiling in chil- 
dren. It consists of repetitive attempts to avoid defe- 
cation because of fears associated with defecation. 
Consequently, a fecal mass accumulates in the rec- 
tum.” 


The Rome II criteria for FFR is of a history of > 12 
weeks, passage of less than 2 large diameter bowel 
movements a week, retentive pushing and accompa- 
nying symptoms such as fecal soiling. Unfortunately 
this is likely to be too restrictive and does not identi- 
fy all children with FFR [12]. Additional items are 
suggested: — large stools, history of chronic abdomi- 
nal pain relieved by laxatives and presence of an 
abdominal or rectal fecal mass. 


“Functional non-retentive soiling may be a manifes- 
tation of an emotional disturbance in a school-aged 
child. Soiling episodes may have a relationship to the 
presence of a specific person [e.g., a parent] or time 
of day, and may represent impulsive action triggered 
by unconscious anger.” 


II. CAUSES AND ASSOCIATIONS OF 
CONSTIPATION AND FECAL 
INCONTINENCE 


1. ORGANIC CAUSES OF CONSTIPATION 


The first role of the pediatrician is to identify those 
few children with underlying organic disease such as 
Hirschprung’s disease, anorectal anomaly and those 
with a neuropathic bowel (Figure 17). 1 in 5000 
children is born with Hirschprung’s disease. Reports 
of fecal incontinence after surgery for Hirschprung’s 
disease vary widely. Several studies show a preva- 
lence of 10 — 20% [13,14] but Catto-Smith and col- 
leagues in Melbourne have described soiling in 80% 
of 60 patients followed up by questionnaire and 
interview [15]. 
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Figure 17. Organic causes of constipation 


Neurogenic 


meningomyelocele, spinal dysraphism, spinal tumor, sacral 
agenesis, cerebral palsy, dystrophia myotonica 


Anorectal anomaly 
anal atresia, stenosis, ectopic anus 
Acquired anal conditions 


anal fissure, Group A streptococcal infection, lichen sclero- 
sis et atrophicus, anal sexual abuse 


Congenital bowel disorders 


Hirschprung’s disease, neuronal intestinal dysplasia, chronic 
intestinal pseudo-obstruction 


Miscellaneous medical conditions 
Hypothyroidism 

Hypercalcaemia 

Cow’s milk protein intolerance 
Drugs 

Opiate analgesia 

Loperamide 

Anticonvulsants 


Antimuscarinics 


Ninety percent of those with meningomyelocele will 
experience fecal incontinence of some degree [16]. It 
is important to identify children with less overt spi- 
nal abnormalities, such as spinal dysraphism and 
sacral agenesis as the majority in this group will also 
have a neurogenic bladder. Preservation of the upper 
renal tract from reflux and infection is a priority in 
order to protect future renal function. 


There seems to be no obvious connection between 
symptoms, degrees of difficulty in controlling bowel 
movements and laxatives needed to treat, with the 
cause of constipation except the suggestion that 
some children with early onset constipation and litt- 
le or no soiling may have Intestinal Neuronal Dys- 
plasia [17,18]. 


Another interesting observation in a group of 89 chil- 
dren with generalised hypermobility of the joints is 
the association of an increased incidence of consti- 
pation and soiling in boys. The girls were more like- 
ly to have day and night wetting problems [19]. 


A systematic review of the treatment of anal fissures 
in all ages with a variety of therapies including gly- 
ceryl trinitrate, botulinum toxin, diltiazem, placebo 


and surgery has shown that the medical therapies 
were only marginally better than placebo and for 
chronic fissures surgery gave the most effective 
results [20]. 


2. FUNCTIONAL FECAL RETENTION / FUNCTIO- 
NAL RETENTIVE SOILING 


95% of children who soil have no inherent bowel or 
neurological abnormality but are incontinent as a 
result of functional constipation. There has been 
considerable debate as to the relative influences of 
psychological, behavioral and physical factors in the 
development of constipation but the cause of severe 
constipation is probably multifactorial. 


In young children, stool holding is a common ante- 
cedent of constipation seen in 13 % of 480 children 
followed through the toilet training process by Taub- 
man [5]. Parents may describe manoeuvres and pos- 
tures adopted by the child that almost certainly repre- 
sent avoidance of defecation. Such behavior is rein- 
forced by episodes of painful defecation, as with anal 
fissure. In older children, reluctance to use toilet 
facilities at nursery and school may also precipitate 
stool holding and subsequent constipation . 


There are still problems in identifying children with 
this condition at an early stage as 10-20% parents 
may misinterpret the soiling as normal passage of 
stool and do not appreciate there is underlying fecal 
retention [21,22]. However in these children, the 
fact that they have little sensation of the passage of 
this stool should alert the pediatrician to the likeli- 
hood of constipation as the underlying cause of the 
soiling. 


Assessment of these children requires a detailed his- 
tory and examination to exclude any organic cause. 
No recent changes to the process have been sugges- 
ted and in general, few if any, initial investigations 
are necessary provided no other potential condition 
is discovered on assessment. The key to manage- 
ment following initial clearout remains a combina- 
tion of a toilet training behavioral program with laxa- 
tives to keep the bowel clear. Increasing clear fluids 
and attention to diet to increase fibre content and 
reduce milk intake if necessary, is also important. 


Over the last few years osmotic laxative treatment 
with macrogols (polyethylene glycol variations, with 
and without electrolytes) have been shown to be 
effective and safe both in large doses for initial clear 
out and smaller doses for maintenance [23, 24, 25, 
26, 27]. 
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These medications are well tolerated and thus impro- 
ve compliance. Most children can now be cleared 
out at home and no longer require hospital admission 
although families need to be warned that the process 
can take 5 days or more to complete. If hospital 
admission for clear out is necessary, oral treatment 
for disimpaction using Kleen Prep® by nasogastric 
tube is usually effective and avoids the use of rectal 
enemas or suppositories that can upset younger chil- 
dren. 


Although macrogols are effective for maintenance, 
some children will not be completely controlled and 
require additional stimulant laxatives such as Senna 
or Sodium Picosulfate — the latter being more effec- 
tive and better tolerated than Senna. 


Parents / carers still require encouragement to conti- 
nue with medication for a long time, often well over 
a year, only reducing it slowly. Any recurrence of 
soiling is usually an indication that fecal retention 
has occurred and medication should be increased or 
changed accordingly. This should be written into 
care plans (where they exist) so there is no delay in 
re-establishing bowel control. 


3. FUNCTIONAL NON-RETENTIVE SOILING 


Children over 4 years who do not have underlying 
constipation and have no organic or anatomical 
abnormality are defined as having “non-retentive 
soiling”. They often pass normal stools into clothing 
at normal stool frequencies. Day and night time uri- 
nary incontinence is commonly associated. Attention 
to signs of toilet training readiness is important with 
specialist help in devising programs to encourage 
continence for both urine and stools. 


Soiling may result from loose stools in some chil- 
dren. Care needs to be taken to make sure this is not 
overflow soiling and to identify any underlying 
inflammatory bowel disease. Anti-diarrhoeals may 
help in achieving continence. 


Primary and involuntary soiling may be due to 
delayed toilet training. Children with neuro-develop- 
mental disorders such as autism, attention deficit 
hyperactivity disorder and developmental co-ordi- 
nation disorder are more likely to have problems 
with constipation. They are more likely to have dif- 
ficulties in establishing normal toilet training rou- 
tines because of problems with poor attention, moti- 
vation, fine motor skills and sequencing [28]. Func- 
tional constipation is also common in this group. 


There are now some useful publications to help 
parents and professionals available through ERIC 


(Education and Resources for Improving Childhood 
Continence) and the assistance of a pediatric nurse 
specialist continence advisor is useful in making sure 
home/school programs are appropriately arranged 
and properly coordinated [29]. 


Secondary or voluntary soiling is more likely to have 
an underlying psychological cause especially when it 
is related to specific and identifiable triggers. Chil- 
dren with a history of abuse or neglect often have 
continence problems with soiling in 26% [30]. 
However chronic fecal retention needs to be exclu- 
ded. 


Children who appear to have a major social and 
behavioral element underlying deliberate soiling of 
normal stools in unacceptable places need more 
intensive help from Child & Adolescent Mental 
Health teams where the whole family situation can 
be addressed. 


4. ANORECTAL MALFORMATIONS 


These conditions are often associated with urological 
congenital anomalies. In high anorectal malforma- 
tion this reaches 25-50%. In a series of 47 children 
without concomitant meningomyelocele, a variety of 
urological abnormalities were found with an associa- 
tion of fecal incontinence in over 50% [31]. It is thus 
important that both urinary tract and bowel are inves- 
tigated and treated appropriately in these conditions. 


The surgical treatment of these conditions and 
Hirschsprung’s disease is not within the remit of this 
review. 


IV. SECONDARY EFFECTS 


1. PSYCHOLOGICAL AND BEHAVIORAL EFFECTS 


Whatever the cause of fecal incontinence, loss of 
bowel control is one of the most devastating symp- 
toms a child can suffer. Soiling results in increased 
anxiety and loss of self-esteem. There are significant 
negative effects on relationships with family mem- 
bers and at school where bullying can become a 
serious problem. Children are often blamed for being 
“lazy” as it is not understood that they have little or 
no bowel control. Many children respond by denial 
and will hide soiled pants rather than admit to an 
accident. The whole family, not just the affected 
child, can experience guilt and failure with associa- 
ted shame and secrecy leading to isolation [32]. 
Parents and other carers often give confusing mes- 
sages by being cross and punitive at times but encou- 


1027 


raging and forgiving at others. Continuing problems 
can lead to “learned helplessness” as all attempts to 
control the soiling fail [33-35]. Behavior problems 
defined by parents are found in up to 40% of children 
with soiling but these are not generally as severe as 
in children referred to child mental health services 
[34,36]. Most of these behavior difficulties resolve 
with successful treatment of soiling indicating they 
are likely to be secondary. However some children 
with severe behavioral difficulties associated with 
poor intra family relationships do not have good out- 
comes [37]. Breaking these negative cycles by enga- 
ging the child and family with appropriate explana- 
tions in a non-blaming fashion is vital. It should 
generate the motivation to cooperate with the mana- 
gement of the condition. 


2. EDUCATIONAL ASPECTS 


Although up to 40% of children will not have gained 
full bowel control by entry into nursery at 3 years of 


age, lack of adequate provision for these children can 
cause difficulties. In the UK, Department of Health 
guidance suggests that schools should “recognize the 
need for unrestricted access to non-threatening toilet 
facilities”. However, school toilets are often unsatis- 
factory or viewed as such by children [38]. 


V. ASSESSMENT 


The aim of assessment is to identify the cause of 
fecal soiling and especially identify those children 
where there may be an underlying organic condition. 
Other related problems need exploring and an appro- 
priate management plan developed that takes into 
account the whole child and family. 


1. HISTORY 


A careful history is vital. The following areas should 
be covered: 


Age of onset, any initiating factors. Primary or secondary 


Reason 


Constipating event? 


Present stool habits — interval, size [any huge] and consistency 


Soiling — interval, amount, consistency, when and where. 


Coping strategies. Hiding soiled pants? School involved? 


Attitude of child, parent, school friends etc. 


Co existing conditions. Congenital or acquired disorders 


Atopy 


Medication [e.g. antimuscarinics, anticonvulsants, opiates] 


Learning or attentional difficulties, language impairment. 


Behavioral problems 
Previous surgery — especially related to GI tract 


Previous GI symptoms 


Birth history — delay in passage of meconium, early constipation 


Family history of bowel related difficulties 


Social history, any past history of any type of abuse 
Toilet training history — delay, holding, toilet refusal. 
Age when could identify need to pass stool without prompting 


Nocturnal enuresis, day wetting, frequency, urgency 


Diet [fibre content and balance] 
Fluid intake and type. 


Neuropathy? 

Cow’s milk intolerance? 
Constipating effect 
Delayed toileting 

1° or 2° to soiling? 
Possibly related 
Constipation associated 
Hirschsprung’s disease 
Genetic or dietary 
Abuse associated 
Constipation 

1° or 2° soiling 
Frequently associated 
Very low fibre, restricted 


Poor total intake or milk in 
excess 
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2. PHYSICAL EXAMINATION 


Special attention should be paid to: 


° growth and general overview to exclude failure to 
thrive and neglect, 


e abdomen - distension, palpable fecal mass 


° anus and genitalia — careful inspection for abnor- 
mality 


° perianal sensation, inspection of lower back, spine 
and buttocks, lower limb reflexes to exclude any 
suggestion of neuropathy 


° rectal examination is not usually necessary and 
may cause distress to younger children. 


Where there is doubt and perhaps when parents need 
convincing evidence, a plain abdominal X-ray can 
show significant fecal loading and gross rectal enlar- 
gement. A recto-pelvic ratio greater than 0.61 has 
been suggested as demonstrating enlargement. [39]. 
Scoring systems have been devised in an attempt to 
quantify fecal loading [40,41]. Measurement of 
bowel transit time using radiological markers may 
contribute to the clinical picture [42]. A simple 
method to determine fecal impaction is the use of 
ultrasound: a fecal mass behind the bladder can easi- 
ly be detected. 


3. ANAL MANOMETRY 


Anal manometry is an invasive investigation and is 
not regarded as routine. It may contribute useful 
information in children suspected of having a neuro- 
logical abnormality or where response to conventio- 
nal treatment is poor. 


Children with chronic constipation have significant- 
ly increased rectal volume and rectal myohypertro- 
phy [43,44]. 50% of 34 constipated children studied 
by Loening-Baucke had an abnormal increase in 
external sphincter activity during attempts to pass a 
balloon [43]. There is no evidence for any underlying 
abnormality in rectal sensation or rectal wall com- 
pliance in children with fecal impaction [39]. Anal 
manometry abnormalities have been shown to persist 
even after effective treatment of constipation and 
encopresis (or soiling) [43]. 


VI. MANAGEMENT 


Most advocate a multidisciplinary approach in which 
psychosocial and biological issues are both addres- 
sed [47,34]. Nolan and colleagues, in a large rando- 
mized trial found a multimodal approach [disimpac- 


tion, maintenance laxatives and behavior modifica- 
tion] to be superior to behavior therapy alone [48]. 


There are various components to a successful treat- 
ment plan: 


1. EXPLANATION / “SDEMYSTIFICATION”’ 


It is crucial that parents, carers and the child unders- 
tand the reason why soiling is occurring. The child is 
likely to have little or no sensation of soiling epi- 
sodes. Acknowledging this is a relief for children 
who previously have not been believed although it 
may cause guilt for those parents. 


2. TOILETING PROGRAM 


Establishing a normal and regular pattern of bowel 
evacuation is central to eventual success for children 
with soiling from any cause. Star charts and reward 
systems can be used to reinforce this behavior. Exter- 
nalization of the bowel problem by using ideas such 
as goal scoring charts or beating that “sneaky poo” 
can be helpful. Behavioral programs like these on 
their own have been shown to be of benefit but are 
even more successful when used in conjunction with 
appropriate laxative medication [48,49]. Continuing 
follow up and support to maintain motivation is 
important. 


3. DIET AND FLUID INTAKE 


A well balanced diet with a reasonable fibre intake is 
likely to be helpful. Experimental studies have 
shown that increasing fibre results in shorter bowel 
transit times and stool with greater volume and water 
content [50]. Mean daily fibre intake in constipated 
children was statistically lower than that of controls 
in a series from Greece but low fibre intake is not 
thought to be the only causative factor [51]. Excessi- 
ve consumption of milk or poor fluid intake probably 
contributes. 


4. LAXATIVES 


There is general consensus that the child with consti- 
pation and overflow soiling requires laxative treat- 
ment with the aim of evacuating retained stool and 
maintaining regular bowel actions thereafter [31, 52, 
53]. 


The evidence base to support the choice of laxatives 
is however small. Within the UK and Australia the 
common practice is to combine osmotic laxatives 
such as lactulose with stimulants such as senna, 
sodium picosulphate or sodium dioctyl. There are 
however very few relevant clinical trials and none 
which contribute significantly to the debate. Lubri- 
cants such as mineral oil provide the mainstay of 
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treatment in USA often in combination with laxa- 
tives such as senna. Lipoid pneumonia has been des- 
cribed with mineral oil treatment and this should be 
used with caution in a child at risk of aspiration [54]. 


Fecal impaction can often be cleared with oral laxa- 
tives and lubricants in adequate doses, but in more 
resistant cases, enemas may be required. Many chil- 
dren find these distressing and effective evacuation 
of stool is often possible without resorting to rectal- 
ly administered treatment [55]. 


Isotonic intestinal lavage with polyethylene glycol is 
effective and clears retained feces in severe refracto- 
ry constipation [56,57]. 


Once retained stool is cleared soiling will dramati- 
cally reduce. Various approaches have been used to 
maintain regular bowel actions — the mainstay being 
laxative treatment with behavioral approaches, desi- 
gned to establish a regular toiletting routine, enhan- 
ce compliance and maintain motivation. 


5. BIOFEEDBACK 


Biofeedback training appears to have short term 
benefits but more recent controlled studies have not 
demonstrated that these are greater than the success 
following standard combined behavioral and laxati- 
ve therapy with supportive follow up [58,59,60,61]. 
There is some evidence it may be helpful in children 
who have non-retentive soiling [62]. 


6. COMPLEMENTARY THERAPIES 


Abdominal massage with or without aromatology, 
reflexology, homeopathy and acupuncture can all be 
helpful, sometimes in conjunction with standard 
management, where they assist in establishing a 
regular toileting routine. Evidence base for these the- 
rapies is poorly established. 


7. GENERAL SUPPORT 


Fecal incontinence has socially isolating effects for 
the whole family. The network of support is general- 
ly less than for other chronic conditions but appro- 
priate literature and advice can be very helpful. 
Within the UK, the Enuresis Resource and Informa- 
tion Centre, has done much to raise the profile of this 
disabling childhood problem [63]. 


8. SPECIALIST PSYCHOLOGY AND PSYCHIATRY 
SERVICES 
Children whose soiling is associated with complex 


family functioning difficulties may need the experti- 
se of a child and family mental health team. 


VII. ASSOCIATED DISABILITIES 


In those with structural or neurogenic abnormalities, 
the aim is to achieve social continence. The treat- 
ment approach, once corrective surgery is complete, 
is remarkably similar — namely to remove fecal 
impaction and maintain regular bowel actions. Laxa- 
tives and regular toileting plans [with physical aids 
for those with additional disabilities] may be suffi- 
cient but in those with inadequate bowel emptying 
additional techniques such as use of enemas or rectal 
washouts may be required to prevent overflow soi- 
ling. Malone in 1990 introduced the surgical tech- 
nique of the antegrade colonic enema [ACE] where- 
by the large bowel is irrigated via a caecostomy tube 
or appendix stoma [64,65]. By keeping the large 
bowel empty in this way overflow soiling can be lar- 
gely abolished. This technique has also been used in 
severe intractable functional constipation with mega- 
colon [66]. 


1. MEDICAL MANAGEMENT OF BOWEL DYS- 
FUNCTION IN NEUROLOGICAL DISORDERS 


A recent prospective evaluation has shown no asso- 
ciation between spina bifida occulta and bowel or 
lower urinary tract dysfunction [67]. This is useful 
information for advising parents / carers of children 
where this has been a chance finding on abdominal 
X-Ray and should help prevent further unnecessary 
investigations. 


Conditions including spina bifida, sacral agenesis, 
cerebral palsy and spinal injury are commonly asso- 
ciated with bowel dysfunction. 


There are multiple and complex factors governing 
bowel emptying in these conditions which include 
loss of anal sensation, loss of inhibitory regulation of 
the anorectum and left colon with lack of ability to 
voluntarily contract the external sphincter [68]. In 
Upper Motor Neuron lesions the bowel usually emp- 
ties [by reflex activity] in response to suppositories or 
digital stimulation, while in a Lower Motor Neuron 
lesion the bowel becomes flaccid and requires artifi- 
cial regular evacuation. Concomitant urological pro- 
blems are likely and any suggestion of a neurogenic 
bladder requires urgent investigation and appropriate 
management to prevent long term renal damage. 


Toilet training should start at the usual time using sti- 
mulant laxatives, mini enemas or suppositories to 
maintain regular evacuation and prevent constipa- 
tion. Starting this early is important to establish the 
routine and avoid the child’s resentment and difficul- 
ties adapting at a later age. Fecal softeners such as 
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lactulose or high dietary fibre are best avoided as soft 
stools are more difficult to evacuate. 


Information for parents and professionals is avai- 
lable from Education, Resources and Information for 
Childhood Continence (ERIC) in the form of book- 
lets and advice [29]. 


If constipation does occur it may be signaled by 
‘over-flow’ diarrhea. Clear out using Polyethylene 
Glycol based osmotic laxative granules suitably 
mixed with flavored drink is usually satisfactory. If 
the diarrhea is secondary to an overactive bowel then 
attention to dietary factors with the addition of anti- 
diarrheals may be effective. 


Anal tampons are useful when swimming but should 
only be used with a bowel evacuation program. 


When fecal incontinence is associated with urgency 
and/or frequency or urge incontinence, intravesical 
electrical stimulation to decrease involuntary detru- 
sor contractions and increase bladder capacity / sen- 
sation has also shown to decrease the number of epi- 
sodes of fecal incontinence although not the number 
of bowel movements [45]. 


As soon as the child is able to understand and coope- 
rate they should be taught the anatomy and basic 
functions of bladder and bowel. Showing pictures 
and using a small mirror can help them to identify 
their urethra and anus. They need to be able to iden- 
tify these structures accurately with their eyes closed 
and then can practice inserting mini-enemas or sup- 
positories while lying back on pillows with their legs 
apart. After 10 minutes they can transfer to the toilet 
to allow evacuation to take place. 


Problems are related to associated lack of co-ordina- 
tion, poor spacial awareness and fine motor difficul- 
ties and in spinal lesions with impaired sensation in 
the lower half of the body. Care needs to be taken 
regarding the position of the child on the toilet, 
making sure the child’s feet are supported and he or 
she is comfortable. The child should not be left too 
long in this position. 


Some children have memory and attentional pro- 
blems and prompts with a bleeper device may be 
useful to ensure regular toileting. They may respond 
well to continual encouragement with rewards for 
sticking to a regular daily routine that is carefully 
broken down into step by step manageable stages. 


If this conventional management fails or becomes 
unworkable for any reason, then a caecostomy with 
regular daily or alternate day ante colonic enemas are 
known to work well although there is the inevitable 
possibility of leakage or stenosis at the stoma site for 


some [46]. Children do need to be able to sit for up 
to an hour on the toilet to allow their bowel to empty 
completely using this method and this factor needs to 
be considered in the pre-op assessment. Sometimes 
additional aids may be needed if the child has an 
associated handicap such as a severe scoliosis. 


Supervision from a multidisciplinary team in both 
home and school environments is imperative to esta- 
blish care plans and ensure a smooth transition if the 
child should move house or school. Pediatrician, 
Occupational Therapist, Physiotherapist and Specia- 
list Pediatric Continence Advisors all have a role to 
play. 

To ensure support is provided at school a special sta- 
tement may be required and this should reflect in 
detail the support the child requires for his/ her conti- 
nence needs in school. Individual care plans need to 
be revised at important change over periods and in 
particular when transition to adult services is planned. 


If children do require intimate help with their conti- 
nence needs in school, training of staff and consent 
issues become important and must be resolved to the 
satisfaction of care staff, child and family. 


2. FAILURE OF MEDICAL MANAGEMENT PRO- 
GRAM 


When the mega rectum becomes so large that it is 
impossible to keep clear with oral laxatives or even 
with regular enemas or suppositories then considera- 
tion of a caecostomy to allow antegrade continence 
enemas [ACE] is now a well recognized alternative. 
Results from this procedure are generally good with 
85% attaining continence and can sometimes allow 
the mega rectum to resolve [59]. However, this 
approach does not suit all children with the most 
common complication being stoma stenosis. The 
child also needs to be able to co-operate with the 
enema routine (see under practical management 
points). 


A further approach has been to surgically reduce the 
affected bowel. This has also shown good results [69] 
but has only been undertaken in older children who 
are not responding to a conservative treatment. 


Another new avenue of approach may be to tackle the 
hypertrophy of the internal anal sphincter either by 
internal anal myectomy or with injections of intras- 
phincteric botulinum toxin injections. Early evidence 
from a randomized control trial suggests both may be 
effective in allowing better and more complete emp- 
tying of the rectum with the advantage that the toxin 
injections should be without the long term potential 
side effects resulting from surgery [70]. 
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VIII. OUTCOME OF CHILDHOOD 
FECAL INCONTINENCE 


Several studies have demonstrated the chronicity of 
this condition. The prognosis seems better in those 
diagnosed before the age of 4 years with recovery in 
63% of children followed up by Loening Baucke 
[71]. In older children approximately 50% will have 
discontinued laxatives at 12 month follow-up, with a 
further 20% coming off laxatives in the next 2 years 
[72,73,74]. In Clayden’s series of over 300 children 
with severe constipation, laxative treatment was 
required by 56 % for over 12 months [31]. At a mean 
of 6.8 years after treatment nearly 70% of 43 consti- 
pated children reviewed by Sutphen were entirely 
asymptomatic. Mild constipation persisted in 13. 
Fecal incontinence persisted in 3 of the 17 children 
who first reported it [75]. 


IX. CONCLUSION 


Most children have gained bowel control by 4 years 
of age. 


The prevalence of fecal incontinence is around 1.5% 
at 10 — 11 years of age. 


A comprehensive and holistic assessment is necessa- 
ry with consideration of family, psychological and 
educational issues. 


The few children with organic causes of fecal incon- 
tinence must be identified, investigated and managed 
appropriately. Children with a neurogenic bowel or 
congenital bowel anomalies should be managed 
within specialist pediatric units. 


Functional results of reconstruction of congenital 
anorectal anomalies (e.g. imperforate anus and 
Hirschsprung’s disease) may be poor. These children 
require long term follow-up. 


The vast majority of soiling children have functional 
retentive soiling secondary to constipation with no 
underlying organic abnormality. Stool holding is a 
common antecedent of constipation. 


Psychological and behavioral problems are common 
and are usually secondary to the soiling. These 
improve when the child becomes continent. 


Functional non-retentive soiling is less common and 
may be due to delay in establishing bowel control or 
to significant psychological and behavioral problems 
associated with other family and relationship diffi- 
culties. 


Biofeedback training has been found useful for some 
children with functional non-retentive soiling. 


A multidisciplinary team approach engaging both 
parents/carers and school staff is important in the 
management of any child with fecal incontinence of 
any cause but essential for children with a neuroge- 
nic bowel. 


Parents and children need a clear understanding of 
the reasons why soiling is occurring in order to pre- 
vent intolerance and encourage compliance with the 
program. Behavioral issues need to be addressed in 
conjunction with a combined laxative and toileting 
program. 


A number of reports indicate that treatment with 
macrogols (based on polyethylene glycol) is proving 
useful for both “clear out” and maintenance in chil- 
dren with functional fecal retention. 


Laxative therapy may be needed for many months to 
maintain regular bowel actions. 


Outcome is generally better when the condition is 
diagnosed early. 


Ante-colonic-enemas [ACE] are showing good long 
term results in both neurogenic bowel and refractory 
chronic constipation. 


(See algorithm for management of fecal incontinen- 
ce in children (Figure 18). 


X. RECOMMENDATIONS 


There is often a considerable delay before chil- 
dren with fecal incontinence present to knowled- 
geable health professionals indicating a need for 
general health promotion and professional trai- 
ning in this area. 


Definitions and classification of fecal incontinence 
are not yet universally agreed and would benefit 
from clarification. Classification needs to take 
into account the development of further subdivi- 
sions by causal mechanisms within this group, 
which will assist research. 


The research base in this common and important 
condition is still generally poor with no recent 
trials of laxative therapy suitable for a systematic 
review. 


Levels of evidence and research into the most 
common cause of fecal incontinence in children — 
functional retentive soiling - are generally poor 
although combined laxative and behavioral toile- 
ting programs have been shown to be more effec- 
tive than either alone. 
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FLOW CHART FOR MANAGEMENT OF FAECAL INCONTINENCE IN CHILDREN 


Comprehensive 
Evaluation 


including Psychological 
and Educational aspects 


Organic 


Congenital 
Eg Neuropathic bowel 
Anorectal anomalies 
Bowel disorders 
Acquired 
Eg Anal conditions 
Drug interactions 
Cow’s Milk Protein Intolerance 
Metabolic 
Eg Hypothyroidism 
Hypercalcaemia 


Non 


Retentive 


Soiling Retentive 


Soiling 


Primary or 
Delayed Bowel 


“Demystification” + 
If constipated Evacuate retained 
faeces 


Secondary 
Control Psychosocial 


Manage individual 
condition 


Combined Behavioural 
Toileting Program + 
Laxatives. 
Fluids and diet 


Behavioural 
toileting program Refer Child and 
Family Therapy 


Consider 
Investigations 


Endoanal ultrasound No progress 
Anal manometry 
Bowel transit time No progress 
Serum Calcium 
Thyroid Function 
Cow's milk antibodies 
Rectal biopsy 
Bowel contrast studies 


Relapse 


Maintenance 
period of several 
months 


Gradual 
withdrawal of 
laxatives 


Figure 18. Treatment algorithm of fecal incontinence in children 
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H. PSYCHOLOGICAL ASPECTS 
OF URINARY INCONTINENCE 
AND ENURESIS IN CHILDREN 


I. INTRODUCTION 


Children with urinary incontinence and enuresis 
carry a higher risk for (sub-) clinical emotional and 
behavioral symptoms. In epidemiological, as well as 
clinical studies, the rate of comorbid behavioral 
disorders lies between 20-30% (max. 40%), i.e. 2-4 
times higher than in non-wetting children. Seconda- 
ry nocturnal enuresis and voiding postponement 
have a higher comorbidity, while urge incontinence 
and primary nocturnal enuresis, especially the mono- 
symptomatic forms, have a low risk for comorbid 
behavioral disorders. The association between noc- 
turnal enuresis and urinary incontinence and beha- 
vioral disorders are complex. While subclinical 
symptoms will often improve upon attaining dry- 
ness, obvious psychological disorders require addi- 
tional counselling and treatment. This substantial 
group of nearly a third of all wetting children 
requires professional attention. 


Children with wetting problems [nocturnal enuresis 
or urinary incontinence] represent a risk group for 
additional comorbid psychological symptoms and 
disorders. Even though an increasing body of litera- 
ture is available on this topic, many myths and 
unsubstantiated beliefs still flourish. These range 
from a “psychologisation” of childhood wetting on 
the one extreme, to a denial of all psychological fac- 
tors and insistence on an exclusive role of somatic 
factors, on the other. The aim of this chapter is to 
provide a review of current empirical data on psy- 
chological aspects of enuresis and urinary inconti- 
nence in children. 


II. CLINICAL BEHAVIORAL 
DISORDERS 


Clinically relevant behavioral problems and distur- 
bances can be defined by two methods: by a catego- 
rical and a dimensional approach. 


The categorical method is similar to the process of 
diagnosis-finding in other fields of medicine: a dia- 


gnosis is either present or not, i.e. is exclusive. After 
the diagnostic process, which includes a thorough 
history, observation, exploration, mental state exami- 
nation, questionnaires, testing, physical examination 
and other procedures, a diagnosis is found according 
to standardized classification schemes. Currently, 
two major classification manuals are in use: the ICD- 
10 by the WHO, which is in wide use in Europe and 
the DSM-IV by the American Psychiatric Associa- 
tion, which is the standard in North America [1,2]. 
Both are quite similar for many disorders, but do 
show considerable differences for some child psy- 
chiatric disorders like ADHD [attention deficit 
hyperactivity disorder- DSM-IV] which is a much 
wider concept than the more stringently defined 
Hyperkinetic Disorders of ICD-10. Therefore, in dia- 
gnosing a childhood disorder, one should always add 
which classification is being used. In population- 
based epidemiological studies, the rate of clinically 
relevant behavioral disorders in children and adoles- 
cents lies between 12.0% [ICD criteria] and 14.3% 
[DSM criteria] [3]. This overall rate is almost the 
same in most cultures. One should always consider 
that diagnoses are professional assessments of a chil- 
d’s behavior, which requires special training. For 
research purposes, a standardized interview or, alter- 
natively, symptom lists and diagnostic consensus 
conferences are required to ensure adequate reliabili- 
ty. 

In this context, “psychiatric” or “behavioral” disor- 
ders or disturbances are used interchangeably. Speci- 
fically, two broad types of disorders can be differen- 
tiated: 


- externalizing [or behavioral in a narrower mea- 
ning] disorders with manifest, outwardly directed 
behavior such as in conduct disorders and ADHD 


- internalizing [or emotional] disorders, which 
denote a disturbance of intrapsychic processes, 
such as in depressive and anxiety disorders. 


The other type of approach is a dimensional assess- 
ment of symptom scores generated by question- 
naires. These symptom scores are calculated for spe- 
cific or general scales. The scores represent a spec- 
trum and can range from low to high values. Based 
on population norms, cut-offs are defined, which 
delineate a clinical [and sub-clinical] range. For 
many scales, a cut-off at the 90th percentile is consi- 
dered best to define clinical range. This would mean 
that in the population 10% of all children would be 
considered to show this behavioral problem. If a 
higher proportion of incontinent children show pro- 
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blems in the clinical range, this would be indicative 
of a higher behavioral comorbidity. 


Symptom scores never represent diagnoses — these 
are professional assessments — but reflect the view of 
the informant. Most questionnaires are parent ques- 
tionnaires, who, from their point of view, can tend 
towards both under-reporting, as well as over-repor- 
ting. It is well-known that for some problems the 
concordance between different informants such as 
children, parents and teachers can be quite poor. As 
questionnaires are an economical way of procuring 
information and are widely used, it is important to 
know their limitations. 


The best-known parental questionnaire is the CBCL 
[Child Behavior Checklist] [4]. It consists of compe- 
tence items, as well as of 118 problem items. From 
the latter, 8 specific syndrome scales, as well as three 
composite scales: internalizing, externalizing and 
total problem behavior scores can be calculated. The 
clinical range is defined by the 90th percentile. The 
Child Behavior Checklist is used in both clinical, as 
well as in epidemiological studies. 


HI. CLINICAL BEHAVIORAL 
DISTURBANCES IN CHILDREN 
WITH ENURESIS / URINARY 
INCONTINENCE: EPIDEMIOLOGY 


Not all epidemiological studies on enuresis actually 
assess behavioral problems in a standardized form. 
The famous studies of Fergusson et al. unfortunately 
do not address the question of comorbidity [5]. 
Others report raw or mean T-values, which might not 
be easily understood if one is not familiar with the 
questionnaire. Therefore, only those studies that 
clearly define the group of clinically deviant children 
shall be reported. If a control group is reported, the 
relative risk for a behavioral problem [odds ratio] 
can be calculated, otherwise the normative data is 
used. The most important epidemiological studies 
are summarized in table 1. 


In the famous Isle-of Wight study the 31-item Rutter 
Child Scale, a standard instrument at the time of the 
study, was filled out by parents [6]. At the defined 
cut-off, 14-44% of enuretics were seen by their 
parents to show problematic behavior — 3-4 times 
more often than the controls. Using the same instru- 
ment, the longitudinal Study from Christchurch 
came to similar rates for the primary nocturnal enu- 


retics, while the secondary nocturnal enuretics sho- 
wed a much higher rate of up to 52% [7]. As the 
controls also showed higher rates, the relative risk 
was 1.3 to 2.4 times higher. The same study was the 
only one to assess rates of DSM-III diagnoses at a 
later age — with marked differences between the pri- 
mary and the secondary nocturnal enuretics [8]. 


In the cross-sectional Chinese study by Liu et al a 
third of all incontinent children were in the clinical 
range — 3.6-4.5 times more often than the controls 
[9]. The US-study by Byrd et al used the 32-item- 
BPI [Behavior Problem Index], which is modeled 
after CBCL [10]. The rates are lower than in the 
other studies, but included infrequent wetters with as 
few as one wetting episode per year. 


In summary, the epidemiological studies show clear- 
ly that, depending on definitions and instruments 
used, 20-30% of all incontinent children show clini- 
cally relevant behavioral problems — 2 to 4 times 
higher than continent children. This is a substantial 
number of children, considering that the comorbidi- 
ty of chronically ill children, some with severely 
incapacitating illnesses, have a 2-3 fold higher 
comorbidity of behavioral disorders [11,12]. 


IV. CLINICAL BEHAVIORAL 
DISTURBANCES IN CHILDREN 
WITH ENURESIS/URINARY 
INCONTINENCE: 
CLINICAL STUDIES 


The epidemiological studies are important, because 
they report general prevalences in the population 
without selection biases. On the other hand, they 
usually rely on questionnaires as their only source of 
information. Thus, the type, frequency and associa- 
ted symptoms of wetting are often not assessed. Cli- 
nical studies with smaller groups of examined chil- 
dren, can address these questions in greater detail — 
but can reflect possible recruitment biases. Important 
studies are summarized in table 2. As many did not 
have controls, but were designed as intergroup com- 
parisons, normative values are provided. 


In an early study of Berg et al, nearly 30% of chil- 
dren presenting to a pediatric department clinic were 
deemed “clinically disturbed” by non-standardized 
interviews and by the Rutter questionnaire (using a 
different cut-off) [6,7,13]. In another study in a 
pediatric setting, similar rates of 26% were found 20 


1035 


Table 1. Epidemiological studies: Percentage of children with clinically relevant behavioural problems in comparison to 


controls and their increased risk (odd-ratios) 


Study Measure Enuretics Controls Higher risk 
(odds ratio) 
Rutter 1973, U.K., Isle of Wight, Rutter Child Scale [parent]; 
n=4481, cross-sect., 5-14 years cut-off>13 
Age 5 years Boys: 30.8% 8.1% 3.8 
Girls: 14.3% 44% 3:2 
Age 7 years Boys: 25.6% 7.9% 3.2 
Girls: 28.6% 78% 3.1 
Age 9/10 years Boys: 27.4% 6.5% 4.2 
Girls: 16.3% 5.3% 3.1 
Age 14 years Boys: 27.6% 10.2% 2.7 
Girls: 43.8% 6.8% 6.8 
McGee et al., 1984, New Zealand, Rutter child scale 
longitudinal, n=1037 [parent]; cut-off>13 
Age 7 years Primary: 30.8% 21.6% 1.4 
Secondary: 51.9% 24 
Age 9 years Primary: 23.1% 17.5% 1.3 
Secondary: 37.0% 2.1 
Feehan et al. 1990, New Zealand, DSM-III, age 11years Total: 23.4% 9.5% 2.5 
longitudinal, n=1037 Primary: 0% 
Secondary: 42.3% 4.5 
DSM-III, age 13 years Total: 17.5% 9.1% 1.9 
Primary: 10.5% 12 
Secondary: 23.8% 2.6 
DSM-III, age 15 years Total: 13.3% 9.8% 1.4 
Primary: 10.5% 1.1 
Secondary: 20.0% 2.0 
Liu et al., 2000, China, cross-sect., CBCL Intern. >90th p. 31.0% 10.4% 45 
n=3344, 6-18 years CBCL Extern.> 90th p. 29.0% 9.3% 3.6 
CBCL Total > 90th p. 30.3% 9.1% 4.3 
Byrd et al. 1996, USA, cross-sect., BPI > 90th p. 16.5% 10.2% 1.6 
n=10960, 5-17 years [includes 
infrequent bedwetting > 1x/per year] 
Feehan et al. 1990, New Zealand, DSM-III, age 11years Total: 23.4% 9.5% 2) 
longitudinal, n=1037 Primary: 0% 
Secondary: 42.3% 45 
DSM-III, age 13 years Total: 17.5% 9.1% 1.9 
Primary: 10.5% 1.2 
Secondary: 23.8% 2.6 
DSM-III, age 15 years Total: 13.3% 9.8% 1.4 
Primary: 10.5% 1.1 
Secondary: 20.0% 2.0 
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Table 2. Clinical studies: Percentage of children with clinically relevant behavioral problems in comparison to controls and 


their increased risk (odd-ratios) 


Study Measure Enuretics Normative Higher risk 
values (odds ratio) 
Berg et al., 1981, U.K., n=41, Rutter A questionnaire 29.3% 
6-13 years, pediatric clinic, Cut off > 18 
nocturnal enuresis 
Interview: “clinically 26.8% 
disturbed“ 
Bayens et al., 2001, CBCL Total >90th p. 26% 10.0% 2.6 
Belgium, n=100, 6-12 years, CBCL Intern. >90th p. 25% 10.0% 25 
pediatric clinic, nocturnal and mixed CBCL Extern. >90th p. 14% 10.0% 14 
D/N wetting 
Von Gontard et al., 1999, Germany, CBCL Total>90th p. 28.2% 10% 2.8 
n=167, 5-11 years, child psychiatric CBCL Intern. >90th p. 20,9% 10% 2.1 
clinic CBCL Extern. >90th p. 22,1% 10% 22 
ICD-10 40.1% 12% 3.3 
CBCL Total >90th p. Primary 
ICD-10 nocturnal 
enuresis 10.0% 2.0 
20.0% 12.0% 1.6 
19.5% 
CBCL Total>90th p. Primary 
ICD-10 mono 
symptomatic 
nocturnal 10.0% 14 
enuresis 12.0% 0.8 
14.3% 
10.0% 
CBCL Total >90th p Primary 10.0% 2.9 
ICD-10 non-. 
monosymptomatic 
nocturnal 10.0% 2.9 
enuresis 12.0% 2.9 
29.0% 
34.4% 
CBCL Total>90th p. Secondary 
ICD-10 nocturnal 10.0% 3.9 
enuresis 12.0% 63 
39.3% 
75.0% 
Von Gontard et al., 1998; Urge 
Lettgen et al., 2002, Germany, CBCL Total>90th p. incontinence 10.0% 14 
n=94, 5-11 years, two centres: ICD-10 13.5% 12.0% 24 
pediatric and child psychiatric 28.6% 
clinics 
CBCL total>90th p. Voiding 
ICD-10 postponement 
37.3% 10.0% 3.7 
53.8% 12.0% 45 
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years later [14]. These rates are almost identical as 
the results from von Gontard [15]. 


In addition, the behavioral comorbidity using the 
CBCL and ICD-10 diagnoses were analyzed for spe- 
cific subtypes of incontinence [15]. Primary noctur- 
nal enuretics showed behavioral problems less fre- 
quently than secondary nocturnal enuretics. The 
group with the lowest comorbidity — no higher than 
in the normative population — were monosymptoma- 
tic nocturnal enuretics without any daytime symp- 
toms such as urge, postponement or dysfunctional 
voiding. 


In a two-centre study in a pediatric and child psy- 
chiatric clinic, of the children with daytime inconti- 
nence, those with urge incontinence were less 
‘deviant’ than those with voiding postponement 
[16,17]. The data on children with dysfunctional voi- 
ding is even more sparse. In the study by von Gon- 
tard, 10 of 167 children showed dysfunctional voi- 
ding [15]. The absolute rate of behavioral disorders 
was higher than in other forms of urinary inconti- 
nence, thus only 40% had an ICD-10 diagnosis and 
40% a CBCL total score in the clinical range. 


In summary, clinical studies came to remarkably 
similar results as those in the general population with 
20-40% being affected for most types of incontinen- 
ce— independent of the type of institution. They do, 
however point to the fact, that the comorbidity dif- 
fers greatly between different forms of incontinence: 
the lowest comorbidity is found among primary 
monosymptomatic nocturnal enuretics, the highest 
among the secondary nocturnal enuretics. Among the 
children with daytime incontinence, those with urge 
incontinence have the lowest rate of concomitant 
problems. 


V. WHAT TYPE OF BEHAVIORAL 
DISORDER ? 


These global findings from epidemiological and cli- 
nical studies do not reveal what type of behavioral 
disorder is most common. Contrary to common 
belief, children with incontinence problems are 
prone to show externalizing disturbances more often 
than internalizing disorders. As shown in table 3, 
21% had externalizing disorders according to the 
ICD-10 criteria [15]. Of these 9.6%, had hyperkine- 
tic disorders, characterized by hyperactivity, impul- 
sivity, short concentration span and distractibility. 
11.4% showed conduct disorders, defined by a trans- 
gression of norms and rules, most of which were 


oppositional-defiant disorders. Only 12% showed 
internalizing, emotional disorders such as depres- 
sion, anxiety and phobias. 


Hyperkinetic disorders (ICD-10 criteria; affecting 
1.7% of the population) are more stringently defined 
than ADHD (DSM-IV criteria; affecting at least 5% 
of the population). ADHD seems to be a common 
type of co-morbid disorder. Thus, in a retrospective 
analysis of 153 children with ADHD and 152 
controls, the risk for nocturnal enuresis in a 6-year 
old child with ADHD was 2.6 times higher, for day- 
time incontinence the risk was even 4.5 times higher 
[18]. The causal, possibly neurobiological relation- 
ship between nocturnal enuresis and ADHD is not 
known, but according to formal genetic analyses, the 
two disorders are not inherited together [19]. 


Table 3. ICD-10 diagnoses (multiple diagnoses possible) in 
167 children aged 5-11 years with noctural enuresis and 
functional urinary incontinence [15] 


Type of diagnoses Percentage (n) 
Externalizing disorders 21.0% (35) 
Hyperkinetic Syndrome 9.6% (16) 
Conduct Disorder 11.4% (19) 
Internalizing (Emotional) Disorders 12.0% (20) 
Encopresis 12.0 (20) 
Others 6.0% (10) 
ICD-10 diagnoses 40.1% (67) 


VI. RELATIONSHIPS BETWEEN 
BEHAVIORAL DISORDERS AND 
INCONTINENCE 


Theoretically four different types of associations bet- 
ween behavioral disorders and incontinence have to 
be considered [20]: 


° The behavioral disorder might be a consequence 
of the incontinence problem — and might recede 
upon attaining dryness. 


° The behavioral disorder might precede and thus 
induce a relapse, which has been shown in epide- 
miological studies [8]. Often, a genetic disposition 
for enuresis is present even in these secondary 
forms [21]. 


Incontinence and behavioral disorder might be due 
to a common neurobiological disorder, which has 
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to be considered in the association of ADHD and 
nocturnal enuresis. 


° There might not be a causal relationship at all. As 
behavioral disorders and enuresis/urinary inconti- 
nence are so common they might simply co-exist 
by chance. In these cases one should critically 
review, if the need for a causal explanation might 
not be induced by parents and professionals. 


In summary, there are no simple causal relationships 
between enuresis and behavioral disorder. The diffe- 
rent possibilities have to be considered, even though 
it might not be possible to clarify the associations in 
the individual case. Therefore, it is important to 
assess and diagnose both: the type of incontinence 
and the behavioral disorder. 


VII. SUBCLINICAL BEHAVIORAL 
SIGNS AND SYMPTOMS 


In addition to manifest behavioral and emotional 
disorders, many children show subclinical symp- 
toms, These are often understandable reactions 
towards the wetting problem and do not represent a 
disturbance. This is very important to differentiate, 


Thus, in a study of 40 children aged 5-15 years with 
a structured interview and questionnaires, 35% said 
that they were unhappy and 25% very unhappy about 
the incontinence [22]. In von Gontard’s studies, 
based on a structured interview by Butler, 70.3% 
experienced disadvantages through their incontinen- 
ce, only 4.9% advantages [23,24]. The type of disad- 
vantage and typical explanations by children are 
shown in table 4. Again, these do not represent a dis- 
turbance, but reflect the subjective predicament and 
suffering many incontinent children endure. 


In one of the few population based studies, Moilanen 
et al compared 156 enuretics and 170 controls (from 
a population of 3375 7-year old school entrants in 
Finland) [25]. In a parental interview and question- 
naire (non-standardized), the enuretic children diffe- 
red significantly on most personality traits. The grea- 
test difference with a p<.01 were: the children were 
more fitful (vs. peaceful), more fearful (vs. coura- 
geous), and more impatient [vs. calm], more anxious 
[vs. does not worry) and had more inferiority fee- 
lings (vs. feels equal). Again, these constructs are not 
to be seen as disturbances per se. 


One of the most analyzed construct is that of “self- 
esteem”, which can be used interchangeably with 


Table 4. Subjective view of wetting — structured interview 
of the child [n=165]; ages 5-11 years, nocturnal enuresis 
and urinary incontinence [24] 


Consequences of wetting Percentage 


DISADVANTAGES 10.3% 


SOCIAL: 
I can't sleep at friends‘ house, 
friends can’t stay over night 32.1% 


AFFECT: I feel sad, ashamed, annoyed 16.4% 


ISOLATION: 

I feel like a baby, nobody is 

allowed to know about it, I feel different 

from other children 6.7% 


SENSATION: 
it feels unpleasant, cold, 
wet, itchy, nasty 32.1% 


DIRECT CONSEQUENCES: 
I have to take a shower, sleep in pampers, 
won't get a bicycle 17.6% 


ADVANTAGES: 
I like the wet feeling, get more attention 
from mother 4.9% 


“self-regard” and “self-concept”. It is defined as a 
“relatively stable set of self-attitudes reflecting both 
a description and an evaluation of one’s own beha- 
vior and attitudes” [26]. It is an important attribute 
thought to be associated with mental health. In their 
critical review, Redsell and Collier, point out that the 
evidence does not indicate conclusively that noctur- 
nal enuresis leads to lower self-esteem [27]. In one 
study, the self esteem total score was even higher 
among enuretics [58.5] than the original norms 
[51.8] [28]. 


But evidently, self-esteem can improve upon attai- 
ning dryness. In a population-based study of 6-8 year 
old enuretics, self esteem was higher in controls than 
in patients, higher in girls and in children from 
higher socio-economic background. After 6 months 
of treatment, self-esteem was similar to controls in 
those children who achieved dryness and remained 
low in those with persisting urinary problems [29]. 


In the study of Moffat et al, 66 children randomly 
received alarm treatment, while 55 were assigned to 
a 3-month waiting list [28]. Using the 80-item Piers- 
Harris questionnaire, the total score increased signi- 
ficantly from 58.5 to 61.5 in the treatment group 
[26]. Self-esteem increased in children with total 
success and those with a greater than 25% improve- 
ment, but not in those with treatment failure (less 
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than 25% success). At the same time, parents rated 
an improvement of their child’s behavior, with the 
CBCL total T-values dropping from 60.1 to 55.2 


(n.s.). 


In a second study, 182 children were randomly assi- 
gned to alarm, placebo and dDAVP treatment [30]. 
After 6 months — independent of any improvement - 
self esteem [measured with the Piers-Harris ques- 
tionnaire] increased significantly for the alarm and 
dDAVP groups, but not for the placebo group. 
Regardless of outcome, children feel better with 
treatment. For those with 75% or more dryness, the 
CBCL scores improved significantly for placebo and 
dDAVP, but not for alarm. The authors conclude that 
frequent follow-up and emotional support and 
encouragement appear to be important components 
of an efficacious intervention for children with noc- 
turnal enuresis. 


In summary, subclinical behavioral symptoms are 
common in children with enuresis/urinary inconti- 
nence and can improve with successful treatment. It 
is important to differentiate between these and mani- 
fest disorders, which will not recede, but require 
additional treatment. 


VIII. CONCLUSIONS 


Epidemiological, as well as clinical studies show 
conclusively that up to a third of all incontinent chil- 
dren have clinical relevant behavioral scores or 
manifest behavioral disorders. This rate is at least as 
high as in children with chronic medical illness [11, 
12]. In addition, subclinical behavioral and emotio- 
nal symptoms can coexist. This rather substantial 
group of incontinent children need professional 
attention. 


The first recommendation would be to screen chil- 
dren with enuresis/urinary incontinence with ques- 
tionnaires such as the CBCL. As many subclinical 
symptoms will diminish and self-esteem will increa- 
se — the main aim should always be directed towards 
getting the child dry. This is all that is needed for 
many children. If, however, a manifest behavioral 
disorder is present, this will not disappear upon 
symptomatic treatment and may even impede or jeo- 
pardize the treatment of the wetting problem. In 
these cases, a multidisciplinary approach is manda- 
tory with a detailed diagnostic child psychological 
work-up and treatment recommendation. In many 
cases, counseling will suffice, in others, more inten- 
se treatment is needed. 


It would be desirable that all professionals involved 
with these children and families should have a basic 
knowledge of behavioral disorders in childhood — 
just as all mental health workers should have a basic 
understanding of urodynamics, for example. In lar- 
ger teams, the inclusion of a psychologist or a uro- 
therapist trained in psychotherapy would be optimal. 
Consultation / liaison with child psychiatric services 
would be desirable for more severe cases. In any 
case, a multidisciplinary approach should become 
the standard for this group of patients. 
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Neurologic Urinary and Faecal 
Incontinence 


J.J. WYNDAELE, 
D. CASTRO, H.MADERSBACHER 
E. CHARTIER-KASTLER, Y. IGAWA, A. KOVINDHA, P. RADZISZEWSKI, A.STONE, P. WIESEL 


A. INTRODUCTION 


This chapter deals with all aspects of neurologic uri- 
nary and faecal incontinence. 


It is known that the lower urinary tract (LUT) and the 
lower bowel tract (LBT) are interrelated structures. 
Embryologically bladder and rectum originate from 
the same basic structure, the cloaca [1]. Anatomical- 
ly both viscera lay in close communication and share 
muscular structures of the pelvic floor. 


The innervation of both systems depends on autono- 
mic and somatic nerves (Figure 1). 


In table 1 a simplified overview is given of the 
action linked to different peripheral nerves. 


Innervation lower urinary and bowel tract 


N 


Figure 1. Schematic overview of innervation of LUT and 
LBT 


Central control of both continence and evacuation is 
similar and is discussed in the chapter on physiology 


[2]: 
Very generally LUT and LBT act quite similar: the 


Table 1. Overview of function of the abdominal sympathe- 
tic (sym), the pelvic parasympathetic (PSym) and somatic 
(Som) nerves in the lower urinay tract and lower bowel 
tract. US= urethral sphincter, AS= anal sphincter. Exp= 
only suggested in animal experimentation , no clinical evi- 
dence. 


Sym Psym Som 
Bladder - + 
Bladder neck + - 
Extern US Exp Exp + 
Bowel + 
Intern AS + - 
Extern AS Exp Exp + 
Pelvic floor + 


voluntary control depends on accurate sensation [3]. 
Continence relates to contraction of smooth closing 
structures (bladder neck and internal bowel sphinc- 
ter) and striated urethral and anal sphincters. An inhi- 
bitory effect on detrusor and lower rectum resulting 
from contraction of the pelvic floor and anal or ure- 
thral sphincter has been named a “procontinence” 
reaction. Micturition and defaecation need a proper 
relaxation of these latter structures to permit a phy- 
siological reflex evacuation of urine or faeces. 


Interactions between both functions have been 
demonstrated. The filling grade of the bladder 
influences sensation in the rectum and vice versa [4]. 
A vesico-ano-rectal reflex permits voiding without 
defaecation [5]. 
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B. PATHOPHYSIOLOGY 


When a neurologic lesion occurs the type of dys- 
function that follows in LUT and LBT will depend 
on the site, the extent and the evolution of the lesion. 


Traditionally neurological pathology has been divi- 
ded in suprapontine, suprasacral spinal cord and 
sacral - subsacral (cauda equina and peripheral 
nerve) lesions (Figure 2). 


I. SUPRAPONTINE LESIONS 


Patients with lesions above the pons usually continue 
to have reflex contractions of the detrusor. But the 
cerebral regulation of voiding and defaecation is 
often lost. This is the case in lesions as from stroke, 
head injury, etc, which mostly continue to have a 
normal coordinated sphincter function. However 
these patients may purposely increase sphincteric 
activity during an overactive detrusor contraction 
[6], to prevent urinary incontinence which would 
otherwise occur. This has been termed “pseudo-dys- 
synergia” because it is indistinguishable from true 
dyssynergia on a urodynamic record. Urinary incon- 
tinence in suprapontine lesions is due to the bladder 
overactivity [7]. 


II. SPINAL CORD LESIONS 


Suprasacral spinal cord lesion When a lesion is 
located in the spinal cord below the pons detrusor- 
urethral sphincter dyssynergia is a common finding. 
Incontinence may still be caused by detrusor overac- 
tivity but the outflow obstruction can also cause 
retention. 


Patients with lesions above the cone usually suffer 
from an overactive bowel with increased colonic 
wall and anal tone. The central control of the exter- 
nal anal sphincter is disconnected and the sphincter 
remains tight thereby retaining stool (dyssynergia). 
The connections between the spinal cord and the 
colon remain intact, permitting reflex coordination 
and stool propulsion. This type of lesion provokes 
faecal retention at least in part due to the activity of 
the anal sphincter. Incontinence can be a consequen- 
ce of faecal impaction and constipation. 


Conus lesion If the nuclei of the pelvic nerves are 
destroyed the detrusor becomes areflexic. Retention 
of urine can provoke stress incontinence (formerly 
termed overflow incontinence). 


Innervation lower urinary and bowel tract 


Suprapontine 


Spinal cord 


Conus medullaris 


Figure 2. Frequent sites of neurologic pathology with relation to neurologic urinary and faecal incontinence. 
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II. SUBSACRAL LESIONS (CAUDA 
EQUINA OR PERIPHERAL NERVES) 


The same effect as from lesions of the conus medul- 
laris can result from lesions of the subsacral nerves 
(cauda equina or peripheral nerves). If the nuclei of 
the pudendal nerves are lesioned a paralysis of the 
urethral sphincter and pelvic floor muscles will occur 
with loss of outflow resistance and stress incontinen- 
ce. 


A neurologic lesion affecting the parasympathetic 
cell bodies in the conus medullaris will eliminate the 
pelvic nerve function of the bowel. No spinal-cord 
mediated peristalsis occurs. The myenteric plexus 
coordinates segmental colonic peristalsis. If the 
pudendal nerve is also destroyed , there is an increa- 
sed risk for incontinence. Apart from the non 
contractile external anal sphincter, the puborectal 
muscles also lack tone, which leads to reduction of 
the rectal angle. Constipation and incontinence are 
frequent. 


While most traumatic spinal cord lesions give LUT 
and LBT dysfunctions which can be predicted fairly 
well from the level and completeness of injury [8], 
the LUT and LBT function in many other neurologic 
diseases such as meningomyelocoele are more diffi- 
cult to categorise [9]. Therefore in this chapter a 
number of neurologic diseases will be dealt with in 


detail. 
Suprapontine Spinal 
Reflex Bladder Reflex Bladder 


e 


Lumbosacral Lesion 
e.g. Myelomeningocele 


S 


Subsacral Lesion 
complete 


Lumbosacral Lesion 


e.g. 


Hyperreflexia only 


C. NEUROLOGIC URINARY 
INCONTINENCE 


This part contains all aspects from epidemiology, 
pathophysiology, through diagnosis to treatment. 
The ICS Standardization Committee recently intro- 
duced a new nomenclature of LUT dysfunctions. 
Terms such as reflex incontinence, detrusor hyperre- 
flexia and overflow incontinence are, according to 
this nomenclature no longer valid. However in the 
case of neurologic voiding dysfunction « reflex 
incontinence » reflects the return of a primitive voi- 
ding reflex and, associated with it, incontinence, and 
therefore this term will still be used here in addition 
to the newly introduced term « neurologic detrusor 
overactivity » 


Madersbacher et al have described in the ICI report 
2002 common patterns of neurologic detrusor- 
sphincter dysfunction in a diagram which is reprodu- 
ced in figure 3. These are easy to use and the deve- 
lopment of similar diagrams for neurologic bowel 
dysfunction is to be recommended. 


C1. EPIDEMIOLOGY 


I. METHODOLOGY 


Pubmed search from 1967 till 2004 with search 
words: epidemiology, neurologic bladder, neurologic 


w 


Intrapeivic Lesion of 
Bladder Innervation 


© 


Sphincter 
Hypo-/ Areflexia 


© 


Myelomeningocele 


Sphincter 


Figure 3. Patterns of neurogenic detrusor-sphincter dysfunction Heavy lines symbolize hyperreflexia, thin lines hypo- or 
areflexia and green lines a normal innervation of the relevant structure, for futher explanation see text. 
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incontinence, neurologic patients, prevalence gave 
several hundreds of references. Unfortunately only a 
very limited number gave data on prevalence and 
only in specific diseases for which a separate search 
was done. Data on incontinence are not always pre- 
sent in data on “neurologic voiding dysfunction” or 
“neurologic cystopathy”. No global meta analysis 
has been found. 


In separate searches for specific diseases the preva- 
lence data were also very limited. Moreover most 
studies were case series . A small number of retros- 
pective case control studies have been found for a 
number of diseases and a single study which looks 
into incontinence in the elderly with and without 
dementia [13]. 


Several factors can be the cause for this lack of data: 


e Neurologic problems of the LUT are not always 
specifically studied 


° Some diseases are rare or have not been very 
much studied 


° Series on urologic items deal mostly with urody- 
namic data, urologic complications or outcome of 
treatment and include only patients with a known 
neurologic bladder 


° In some neurologic disease as spinal cord injury 
no data are to be found on those who had not 
developed a neurologic bladder. 


IL RESULTS 


Following are tables 2 with the data found and the 
publications. While making an interpretation of these 
data one must realise that incontinence can be pre- 
sent because of direct neurologic dysfunction of 
bladder, bladder neck or sphincter, either because of 
lack of adequate treatment, infection or other causes. 
This differentiation can not be made from the litera- 
ture data. 


Conclusions 


e Neurologic dysfunction of the LUT occurs 
in many patients with neurologic disease 
but exact figures are seldom available 


° Metanalysis of prevalence data could give a 
better idea of how important neurologic 
bladder is in the patients with neurologic 
diseases and in the prevalence of inconti- 
nence in this population. 


Recommendations 


° Because many diseases or lesions of the 
innervation can cause pathology of the LUT, 
patients with known neurologic disease 
should be evaluated for such dysfunction . 


° Such evaluation should be made not only 
when urinary symptoms occur but also as a 
standard diagnostic approach if prevalence 
of neurologic bladder is known to be high in 
a specific disease . 


° If “idiopathic” LUT dysfunctions occur the 
possibility of an unknown neurologic cause 
should be acknowledged and the diagnostic 
steps taken to make a proper diagnosis. 


° The committee thinks there is enough evi- 
dence to make all three strong recommenda- 
tions. 


C2. SPECIFIC DIAGNOSTICS 


e Diagnostic methods of neurologic LUT dysfunc- 
tion and neurologic urinary incontinence are not 
very different from what is done in non neurologic 
patients. They consist of clinical assessment inclu- 
ding voiding history and voiding diary, urodyna- 
mic studies including cystometry (+ EMG), 
video-urodynamics, uroflowmetry, pressure-flow 
study, diagnostic imaging with voiding cystoure- 
thrography and ultrasonography of the kidneys 
and LUT. These methods will be dealt with in the 
relevant chapters of this book( basic assessment, 
dynamic testing, imaging and other investiga- 
tions) but we will highlight briefly some data spe- 
cially related to neurologic patients. 


° Some tests developed for the diagnosis of neuro- 
logic dysfunction have been evaluated more spe- 
cifically in this chapter: dynamic bulbocavernosus 
reflex [1], bethanechol supersensitivity test [2], 
ice water test [3]. 


e Neurophysiologic studies can be found in the 
chapter “Clinical Neurophysiological testing”, 
and only some clinical relevant data will be given 
here. 


I. METHODOLOGY 


Searching strategy in Medline from 1966 to present 
(2004) with keywords: neurologic bladder and elec- 
trodiagnosis — 311 papers, with keywords: neurolo- 


1064 


Table 2. Prevalence figures from literature of different causes of neurologic LUT dysfunction 


Cerebro-vascular accidents 


poststroke 32 - 79% 
On hospital discharge 25 — 28 % 
after 12 weeks 29% Later 12 — 19 % 


initial incontinence best single indicator of 


future disability 


Brittain et al [1] 
Borrie et al [2] 
Taub et al [3] 


Cerebral tumor 


Normal pressure hydrocephalus 


Cerebral Palsy 


Mental retardation depending 
on grade disorder 


Dementia 
Parkinson’s disease 
Multiple system atrophy 


Multiple sclerosis 


Myelodysplasia 
Spinal stenosis 
Spine surgery 
Disc disease 


Spinal cord injury 


Diabetes mellitus 


Rectal carcinoma resection 


Radical Hysterectomy 


HIV 
Guillain Barré 
Herpes 


Systemic Lupus erythematosus 


Case reports 


Case reports 


36% 


12% - 65% 


30-100% 
37,9 - 70 % 
73% incontinence 


52-97 % 
37-72% % incontinence 


90% -97% 
61-62% 

38%-60% 
28%-87% 


9 
Majority have neurologic lesions 


25-48% 
43-87% insulin dependent 


<70% 
20% or even 0% if nerve sparing 


8 -10% 
57% 


12 % advanced stage 
25%- case studies 

17 / 423 

3 /314 
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Maurice-Williams[4], Lang et al[5] 


Jonas —Brown[6], Black[7], 
Mulrow et al[8] 


Mc Neal et al[9], Decter et al[10] 


Mitchell-Woodthorpe[11], 
Reid et al[12] 


Campbell et al[13], Toba et al[14] 
Murnaghan[15] Campos-Sousa et al[16] 


Chandiramani et al[17] 


Litwiller et al[18], Giannantoni at al[19] 


Smith[20] 

Tammela et al[21], Kawaguchi[22] 
Boulis et al[23], Brooks[24] 
(Bartolin et al[25], O’Flynn et al[26] 


Hampel et al[27] 
Frimodt-Moller[28] 


Hollabaugh et al[29] 
Hojo et al[30] 


Ketcham et al[31], Seski-Diokno[32] 
Lin et al[33] 


Gyrtrup et al[34] Shin et al[35] LOE2 
Sakakibara et al[36] 

Chen et al[37] 

Min et al[38] 


gic bladder and investigation — 133 papers, and with 
keywords: neurologic bladder and diagnosis — 825 
papers. Seventy one relevant papers have been selec- 
ted for this evaluation. 


IL RESULTS 


1. CLINICAL EXAMINATION 


Wyndaele and De Sy [4] found that clinical neurolo- 
gical findings in 47 children with lumbosacral mye- 
lodysplasia did not correlate well with the existing 
dysfunction of the LUT as diagnosed by urodynamic 
studies. The level of intact skin sensation, and the 
presence or absence of bulbocavernosus and anal 
reflexes could not significantly predict the function 
of the detrusor muscle, proximal urethra and striated 
urethral sphincter. Therefore, one should not rely on 
a clinical neurological examination to outline the 
urological management in such patients. The same 
conclusion is given by Marshall and Boston [5] who 
examined the reliability of whether absence of 
sacrally-mediated anal reflexes in 76 children and 
adolescents (aged 3 - 18 years) with spina bifida gua- 
rantees a safe bladder and whether routine urodyna- 
mic studies can be, therefore, safely omitted in this 
group. They found the absence of anal reflexes to be 
a poor predictor of safe bladder pressures and thus no 
justification for depriving such a population of routi- 
ne urodynamic assessment on this basis. (LOE 3) 


In 92 patients with spinal cord lesion, out of spinal 
shock, Wyndaele [6] compared data from a clinical 
neurological examination of the lumbosacral area 
with the data from a full urodynamic investigation, 
including evaluation of sensation in the LUT. A 
significant correlation was found between different 
levels of spinal cord lesion, the function of bladder 
neck and sphincter and the anal/ bulbocavernosus 
reflexes. Higher lesions corresponded more with a 
reflexic LUT and somatic motor activity, lower 
lesions more with areflexia. In patients with lesions 
between thoracic 10 and lumbar 2 as many reflexic 
as areflexic LUT dysfunctions were found. The pre- 
sence or absence of perineal sensation of light touch 
corresponded significantly with the presence or 
absence of sensation in the LUT. Detrusor and stria- 
ted sphincter reflexia/areflexia corresponded signifi- 
cantly with the presence/absence of bulbocavernosus 
and anal reflexes. 


Shenot et al [7] determined if intact perianal pin sen- 
sation (PPS) and bulbocavernosus reflex (BCR) 
shortly after spinal cord injury are predictive of blad- 
der function recovery in 28 patients, Frankel Classi- 


fication A-D, spinal injury level C4-T12, admitted 
within 72 hours of injury. The presence of intact PPS 
and BCR were correlated with the patient’s voiding 
function and urodynamic evaluation results 1 year 
postinjury. Although PPS and BCR proved modera- 
tely sensitive in predicting the return of spontaneous 
voiding, they could not predict detrusor hyperre- 
flexia and sphincter dyssynergia. 


Therefore, urodynamic study remains an essential 
component of initial urologic 


evaluation after SCI. Also, Schurch et al [8] determi- 
ned whether early sensory examination, voluntary 
anal sphincter contraction, or bulbocavernosus reflex 
(BCR) might predict bladder function in patients 
with a spinal fracture at the thoracolumbar level. 
They found that in these patients neurologic voiding 
dysfunction cannot be predicted by the early sensory 
evaluation. Pinprick sensation in the perineal area is 
of negative predictive value: absence of pinprick 
sensation predicts poor bladder recovery. Most 
patients with a spinal fracture at T12-L1 did not 
improve in voiding function. 


In men, who were at risk for obstructive uropathy, 
Nitti et al [9] evaluated whether, after a cerebrovas- 
cular accident, the cause of voiding dysfunction 
could be predicted by the type (obstructive or irrita- 
tive) or time of onset of symptoms. Presenting symp- 
toms did not predict the urodynamic findings of 
bladder outlet obstruction or DOA. The significant 
incidence of onset of symptoms after stroke suggests 
that the cerebrovascular accident induced voiding 
dysfunction in the face of preexisting bladder outlet 
obstruction may exacerbate the symptoms of the lat- 
ter condition or vice versa. 


Conclusion 


° These studies show that a combination of all 
data from a clinical neurological examination 
gives useful information which acceptably 
corresponds with the LUT function in 
patients with spinal cord injury but not in 
meningomyelocoele patients. 


° In elderly male neurologic patients with pos- 
sible BPH related obstruction, symptoms and 
clinical examination are not sufficient to dif- 
ferentiate between outflow obstruction and 
neurologic DOA. 


° To decide on a detailed individual diagnosis 
of LUT function in neurologic patients, histo- 
ry and clinical examination prove insuffi- 
cient. 
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2. URODYNAMIC TESTS 


Classic urodynamic techniques permit the acquisi- 
tion of multiple functional parameters in patients 
with neurologic bladder. These techniques are dis- 
cussed in the chapter on dynamic testing. 


The literature gives enough evidence of the value of 
different techniques in neurologic urinary inconti- 
nence: urodynamic investigations in patients with a 
traumatic SCI permit not only a urodynamic diagno- 
sis but also an objective follow up of treatment such 
as reeducation techniques, after sphincterotomy and 
after urethral overdilatation by indwelling catheters 
[10]. 


e CMG + EMG has been studied by several authors: 


Sundin and Petersen [11] used cystometry-electro- 
myography (EMG) investigation in patients with 
known or suspected neurologic disorders in whom a 
defect in bladder emptying, in spite of an active 
detrusor contraction, was found at cystometry. A 
voluntary control of the external urethral sphincter 
relaxation— independent of the degree of bladder 
filling-was found in most of the healthy volunteers. 
The cystometry-EMG investigation gave reliable 
information as to whether a DSD exists. Perkash [12] 
found rhythmic detrusor contractions on cystomano- 
metry with associated marked increase in EMG acti- 
vity on attempted voiding to be relevant characteris- 
tics of patients with DSD. Rodriquez et al [13] used 
EMG-gas cystometrogram to select SCI patients for 
removal of the Foley catheter. Important factors 
governing success were the amplitude of the detrusor 
contraction, the presence of detrusor-sphincter 
synergy and the presence of a flaccid sphincter. 
Mayo and Kiviat [14] used multichannel urodynamic 
studies in patients with incomplete bladder emptying 
secondary to suprasacral SCL. They found that blad- 
der pressure and sphincter EMG measurement 
during voiding, combined with fluoroscopy, are ideal 
methods to identify the factors responsible for 
incomplete emptying in problem cases. Also Perlow 
and Diokno [15] and Koyanagi et al [16] found 
CMG-EMG very usefull in SCI patients. 


Blaivas et al [17] described on the basis of CMG - 
EMG 3 types of dyssynergia: type 1 had a crescendo 
increase in electromyographic activity that reached a 
maximum at the peak of the detrusor contraction, 
type 2 had clonic sphincter contractions interspersed 
throughout the detrusor contraction and type 3 was 
characterized by a sustained sphincter contraction 
that coincided with the detrusor contraction. There 
was no correlation between the clinical neurologic 
level and the type of dyssynergia. 


Simultaneous recording of intravesical pressure, 
sphincter electromyography and _ uroflowmetry 
(CMG.UFM.EMG study) was compared by Aoki et 
al [18] with cystometry + EMG. They found some 
influence of the catheter in the urethra. Micturition 
pressure and opening pressure were larger with 
CMG+ EMG, incidence of detrusor-sphincter dyssy- 
nergia was greater. The authors also found that the 
Credé maneuver exaggerated the DSD. Urodynamics 
with EMG permitted Kirby [19] to differentiate bet- 
ween patients with pelvic nerve injury, distal autono- 
mic neuropathy, progressive autonomic failure - 
multiple system atrophy, and idiopathic Parkinson’s 
disease. This influenced the selection of patients for 
transurethral surgery. Pavlakis et al [20] studied 
CMG concomitant with perineal floor and rectus 
abdominis EMG and concluded that the addition of 
rectus EMG can improve the recognition of intrave- 
sical pressure elevation owing to voluntary contrac- 
tion of the abdominal musculature. 


° Perkash and Friedland (1987) found simultaneous 
transrectal ultrasonography helpful. 


° They also recommended not to irritate the bladder 
when introducing the urodynamics catheter and to 
examine the entire curve of the CMG and not sim- 
ply the initial rise. 


° Pressure-flow study can demonstrate an obstructi- 
ve pattern (high pressure voiding) also in neurolo- 
gic patients due to urethral relaxation failure [22]. 


° Video urodynamics permit a clear image of blad- 
der neck and urethral sphincter activity during 
filling and voiding [23]. 


° Zerin et al [24] found that the urographic position 
of the bladder neck in relation to the pubic sym- 
physis was correlated with lower motor neuron 
(LMN) denervation of the urethral sphincter as 
detected with electromyography in infants and 
children with myelodysplasia. They concluded 
that, although not as precise as urodynamic tes- 
ting, significant descent of the bladder neck is a 
reliable urographic finding of complete LMN 
denervation of the external urethral sphincter in 
infants and children with myelodysplasia. 


e CMG filling rate seems to be very important espe- 
cially in neurologic patients: 


De Gennaro et al [25] performed continuous urody- 
namic monitoring over 6 hours (CUM) in children 
and compared this with standard urodynamics. They 
found CUM feasible and permitting a better diagno- 
sis than standard cystometry in some. Zermann et al 
[26] investigated the diagnostic value of natural fill 
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cystometry (NFC) in children with neurologic blad- 
der in comparison to conventional videocystometry 
(CVC). In 45%, NFC detected new findings compa- 
red with CVC diagnoses. CVC findings were confir- 
med in another 45%. 


Hess et al [27] studied how closely the intravesical 
pressures obtained before filling cystometry resem- 
bled those obtained during the filling phase of the cys- 
tometrogram. Filling pressures during cystometry 
were significantly higher than the pressures measured 
at rest. This study also suggests a strong correlation 
between both. Ko et al [28] determined in spinal cord 
injured patients with neurologic bladder whether cys- 
tometry performed by filling using diuretics (FCMG) 
reveals different findings compared with conventional 
cystometry (CMG). Significant differences were 
found between CMG and FCMG in hyperreflexic 
neurologic bladders with respect to a decrease in 
MPdet and increase in compliance with FCMG. 
However, there were no significant differences in 
MPdet and compliance in hyporeflexic or areflexic 
neurologic bladders between the two techniques. 


° The determination of CMG filling sensation is 
important [29]. In 52 SCI patients, 26 % of those 
with a supposed complete lesion had sensation of 
bladder filling during cystometry [30]. Also in 41 
patients with myelodysplasia the perception of 
bladder filling proved, rather unexpectedly, to be 
present in a majority of patients [31]. 


In a large cohort study it was clearly shown that 
impaired perception of bladder filling during CMG is 
a sign of neuropathy [32]. Ersoz and Akyuz [33] 
investigated bladder-filling sensation in 73 SCI 
patients with complete lesions above T11 and below 
T10 and with incomplete lesions Bladder-filling sen- 
sation was present to some degree in all incomplete 
SCI patients, in 82.4% of the patients with complete 
lesions below T10, and in 38.9% of the patients with 
complete lesions above T11. Bladder-filling sensa- 
tion investigations were reproducible in terms of 
bladder filling sensation category in 36 SCI patients 
who had second cystometric examination. The 
authors concluded that presence of bladder-filling 
sensation in many SCI patients reveal the potential 
for sensation-dependent bladder emptying, especial- 
ly in the ones with complete lesions below T10 and 
the ones with incomplete lesions. 


Madersbacher [34] introduced a specially designed, 
plastic, radiolucent micturition chair especially sui- 
table for the urodynamic evaluation in paraplegics, in 
myelomeningoceles and other handicapped persons. 


Conclusions 


° Urodynamic tests are very useful in patients 
with neurologic urinary incontinence 


° A combination with EMG and /or imaging 
adds to the diagnostic possibilities 


° Filling rate can influence the outcome of 
several urodynamic parameters 


° Evaluating sensation of filling during CMG 
is important for the neurological diagnosis 
and probably for treatment options. 


3. SPECIAL TESTS 
a) Ice water test 


The Ice water test was first described by Bors and 
Blinn [35] for spinal cord injuried patients. It is 
based on the principle that stimulation of mucosal 
temperature receptors by rapid introduction of 100 
ml water at 4°C into the bladder can elicit a spinal 
reflex contraction of the detrusor, a reflex that is nor- 
mally inhibited by supraspinal centers. A lesion 
above the detrusor motor cells interrupts these inhi- 
bitory pathways, resulting in manifestation of the 
reflex, whereas a lesion of the motor cells does not 
result in reflex contraction. A positive test should 
therefore theoretically occur in patients with supra- 
sacral lesions, whereas those with spinal sacral 
lesions and neurologically normal patients should 
have a negative test. Sphincter spasiticity can pre- 
vent outflow of the filling fluid. Simultaneous mea- 
surement of intravesical pressure permits ruling out 
false negative tests. 


In the more recent literature Geirsson et al [36] sho- 
wed in a large cohort study that 97% of patients with 
complete and 91% of those with incomplete neurolo- 
gic DOA had a positive or a false negative IWT. 
About 75% of the patients with multiple sclerosis, 
Parkinson’s disease or previous cerebrovascular 
accident had a positive IWT. All patients with sacral 
motor lesions or pure stress incontinence had a nega- 
tive IWT. There was a significant correlation bet- 
ween a positive IWT and an abnormal sensation of 
bladder filling and inability to inhibit micturition 
voluntarily, as well as between a negative IWT and 
the occurrence of phasic detrusor contractions during 
cystometry. The study shows that the IWT is a sensi- 
tive test for differentiating lesions from sacral motor 
nerves and suprasacral lesions with intact sacral 
motor nerves. It is also a useful parameter for func- 
tional subdivision of overactive bladders. 
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In patients with voiding dysfunction in the absence 
of LUT inflammation, a positive test is an indicator 
of a silent or overt neurological disorder. 


Geirsson and Fall [3] used the ice-water test WT), 
in patients suspected of DSD (cystometry and need- 
le EMG). A positive test with a high detrusor pressu- 
re indicates detrusor-external sphincter dyssynergia 
whereas the contrary applies to the negative test. All 
patients who responded to cold stimulation with 
detrusor contraction but without fluid leakage, called 
positive non-leakage IWT, presented DSD according 
to EMG. The authors conclude that in this situation, 
the cheap, non-invasive and simple IWT can replace 
a needle EMG study. 


Ishigooka et al [37] evaluated urinary bladder sensa- 
tion to ice water instillation in patients with diabetes 
mellitus. There was no apparent relationship bet- 
ween prevalence of peripheral neuropathy and that of 
negative sensation in the ice water test. Impairment 
of ice water perception was less frequent than that of 
mechanoreceptor sensation in patients with diabetic 
cystopathy. 


Ronzoni et al [38] studied ice-water test (IWT) in 
148 patients with neurologic bladder dysfunction 
resulting from a traumatic lesion and in 130 patients 
with neurologic bladder dysfunction and multiple 
pathogenic disorders. IWT was positive in 95% of 
patients affected by complete and in 86% of patients 
with incomplete medullary lesions. The IWT in 
patients with lower motor neuron medullary lesions 
was always negative. The test was used diagnostical- 
ly in patients with lower motor neuron lesions. In 
those with upper motor lesions it was used as a reha- 
bilitation method during the spinal shock phase to 
accelerate the appearance of the micturition reflex. 
In 9% of patients it was used to induce micturition 
during cystography. The authors consider IWT as a 
useful complement to urodynamic examinations in 
patients with neurological bladder disease. 


Chancellor et al [39] determined the clinical utility of 
IWT during urodynamic evaluation in spinal cord 
injured (SCI) patients and found that it did not 
contribute to their management because of the insen- 
sitivity and nonspecificity. Autonomic hyperreflexia 
can occur during evaluation. The IWT did not 
influence clinical management in this group of SCI 
patients. 


Conclusion 


° The literature results from IWT show some 
value in the diagnosis of neurologic bladder 
and in the differentiation between reflex and 
areflex neurologic bladders. However stu- 
dies are contradictory and further studies 
will have to be done to position this test more 
clearly in the diagnosis of neurologic urina- 
ry incontinence. 


Recommendation 


° The ice water test should be interpreted in 
the light of all data from the diagnostic eva- 
luation. Its use is optional. 


b) Bethanechol supersensitivity test 


The Bethanechol test was developed by Lapides et al 
[40] to try to distinguish between a neurologic and a 
myogenic etiology in the presence of an acontractile 
bladder. It is based on the observation that after an 
organ is deprived of its nerve supply, it develops 
hypersensitivity to the normal excitatory neurotrans- 
mitters for that organ.A neurologically intact bladder 
should have a pressure increase of less than 15 cm 
H20 above the control value 10-20 minutes (or when 
sweating shows reaction on the drug has started) 
after subcutaneous injection of 5 mg bethanechol, 
whereas a denervated or decentralized bladder shows 
a response greater than 15 cm H 20. The filling rate 
should be equal in both tests before and after betane- 
chol to permit comparison. A positive test suggests 
an interruption in the afferent or efferent peripheral 
or distal spinal innervation of the bladder. However, 
the test has been considered not very reliable by 
Blaivas et al [41]. 


Penders [42] considered the test reliable when the 
indications are good (large capacity, hypotonic blad- 
der, clinical suspicion of lower neuron lesion) and 
when the interpretation is based on a right unders- 
tanding of its mechanism. Pavlakis et al [20] suggest 
that the bethanechol chloride supersensitivity test is 
more sensitive and more specific than perineal floor 
electromyography in corroborating bladder neuropa- 
thy. 


Sidi et al [2] studied patients with neurologic or non- 
neurologic detrusor areflexia with the bethanechol 
supersensitivity test, EMG of the urethral rhabdos- 
phincter and bulbocavernosus reflex latency and 
found the sensitivity of these tests in detecting neu- 
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rologic areflexia to be 90, 87.5 and 78.1 per cent, res- 
pectively, and the specificity 95.6, 76 and 80 per 
cent, respectively. When all 3 tests were performed 
together the combined accuracy approached 100 %. 
They conclude that these combined tests are useful in 
the diagnosis of patients with equivocal bladder neu- 
rologic conditions and in those with subtle neurolo- 
gical lesions. 


Wheeler et al [43] found the positive BST not dia- 
gnostic of neurologic detrusor areflexia because of 
the many variables that can influence the test. 


In a study of 1990 Wheeler et al [44] suggest that 
flow rate, surface electromyography, and bethane- 
chol supersensitivity test can not help differentiate 
neurologic from non-neurologic detrusor failure. 
Although not one test can accurately differentiate 
neurologic from nonneurologic female urinary reten- 
tion, careful neurourologic evaluation will help 
guide to more appropriate management. 


Conclusion 


° The literature on the value of the bethane- 
chol test for the diagnosis of neurologic 
pathology is contradictory. Several authors 
state that a positive bethanechol supersensi- 
tivity test (BST) usually indicates neurologic 
detrusor areflexia. Others are more cautious 
and position the test as one of many in the 
global evaluation of neurologic LUT dys- 
function. 


Recommendation 


° The bethanechol supersensitivity test is an 
optional test for differentiation between neu- 
rologic and non neurologic detrusor are- 
flexia but the test has its limitations. Its 
result should be interpreted in the total of 
diagnostic results. 


c) Electrodiagnostic tests 
1. EMG oF SPHINCTER 


Nordling and Meyhoff [45] used cystometry in com- 
bination with urethral and anal sphincter EMG in 
patients with suspected neurologic bladder dysfunc- 
tion and found anal sphincter EMG to be highly 
unreliable in the diagnosis of urethral sphincter dys- 
function. Koyanagi et al [16] also found in male 
patients with SCI, discordant activities between the 
anal and the external urethral sphincters in 39 per 


cent. The degree of bladder dysfunction was related 
more to the degree of dyssynergia of the urethral 
than the anal sphincter. 


Bauer et al [46] found EMG of the external urethral 
sphincter helpful in predicting which children with 
myelodysplasis and ileal conduit would be continent 
after undiversion and in managing the neurologic 
bladder postoperatively. 


Fowler et al [47] introduced a technique of recording 
the EMG activity of striated muscle in the urethral 
sphincter by using a concentric needle electrode and 
an oscilloscope with a delay line and trigger. Indivi- 
dual motor units were isolated and measured. Also 
Vodusek [48] studied individual motor units. Both 
conclude that quantitative EMG may be a helpful 
technique in the investigation of patients with disor- 
ders of micturition. 


Light et al [49] investigated patients with detrusor 
areflexia and a high spinal cord lesion with EMG of 
the pelvic floor muscles, lumbosacral-evoked poten- 
tial to tibial nerve stimulation, the bulbocavernosus 
reflex and water cystometry. Of those patients with 
initial detrusor areflexia evidence was found for a 
subclinical second lesion involving the lumbosacral 
arc, which accounted for the acontractile bladder. In 
the remaining patients who had an intact sacral reflex 
arc, a detrusor contraction developed after a mean of 
16.6 months from the date of injury They found that 
the most predictive neurophysiological test was 
EMG of the pelvic floor. 


Ziemann and Reimers [50] found the sphincter EMG 
the most sensitive technique in the diagnosis of chro- 
nic pudendal lesions. However, pure afferent lesions 
cannot be detected by the sphincter EMG. In this 
case, the BCR, using unilateral stimulation of the 
dorsal nerves of the penis, provides the opportunity 
to distinguish between afferent and efferent lesions 
of the sacral innervation. 


Fowler [51] concluded that sphincter electromyogra- 
phy (EMG) has proved to be particularly valuable in 
identifying patients with parkinsonism who have 
multiple system atrophy. Tests which examine 
aspects of nerve conduction velocity have proved to 
be of lesser value both because such investigations 
test conduction of nerve fibres rather than levels of 
innervation, and furthermore examine large myelina- 
ted fibre conduction rather than that of the unmyeli- 
nated fibres which comprise the autonomic innerva- 
tion. 
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Conclusion 


° EMG can be valuable in the diagnosis of 
patients with neurologic bladder dysfunc- 
tion. 


° EMG of the anal sphincter can be unreliable 
for the evaluation of LUT function. 


Recommendation 


° EMG of the urethral sphincter can be 
recommended as diagnostic method in 
patients with neurologic LUT dysfunction 
and neurologic urinary incontinence 


d) EMG of Detrusor muscle 


Has been very little studied in neurologic patients. 
La Joie et al [52] recorded simultaneous electromyo- 
graphic (EMG) recordings from the bladder detrusor 
muscle and the inferior rectus abdominis muscle in 6 
normal subjects, in 4 patients with LMN bladder 
disease and in 2 patients with an UMN type of blad- 
der lesion. Results of the study demonstrated that the 
bladder electrodes did not record remote muscle acti- 
vity from the abdominal muscles, so that any increa- 
sed detrusor electrical activity with abdominal 
contraction must have some other explanation such 
as a possible abdominal-detrusor reflex or the pro- 
duction of increased intra-abdominal pressure from 
abdominal contraction.Also Kaplan and Nanninga 
[53] analysed upper motor neuron type neurologic 
bladders by bladder EMG. We have to consider the 
technique as still experimental and not fit for clinical 
diagnostics at this time. 


e) Dynamic Bulbocavernosus reflex (BCR) 


Walter et al [1] studied a dynamic BCR (BDC) 
during micturition induced by using periodic dorsal 
penile nerve stimulation; the evoked reflex response 
was recorded with an anal sphincter pressure sensing 
balloon. Results indicate that an enhanced BC reflex 
is a major factor causing increased urethral resistan- 
ce during micturition. 


Kaiho et al [54] recorded the evoked potential of the 
BCR (BCR-EP) by a concentric needle electrode at 
the periurethral striated muscle. They found BCR-EP 
suppressed during voluntary voiding in normal sub- 
jects, but insufficiently suppressed in the patients 
with neurologic bladder. It was suggested that the 
measurement of BCR-EP could distinguish involun- 


tary voiding caused by pathological urethral sphinc- 
ter relaxation from voluntary voiding. 


Kaiho et al [55] investigated the change of sacral 
reflex activity of the striated urethral sphincter in the 
urine storage phase using evoked potential reaction 
of the bulbocavernosus reflex (BCR-EP). In both 
normal male subjects and male patients with neuro- 
logic bladder due to suprasacral spinal cord injury, 
sacral reflex activity was accelerated by bladder 
filling; the acceleration in the SCI patients was more 
remarkable than that in the normal subjects. In addi- 
tion to the conventional evaluation of the integrity of 
sacral reflex arc by BCR examination, the observa- 
tion of changes of BCR affected by bladder filling 
may provide information regarding the continuity of 
the sacral segment and supraspinal micturition cen- 
ter. 


Conclusion 


° Very little data on bulbocavernosus —external 
sphincter conduction measurement exists in 
the literature, and this technique thus still 
has to be considered as experimental. 


f) Nerve conduction study 


In patients with diabetes mellitus, Andersen and 
Bradley [56] showed decreased conduction veloci- 
ties in those with a detrusor reflex as well as detrusor 
areflexia. The findings indicated that diabetic vesical 
dysfunction is principally the result of segmental 
demyelination in the peripheral nerve supply to the 
detrusor muscle and urethra. 


Vereecken et al [57] found urethral and anal res- 
ponses produced by electrical stimulation of penis, 
bladder neck and anus delayed and the duration redu- 
ced in pathologic conditions. 


Carbone et al [58] assessed the effect of urinary blad- 
der filling on the excitability of somatic spinal moto- 
neurones in patients affected by overactive bladder 
secondary to neurologic and non-neurologic causes 
with the H-reflex evoked by electrical stimuli 
applied to the tibial nerve at the popliteal fossa and 
recorded from the soleus muscle. In healthy subjects, 
a progressive reduction in the H-reflex amplitude 
during bladder filling was observed. In spinal cord- 
injured patients affected by a neurologic overactive 
bladder, bladder filling failed to inhibit the H-reflex 
amplitude; a decrease in the H-reflex amplitude simi- 
lar to that displayed by normal subjects was observed 
in patients with a non-neurologic overactive bladder. 
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By contrast, H-reflex behavior was unmodified in 
neurologic underactive bladder patients and was 
similar to normal subjects in psychogenic underacti- 
ve patients. H-reflex modulation may be considered 
a useful tool in the differential diagnosis of voiding 
dysfunctions. 


Conclusion / Recommendation 


° Few data are found in the literature on nerve 
conduction studies for LUT neurologic pro- 
blems. 


° There are some arguments that the tech- 
nique can be useful in the further differen- 
tiation of the nerve deficits in cases in dia- 
betes and spinal cord lesion. 


g) Somatosensory evoked potentials (SSEP) 


Badr et al [59] described techniques of recording 
evoked potentials in humans in response to stimula- 
tion of the urinary bladder. 


Galloway et al [60] described a simple method of 
sacral evoked response to measure the integrity and 
function of the lower sacral segments of the cord by 
stimulation at the urethral and anal sphincters. 


Mochida et al [61] studied evoked spinal cord poten- 
tials (ESCPs) in surgical patients with cervical mye- 
lopathy. The presence of neurologic bladder was clo- 
sely correlated with severe limb symptoms and rela- 
tively slow ESCP velocity. However, for 47% of the 
patients with urinary complaints, findings of urody- 
namic examinations were negative; these patients 
probably had pathologic or psychosomatic factors 
other than neurologic bladder due to cervical myelo- 
pathy. 


Curt et al [62] studied the significance of SSEP 
recordings in predicting the recovery of bladder 
function in acute, traumatic spinal cord injury (SCD. 
They found a good correlation with the recovery of 
the external urethral sphincter function but not with 
the urodynamic impairment. 


Conclusion 


e Somatosensory evoked potentials can be of 
use in the further diagnosis of nervous defi- 
cits related to LUT dysfunction (Grade C). 


h) Electrosensitivity in the LUT 


Measurement of the sensory threshold of the LUT 
towards electrical stimulation was performed by 


Frankl-Hochwart and Zuckerkandl already in the 


19th century [63]:. After re-introduction of the tech- 
nique by Markland et al [64] several authors have 
studied its value in neurologic bladder dysfunction. 


Frimodt- Möller [65] described pathological electro- 
sensation in patients with Parkinson’s disease, with 
multiple sclerosis and meningomyelocoele. He also 
found abnormal electrosensation in half of patients 
with diabetes and generalized sensory neuropathy, 
but only in 10% of the diabetic patients with a neu- 
rologic bladder. 


Kieswetter [66] and Powell and Feneley [67] 
demonstrated abnormal electrosensation in patients 
with neurologic LUT dysfunction. 


Wyndaele [68] determined the threshold of sensitivi- 
ty to electrical stimulation in several parts of the 
LUT in 436 consecutive patients. In the groups with 
different patterns of disturbed sensation a higher 
incidence of neuropathy was found than in the group 
with a normal sensation. Further neurological inves- 
tigation revealed abnormal innervation in 29% of 
patients who lacked electrosensitivity in one or more 
parts of the LUT but who had shown no previous 
evidence of neuropathy. 


Electrosensation proved present in many meningo- 
myelocoele patients with absent skin sensation and 
absent reflexes and in many patients with suspected 
complete spinal cord injury on clinical evaluation 
[30-31]. 


Standardization is necessary for reproducible results 


[69] 
Conclusion 


° Determination of electrosensation in the 
LUT is valuable to evaluate the afferent 
innervation. 


e Absent electrosensitivity may help to decide 
on further neurologic tests in patients with 
LUT dysfunction of unknown cause. 


Recommendations 


e The determination of electrosensitivity in 
the LUT can be recommended for evaluation 
of the afferent innervation in patients with a 
known neurologic disease and in patients 
with idiopathic LUT dysfunction if neurolo- 
gic pathology is suspected. 
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4. SYMPATHETIC SKIN RESPONSE 


Schurch et al [70] assessed the degree of sparing of 
the descending sympathetic spinal tract and correla- 
ted these findings with bladder neck function in SCI 
patients. Evidence is presented that the integrity of 
the descending sympathetic spinal tract is necessary 
for a synergic function of the vesicourethral complex 
and that sympathetic skin responses are of value in 
the diagnosis of bladder neck dyssynergia. For 
lesions below the T12 level other investigative 
methods to exclude bladder neck dyssynergia are 
necessary. 


Rodic et al [71] investigated whether recording the 
perineal sympathetic skin response, which reflects 
the sympathetic function of the thoracolumbar spinal 
cord, represents a reliable and accurate diagnostic 
tool for assessing bladder neck competence and 
incompetence. They found that recording the per- 
ineal SSR in addition to that of the hand and foot 
represents a sensitive diagnostic tool for assessing 
sympathetic nerve function within the thoracolumbar 
spinal cord. It is of diagnostic value for evaluating 
neurologic bladder neck incompetence in spinal cord 
injured patients. 


Conclusion 


° These publications indicate that sympathetic 
skin responses seem of value to evaluate the 
integrity of the LUT related sympathetic 
function and especially for bladder neck 
competence, incompetence and dyssynergia 


Recommendation 


° From the publications sympathetic skin res- 
ponses seem promising and the further 
study of them are recommended for the eva- 
luation of the LUT sympathetic innervation. 


C3. CONSERVATIVE TREATMENT 


° Therapeutic Principles in different pattern of 
LUT dysfunction 


Neurologic urinary incontinence may be due to 
1 dysfunction of the detrusor 

2 dysfunction of the sphincter and 

3 a combination of both. 


Neurologic detrusor overactivity leads to reflex- 


incontinence, detrusor areflexia to incontinence 
with retention (overflow incontinence). An are- 
flexic (incompetent) sphincter causes neurologic 
stress-incontinence, a hyperreflexic (spastic) 
sphincter overflow-incontinence. Quite often 
detrusor and sphincter are affected simultaneous- 
ly by the neurologic lesions with basically four com- 
binations. 


In most patients the storage problem, leading to 
incontinence, is associated with an emptying pro- 
blem; therefore both aspects have to be considered at 
the same time. 


Therapy of neurologic incontinence is primarily a 
conservative one. Timed bladder emptying, by wha- 
tever means, controlled fluid-intake and avoidance 
of urinary tract infections are the prerequisites for 
successful treatment. 


In (a) SUPRASPINAL LESIONS neurologic detru- 
sor overactivity is mostly combined with normal 
sphincter function, reflex incontinence is the main 
symptom and anticholinergic therapy together with 
behavioural treatment, especially in patients with 
cognitive impairment, is the method of choice. 


(b) SPINAL LESIONS mostly cause simultaneous 
dysfunction of the detrusor and the sphincter. 


In suprasacral lesions the combination of a overac- 
tive detrusor with a hyperreflexic sphincter is cha- 
racteristic for the spinal reflex bladder. 


Basically spontaneous reflex voiding is possible; 
however, it is uncontrolled, causing reflex-inconti- 
nence and is mostly unbalanced and basically unphy- 
siologic. Detrusor contractions are mostly inadequa- 
te, and detrusor striated sphincter dyssynergia is pre- 
sent, both leading to unbalanced voiding. 


Triggered reflex voiding is recommended only if it is 
urodynamically safe and reflex incontinence is 
manageable. The method of choice nowadays to 
empty an unbalanced reflex bladder and to manage 
reflex-incontinence is intermittent (self-) catheteri- 
sation. However, to achieve the aims of therapy, - a 
low pressure LUT situation and continence between 
catheterisations - additional pharmacotherapy may 
be necessary. 


If bladder relaxing agents fail or are not tolerable, 
electrotherapy is an alternative in incomplete 
lesions : ano-genital electrostimulation (penile, clito- 
ral, vaginal and anal) can inhibit neurologic detrusor 
overactivity by stimulating pudendal nerve afferents. 


If none of the above mentioned treatment modalities 
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is effective to control reflex incontinence and if ope- 
rative procedures are not indicated or possible, 
appliances, pads or condom-catheters, are the first 
choice in males and pads in females. To improve out- 
flow, treatment to lower tone and spasticity of the 
urethral sphincter can be used. 


The indwelling catheter — a suprapubic catheter is 
preferable to transurethral — remains the last resort 
for conservative therapy. 


For complete conus lesions, also named lower motor 
neuron lesions, areflexia of the detrusor with are- 
flexia of the sphincter is characteristic. Sphincter 
incompetence causes neurologic urinary stress 
incontinence and may be combined with overflow- 
incontinence if adequate emptying is not achieved. 


Basically, regular bladder emptying achieved by 
bladder expression, according to the individual blad- 
der capacity, in combination with controlled fluid 
intake may decrease neurologic urinary stress incon- 
tinence. However, continence is hard to achieve. 
Bladder expression is potentially dangerous. Phar- 
macotherapy is not helpful in this situation, 
appliances and condom catheters are therefore often 
necessary. Continence can often be achieved only by 
operative therapy. 


Areflexia of the detrusor combined with hyperre- 
flexia of the sphincter may occur in epiconal 
lesions; however, this pattern may be also due to a 
decompensation of a neurogenic overactive bladder 
after chronic urinary retention. With this combina- 
tion overflow incontinence can be controlled by 
intermittent catheterisation mostly without adjuncti- 
ve additional pharmacotherapy. If intermittent cathe- 
terisation is not possible, an indwelling catheter, pre- 
ferable suprapubic, may be needed. 


If overactivity of the detrusor is combined with 
areflexia of the sphincter, a pattern sometimes 
found in epiconal lesions, especially in myelomenin- 
goceles, reflex incontinence is combined with neuro- 
logic stress incontinence. Bladder relaxant agents 
may abolish or diminish neurologic detrusor overac- 
tivity. In incomplete lesions electrical stimulation of 
the pelvic floor musculature may improve sphincter 
function. Thus the combination of pharmacotherapy 
to treat reflex incontinence with electrotherapy of the 
pelvic floor muscle may improve continence. Howe- 
ver, with this type of neurologic LUT dysfunction 
conservative treatment alone is generally unable to 
restore continence; therefore either appliances or 
operative treatment must be considered. 


(c) SUBSACRAL (CAUDA EQUINA AND PER- 


IPHERAL NERVES) LESION are often incomple- 
te lesions. Overactivity or areflexia of the detrusor 
may be combined with a normally functioning exter- 
nal striated sphincter, a combination which can be 
seen after intrapelvic surgery, when the pudendal 
nerves remain intact. On the other hand if the puden- 
dal nerve is lesioned and the pelvic plexus remains 
more or less intact, a combination of a normally 
functioning detrusor with a hypo- or areflexic exter- 
nal sphincter may be present. For the neurogenic 
overactive detrusor, again, pharmacotherapy is the 
first choice. In the hyporeflexic detrusor cholinergics 
may increase the tone. If the lesions were incomple- 
te, intravesical electrotherapy was reported to increa- 
se detrusor contractility. The chances for pharmaco- 
therapy to improve external sphincter weakness as 
well as to decrease external sphincter spasticity are 
poor. Injection of botulinum toxin in the striated 
sphincter has created a new tretament option. 


If conservative treatment fails several surgical 
options are available. They will be discussed in the 
corresponding part of this chapter. 


Since only some conclusions and recommendations 
are changed and some new references are added, 
when comparing with the 2002 chapter, this chap- 
ter presents only the new literature, justifying the 
changes and actual conclusions and recommenda- 
tions. For previous references as well as for gene- 
ral outlines please refer to the ICI 2002 chapter. 


The following text will not deal specifically with the 
period of spinal shock or cerebral shock in acute neu- 
rological lesions when the urologic treatment 
consists of proper bladder drainage. For the post 
shock period or for slowly developing dysfunctions 
several conservative treatments exist: 


L BEHAVIORAL THERAPY 

Triggered reflex voiding 

Bladder expression (Crede and Valsalva 
maneuver) 

3 Toileting assistance 


Il. CATHETERS 
1 Intermittent catheterization 
Indwelling catheterization 
3 Condom catheter and external appliances 


HI PHARMACOTHERAPY 


IV. ELECTRO STIMULATION 

1 Electrical Neuromodulation 
Electrical stimulation of the pelvic floor 
musculature 

3. Intravesical electrical stimulation (IVES) 


Ne 
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I. BEHAVIOURAL THERAPY 


1. TRIGGERED REFLEX VOIDING (REFERENCES 
SEE ICI 2 REPORT) 


° Background 


The true automatic or reflex bladder occurs follo- 
wing recovery from spinal shock in spinal cord 
lesions not involving the conus or cauda equina. If 
the latters or the efferent branches of the pelvic nerve 
are involved, the reflex emptying is much less com- 
plete, and considerable voluntary straining is requi- 
red to empty the bladder to a satisfactory degree. The 
stimulation of the sacral and lumbar dermatomes 
should be used to elicit reflex contractions of the 
detrusor in cases with upper motor neuron bladders. 


The aims of regular triggered reflex voiding are to 
achieve balanced voiding, to decrease incontinence 
and/or to achieve continence. Prerequisites for this 
type of bladder emptying are: the possibility of col- 
lecting the urine in a socially acceptable way and an 
adequate time needed for bladder emptying. 


Bladder reflex triggering comprises various 
manoeuvres performed by patients in order to elicit 
reflex detrusor contractions by exteroceptive stimuli. 
The most commonly used manoeuvres are: suprapu- 
bic tapping, thigh scratching and anal/rectal manipu- 
lation. 


Frequency of use, intervals and duration has to be 
specified for each patient. Integrity of sacral reflex is 
requested for such voiding manoeuvres. 


Today, learning triggered voiding should not be done 
without considering bladder outlet obstruction mana- 
gement, continence, appliances, gender, and level 
and type (complete or incomplete lesions, para- vs 
quadriplegic patients) of lesion. 


Assessment of management by triggered reflex voi- 
ding is difficult because of the mostly retrospective 
nature of the reports and because the management of 
concomitant bladder outlet onstruction is not speci- 
fied or incompletely described. 


An additional indication could be a quadriplegic 
patient who is unable to perform self-catheterization 
but is able to do tapping or triggered voiding. They 
may choose this option because it gives more inde- 
pendence. 


Before considering triggered reflex emptying, one 
must check if the bladder situation is urodynamical- 
ly safe (mainly low pressure bladder) and if regular 


follow-up is guaranteed. The frequency of check-up 
is not validated, depends on risk factors, but should 
be between 6 months and 2 years. 


To improve emptying and, control autonomic dysre- 
flexia related to bladder filling and contraction as 
well as to avoid upper tract damage, alpha-blockers 
[1] (LOE 3) or botulinum toxin sphincteric injections 
(see related part of this chapter) should be tried befo- 
re sphincterotomy and/or bladder neck incision is 
performed. 


Triggered voiding should not be recommended as 
first line management of bladder hyperreflexia and 
neurogenic LUT dysfunction. Intermittent catheteri- 
sation has become the gold standard to achieve conti- 
nence, upper urinary tract protection and improve- 
ment of quality of life (see recommendations in the 
section of intermittent catheterisation). 


Conclusions 


° Reflex voiding is based on an unphysiological 
sacral reflex. It is potentially dangerous and 
has a limited role in managing the reflex 
bladder (LOE3). 


° The long-term complication rate is not as 
high as with indwelling catheter, but enough 
to suggest a trend to avoid this triggered 
reflex voiding in detrusor overactivity 
(LOE2). 


° Costs of appliances and of adjuvant thera- 
pies (pharmacotherapy, surgery, urethral 
prosthesis etc) have to be evaluated (LOE 2). 


° Treatment of co-existing sphincteric spastici- 
ty (botulinum toxin, o-adrenolytics) and co- 
morbidity should be taken into consideration 
(LOE 3). 


Recommendations 


° Triggered voiding could be recommended 
for patients whose situation has proven to be 
urodynamically safe and stable, and who 
can manage reflex incontinence. Moreover it 
is recommended for patients after sphincte- 
rotomy and/or bladder neck incision and/or 
alpha-blockers and or intrasphincteric botu- 
linum toxin injections, in order to improve 
spontaneous reflex voiding (Grade C). 


° Reflex voiding can be recommended only if 
an adequate follow-up is guaranteed (Grade 
O). 
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2. BLADDER EXPRESSION (CREDE AND VAL- 
SALVA) (REFERENCES SEE ICI 2 REPORT) 


° Background 


Bladder expression has been recommended for a 
long time for patients with a combination of an are- 
flexic detrusor with an areflexic sphincter or with an 
incompetent urethral closure mechanism of other 
origin (e.g. after sphincterotomy).Difficulties in 
emptying the bladder by expression may be due to an 
inability to open the bladder neck. However, espe- 
cially in men, these techniques induce a functional 
obstruction at the level of the striated external 
sphincter despite complete paralysis of the muscula- 
ture of the pelvic floor. 


Bladder expression comprises various techniques 
aimed at increasing intravesical pressure in order to 
facilitate bladder emptying. The most commonly 
used are the Valsalva (abdominal straining) and the 
Credé (manual compression of the lower abdomen). 


With increasing time, using Valsalva and Credé tech- 
niques, more than 50 % of patients could show 
demonstrable reflux into the prostate and the seminal 
vesicles and other complications, e.g. epididymo- 
orchitis. Moreover, the high pressures could cause 
reflux into the upper urinary tract with all known 
complications. The stress to the pelvic floor with 
these techniques several times a day also has a nega- 
tive influence on the existing minimal storage func- 
tion of these structures and therefore makes inconti- 
nence worse, causes additional genital-rectal prolap- 
se and haemorrhoids. 


Adjunctive therapy to decrease outflow assistance 
includes alpha-blockers, sphincterotomy or botuli- 
num toxin injections. If effective, they usually cause 
or increase neurologic urinary stress incontinence. 
Expression of the bladder for voiding by Credé and 
Valsalva can be effective. To empty the bladder, the 
pressures measured may be high and potentially dan- 
gerous for the upper urinary tract. Bladder expres- 
sion is often not safe. Sphincter-hyperreflexia and 
detrusor-sphincter dyssynergia are contra-indications 
for bladder expression. 


Conclusions 


° Bladder expression by Valsalva or Credé is 
potentially hazardous for the urinary tract 
due to functional obstruction at the level of 
the pelvic floor (LOE 3). 


° It is contraindicated if it creates a high intra- 
vesical pressure, or/and if vasal reflux or/and 


vesico-uretero-renal reflux are present. In 
addition, hernias, recto-genital prolapse and 
hemorrhoids as well as urethral pathology 
(stricture formation) and recurrent sympto- 
matic UTIs are further contraindications 
(LOE 3). 


° It may have a negative influence on an exis- 
ting minimal outflow resistance of a flaccid 
pelvic floor and therefore incontinence may 
become worse (LOE 3). 


Alpha-blockers, sphincterotomy or botuli- 
num toxin may reduce the outflow resistan- 
ce, but may also induce or increase urinary 
stress incontinence (LOE 3). 


Recommendations 


° Before recommending bladder expression by 
Valsalva or Credé, it must be proven that the 
situation in the LUT is urodynamically safe. 
Basically the method is dangerous.Grade B 


° Exclude contraindications, such as a vesico- 
uretero-renal reflux, vasal reflux, genito-rec- 
tal prolapse, hernias, urethra pathology and 
symptomatic UTIs before recommending 
this type of bladder emptying. Grade B 


° In general, bladder expression should be 
replaced by CIC in most patients with neu- 
rologic bladder-sphincter dysfunction. 
Grade B 


e Adjunctive therapy of outflow obstruction 
can be considered. Grade B. 


Valsalva and Credé guarantee a good quali- 
ty of life and are cost-effective in the long 
term only when the indication is proper and 
when the situation remains stable throu- 
ghout the years. Grade B 


3 TOILETING ASSISTANCE: TIMED VOIDING, 
HABIT RETRAINING, PROMPTED VOIDING 
(REFERENCES SEE ICI 2 REPORT) 


For a more complete overview consult the chapters 
“adult conservative treatment” and “frail elderly”. 


a) Background 


Adaptation of the drinking and voiding regimen is 
determined by education and can be implemented by 
the patient and/or caregivers. 
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In patients with neurologic incontinence related to 
brain diseases, when independent continence cannot 
be achieved, social and/or dependent continence is 
sometimes achievable. 


The aim of the behavioural process in adults is to re- 
establish the control of urinary continence. The goals 
include correcting faulty habit patterns of frequent 
urination, improving ability to control bladder urgen- 
cy, prolonging voiding intervals, increasing bladder 
capacity, reducing incontinent episodes, and building 
a patient’s confidence in controlling his/her bladder. 


Behavioural measures would seem to be beneficial 
for most neurologic patients in one way or another. 
Good indications are most common in brain diseases 
as cerebro vascular disease, Parkinson’s disease, 
multiple system atrophy, dementia, and cerebral 
palsy. Other diseases can also be good indications 
such as multiple sclerosis, incomplete spinal cord 
injury, transverse myelitis, diabetes mellitus and 
others. Frail elderly neurologic patients who need 
assistance can also benefit from these techniques 
independent of the disease they suffer from. 


In dependent patients all these techniques can be pro- 
posed and tried, provided that caregivers (physiothe- 
rapist, nurse, member of the family...) are aware of 
them and are motivated to use them. 


The following toileting assistance techniques require 
caregivers/ assistance in many of the patients: 


Timed voiding 


Prompted voiding 
Habit retraining 


Bladder retraining 


Patterned urge response toiletting 


1. TIMED VOIDING 


Timed voiding is characterized by a fixed interval 
between toileting. It is a passive toileting assistance 
program. It is initiated and maintained by caregivers. 
This technique is considered appropriate for patients 
who cannot participate in independent toileting. It 
has been used in patients whose incontinence may be 
associated with cognitive and/or motor deficits. Its 
aim is more to avoid incontinence than to restore a 
normal bladder function. 


For neurologic patients it has also been considered as 
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an adjunct therapy to tapping and/or crede manoeu- 
ver and/or intermittent catheterisation. Timed voi- 
ding is one of the first steps of treating too high blad- 
der volumes, as in diabetes patients with loss of 
bladder filling sensation. 


2. HABIT RETRAINING AND PROMPTED VOIDING 


Both of these techniques have to be inititated and 
maintained by caregivers. They are more adapted to 
patients with brain diseases than to spinal cord 
diseases and for patients with cognitive and/or motor 
deficits. 


The aim of habit retraining is to help patient to avoid 
incontinence and/or involuntary bladder contractions 
by decreasing voiding intervals. Such program has to 
be adapted to each patient and needs a specific ana- 
lysis of voiding patterns to select a good individual 
schedule for voiding. Such a program is very useful 
for instutionalised patients. 


Prompted voiding is used to teach people to initiate 
their own toileting through requests for help and 
positive reinforcement from caregivers when they do 
this. This technique needs an outside individual’s 
participation in the process. There are no specific 
evaluations on neurologic patients in literature, 
though the technique may be useful in patients with 
incomplete neurologic lesions, and in patients with 
high dependence and good cognitive function. 


Conclusions 


Behavioural techniques have to be used in 
conjunction and/or in addition with other 
therapies (pharmacological treatment, cathe- 
terisation) (LOE 2) 


There is no consensus, either on the definition 
of each technique nor on the population that 
can benefit from it. When available, toileting 
assistance should be used to improve conti- 
nence of neurologic impaired patients. (LOE 
3) 

There is still some evidence that prompted 
voiding is able to decrease incontinence epi- 
sodes. Long-term effect of this therapy is not 
validated. Moreover there is evidence that 
patients who should have more benefit of this 
technique are those with less cognitive 
impairment and higher dependency (LOE 
2/3) 


Recommendations 


° Behavioural techniques could be recommen- 
ded as a part of each individual rehabilita- 
tion program. Grade C 


° No guidelines or consensus on correct inter- 
vals between bladder emptying has been 
reported. They should be fixed, but have to 
be adapted to voiding diary and other rela- 
ted factors as was detailed in the previous 
report: bladder volume, fluid intake, post- 
void residual urine volume, urodynamics 
parameters. Grade C 


° The mental status of a patient must be taken 
into consideration, and a rehabilitation pro- 
gram realistically tailored to the patient’s 
possibilities. Grade B/C. 


IL. CATHETERS 


All technical aspects of incontinence devices can be 
found in the chapter “Technical aspects of continen- 
ce devices” of this report. Detailed description of 
catheter use in neurologic patients can be found in 
the previous ICI 2 report under “Conservative mana- 
gement in neurologic urinary incontinence”, page 
697 and following. Only literature data published 
since are summarized here. 


1. INTERMITTENT CATHETERIZATION [IC] 
a) Background 


Intermittent catheterization (IC) and self-catheteriza- 
tion (ISC) have become properly introduced during 
the last 40 years. In general, the purpose of cathete- 
rization is to empty the bladder and of IC is to resu- 
me normal bladder storage and regularly complete 
urine evacuation. With IC and ISC there is no need 
to leave the catheter in the LUT all the time, thus 
avoiding complications of indwelling catheterization 
(ID). 


It is clear that IC can improve incontinence or make 
patients with neurologic bladder continent if bladder 
capacity is sufficient, bladder pressure kept low, ure- 
thral resistance high enough, and if care is taken to 
balance between fluid intake, residual urine and fre- 
quency of catheterization. 


The main aims of IC and ISC are to empty the blad- 
der and to prevent bladder overdistension in order to 


avoid complications and to improve urological 
conditions. The optimal post-void residual indicating 
the need to start bladder catheterization remains to be 
clarified, though Dromerick et al [2], (LOE 2) 
demonstrated in a series of stroke patients that a 
post-void residual greater that 150ml is an indepen- 
dent risk factor for development of UTI. 


b) Technique 


There exists neither one best technique nor one best 
material, as both depend greatly on patients’ indivi- 


dual anatomic, social and economic possibilities [3] 
(LOE 1). 


Two main techniques have been adopted, a sterile IC 
(SIC) and a clean IC (CIC). The sterile non-touch 
technique [4] involves the use of sterile materials 
handled with sterile gloves and forceps. In an inten- 
sive care unit, some advocate wearing a mask and a 
sterile gown as well. 


In a prospective, randomized cross-over trial done in 
children with neurologic bladder, Schlager et al [5] 
(LOE 3) demonstrated that a new sterile catheter for 
each void did not decrease the frequency of bacteriu- 
ria in comparison with re-usable clean catheters. 


Giannantoni et al [6] (LOE 3) compared prelubrica- 
ted non-hydrophilic catheters with conventional 
Nelaton catheters, finding that pre-lubricated cathe- 
ter use resulted in less urethral injuries and better 
patient satisfaction. 


° Frequency of catheterization: This depends on 
many factors as bladder volume, fluid intake, 
postvoid residual, urodynamic parameters (com- 
pliance, detrusor pressure). Usually it is recom- 
mended to catheterize 4 — 6 times a day during the 
early stage after spinal cord lesion. Some will 
need to keep this frequency if IC is the only way 
of bladder emptying. Others will catheterize 1 — 3 
times a day to check and evacuate residual urine 
after voiding or on a weekly basis during bladder 
retraining 


° Adjunctive therapy: To overcome high detrusor 
pressure antimuscarinic drugs or other bladder 
relaxants can be indicated. For those who develop 
a low compliance bladder, upper tract deteriora- 
tion or severe incontinence, injection of Botuli- 
num toxin in the bladder wall or surgery, such as 
bladder augmentation, may be necessary. 


If catheterization is begun by patients with recurrent 
or chronic UTI and urinary retention, the incidence 
of infection decreases and patients may become 
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totally free of infection. If symptomatic infections 
occur, improper CIC or misuse often can be found. 
Chronic infection persists if the cause of the chroni- 
city remains. Treatment of UTI is necessary if the 
infections become symptomatic. The incidence of 
urethral strictures increases with a longer follow-up. 


Bladder stone formation was found to be associated 
with long-term use of CIC [7] (LOE 2). 


Conclusions 


e CIC is effective and safe to treat the neuro- 
logic bladder in the shortterm and in the 
longterm. (LOE 1) 


° Complications such as UTI are regularly 
seen and seem to be related to both the 
catheterization itself and the existing LUT 
condition (LOE 2) 


¢ Urethral and bladder complications seem to 
increase in the longterm (LOE 2) 


° In order to reduce and prevent complica- 
tions, appropriate materials and correct 
techniques should be taught and performed 
(LOE 3) 


° Adequate frequency of CIC, a non-trauma- 
tizing technique and suitable materials are 
the key factors for a successful outcome 
(LOE 2) 


Recommendations 


° It should be recommended to use CIC as the 
first choice of treatment for those with inabi- 
lity to empty the bladder adequately and 
safely. It is a valuable tool for achieving 
continence in the neurologic voiding dys- 
function. Grade A 


° Proper education and teaching are necessa- 
ry to permit a good outcome. Grade B 


° To prevent and reduce complications, a non- 
traumatizing technique (external lubricant 
or lubricant coated catheters) with adequate 
frequency of catheterization and complete 
emptying should be strictly performed. 
Grade B 


° Minimal requirements for regular once a 
year follow-up are history taking, physical 
examination, imaging, laboratory results 
and urodynamic tests, in order to early 
detect risk factors and complications. Grade 
B/C 


2. INDWELLING URETHRAL CATHETERS — 
TRANSURETHRALLY/SUPRAPUBICALLY 


a) Background 


In early 19th century, a urinary catheter with a bal- 
loon bag (Foley cathether) was developed. After the 
World War I, the majority of spinal cord injured 
(SCD as well as other neurologic patients were trea- 
ted with indwelling urethral cathetherisation (ID) or 
suprapubic catheterisation (SC) due to difficulty in 
voiding or urinary incontinence. Nowadays, inter- 
mittent catheterisation (IC) is recommended for neu- 
rologic patients. Nevertheless many choose ID as a 
mean of treating urinary incontinence due to diffi- 
culty in performing IC or persistent leakage between 
catheterisations. In developing countries ID is still 
the method of choice for those with urinary retention 
or incontinence. 


Studies have shown that ID causes various compli- 
cations such as urethral trauma and bleeding, ure- 
thritis, fistula due to pressure effect caused by impro- 
per size of the urethral catheters and improper tech- 
nique of securing the catheters, bladder and renal 
stones, cystitis, acute and chronic urinary tract infec- 
tion (UTI), bladder neck incompetence, meatus and 
urethral sphincter erosion and bladder carcinoma. 
Many of these complications were related to long- 
term use. Therefore many experts advocate removal 
of the urethral catheter as soon as possible, and usage 
of other methods such as IC or SC to decrease ure- 
thral complications. However, nowadays the compli- 
cations of ID seem less, due to better materials, the 
use of smaller size catheters and a proper technique 
of securing the catheter. 


Transurethral ID needs a lot of meticulous skill and 
care. Materials used should be sterile and handled 
properly by a well-trained person. In some centers, a 
well-trained catheter team has proved to lessen com- 
plications related to catheterisations. 


It is suggested that more frequent catheter change 
should be performed in patients with recurrent urina- 
ry tract infections (once a week or every two weeks) 
[8] (LOE 4). 


The study by Pannek [9] (LOE 3) reported 0.11% 
incidence of bladder cancer amongst SCI individuals 
(48 out of 43,561 patients) which is similar to that 
observed in the general population. However more 
than 60% of the patients with SCI initially presented 
with muscle-infiltrating bladder cancer. The expres- 
sion of inducible nitric oxide synthase was demons- 
trated in patients with SC or ID by Wall et al [10] 
(LOE 3), a finding which may potentially lead to the 
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sustained production of nitric oxide and its oxidative 
products, the nitrosation of urinary amines and the 
formation of potentially carcinogenic nitrosamines 
in the bladder. Hamid et al [11] LOE 3 however „in 
their retrospective series, did not find bladder cancer 
on bladder biopsies in patients with SC and a mean 
catheter time of 12.1 years. 


A case of osteomyelitis of the pubis was rapported by 
Stern et al [12] (LOE 3) 


b) Antibiotic prophylaxis 


Routine antibiotic prophylaxis for patients with SC 
or ID is not recommended. Attempts at eliminating 
bacteriuria associated with indwelling or intermittent 
catheters are generally unsuccessful [13](LOE4). 


For prevention of UTI, general cleanliness and local 
hygiene should be encouraged. If the patient has a 
symptomatic UTI, it is important to check for cathe- 
ter blockade and complications as urinary stones. 
Symptomatic urinary infections have to be treated 
with the most specific, narrowest spectrum antibio- 
tics available for the shortest possible time. 


Guidelines for selecting antimicrobial agents in SCI 
patients are similar to guidelines for the treatment of 
complicated urinary infections in the general popula- 
tion. Characteristics of the quinolones make them 
well suited for treating UTI in SCI patients [14] 
(LOE 4). 


Conclusions: 


° Transurethral ID is not a safe method for a 
long-term use in neurologic patients. (LOE 
2) 

° To control urinary incontinence, ID is effec- 
tive if there is no blockade or urethral/blad- 
der neck erosion (LOE 3) 


° Catheters size 12-16F with as large a lumen 
as possible and smaller (5-10 ml) self-retai- 


Recommendations: 


Whenever a transurethral catheter is 
applied, full silicone or hydrogel-coated 
catheters are preferable. (Grade A/B) 


Use sterile materials and aseptic technique 
followed by the routine catheter care to 
maintain aseptic closed drainage system. 
(Grade C/D) 


Catheters should be changed regularly, if 
possible, before obstruction or infection 
occurs. (Grade C/D) 


Bladder irrigation and antibiotic prophy- 
laxis are not recommended as a routine 
infection-control measure. Symptomatic 
UTI should be treated with narrowest spec- 
trum antibiotic possible (Grade B) 


Patient education on daily cleanliness and 
hygiene care and a thoroughly urological 
check-up are mandatory. (Grade C) 


A short-term ID during the acute phase is 
still a safe method for neurologic patients. 
(Grade B) 


Long-term ID may be safe only if a careful 
check-up of urodynamic, renal function, and 
upper and lower tract imaging are perfor- 
med regularly at least yearly. (GradeB) 


Bladder screening for bladder cancer is 
mandatory especially those with ID/SC more 
than 5-10 years. (Grade C) 


Annual cystoscopy and biopsy may be neces- 
sary for those after 10 years of ID and those 
with an episode of gross hematuria, chronic 
symptomatic UTI refractory to therapy. 
(Grade C) 


ning balloons are recommended for adults to 
minimise the pressure effect on the bladder 
neck and to maximise time to blockage by 
incrustation. (LOE 4) 


Use of less irritating catheters and closed 
drainage system should be encouraged to 
minimise complications. (LOE 2) 

If available siliconised catheters may be used 
with more frequent change. (LOE 3) 


Frequency of change largely depends on 
materials and size of catheter lumen e.g., 
every 1-2 weeks for siliconised latex cathe- 
ters, every 2-4 weeks or longer for silicone or 
hydrogel-coated catheters. (LOE 3) 


c) Suprapubic catheterisation — special aspects 


An alternative to indwelling urethral catheterization 
is an indwelling catheter placed through the lower 
abdomen into the dome of the bladder, called a 
suprapubic catheter (SC). 


Overall the benefit and risks of the SC are very simi- 
lar to the indwelling urethral catheter including the 
risk for urinary tract infection, stone formation, blad- 
der cancer, and maintenance cost of catheter and bag. 
However, there are several benefits and one key 
disadvantage. Its advantages include: minimized risk 
of urethral trauma in men and women, minimized 
risk of urethral destruction in neurologically impai- 
red women with even relatively short-term indwel- 
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ling urethral catheters, and minimized urethral pain. 
The key disadvantage is that it requires a minor ‘sur- 
gical’ produce to insert the suprapubic catheter with 
potential to injure structures adjacent to the bladder, 
especially the large intestine. The preferred insertion 
technique appears to be quite variable by region and 
country. There is no evidence that there is one best 
way to insert the SC. 


Long-term management of the neurologic bladder 
with the SC is a controversial topic in neurourology. 
The issue of controversy is that some rehabilitation 
centers across the world highly favor the suprapubic 
catheter as a safe and effective long-term manage- 
ment of the neurologic bladder. On the other hand, a 
large number of experts have personal experience 
with suprapubic tube complications during its long- 
term use. 


The literature on suprapubic catheterization is limi- 
ted, and most of publications are 20 years or older. 
There are no prospective studies and no RCT’s on 
suprapubic catheterization. The bias of single center 
case series is the short follow-up with a worrisome 
large number of patients who are lost for follow-up. 
It is unclear if these patients may have developed 
complications and have died or were treated with 
alternative bladder management at a different hospi- 
tal. 


Conclusions 


Suprapubic catheter is a reasonable alterna- 
tive to indwelling urethral catheter, but both 
are clearly inferior to intermittent catheteri- 
zation (LOE 3). 


It is a safe and effective short-term manage- 
ment of urinary retention. (LOE 3) 


It is not recommended for the routine use for 
the long-term management of the neurologic 
bladder. (LOE 2) 


Complications of SC are similar to that of 
ID, except the unique complication of bowel 
perforation and no urethral complications. 
(LOE 3) 
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Recommendations 


° Suprapubic catheters are not recommended 
as a safe method for long term use in neuro- 
logic patients. (Grade B) 


° Nowadays with less irritating catheter mate- 
rials, improved closed drainage systems and 
regular urological check-up, long term com- 
plications can be decreased. Nevertheless SC 
is still the last resort when other methods fail 
or are not applicable or are not accepted by 
the patient. (Grade C) 


One should consider patient comfort, conve- 
nience, sexuality and quality of life before 
prescribe SC as a long-term management 
for neurologic patients. (Grade C) 


3. CONDOM CATHETER AND EXTERNAL 
APPLIANCES 


a) Background 


Male patients with neurologic bladder and chronic 
urinary incontinence can be candidates for a condom 
catheter (CC) connected to a urine or leg bag to col- 
lect the urine. However some have difficulty in 
applying CCs, e.g. due to overweight and/or some 
degree of penile atrophy or retraction. 


Conclusions 


CC still has a role in controlling urinary 
incontinence in neurologic male patients 
(LOE 3) 


Long-term use may cause bacteriuria, but it 
does not increase the risk of UTI when com- 
pared to other methods of bladder manage- 
ment. (LOE 3) 


Complications may be less if applied proper- 
ly with good hygiene care, frequently change 
of the CC and maintainance of low bladder 
pressures. (LOE 3) 


Special attention should be paid to people 
with dementia (LOE 3) 


Recommendations (All grades of recommen- 
dation = B/C) 


° To have better control of leakage, a more 
secure CC should be used, and patients 
should be educated and cooperative. 


° To prevent latex allergy, a silicone CC 
should be used and serological examination 
of latex-specific IGE is recommended in 
addition to patient history to better identify 
patients at risk. 


° To prevent compressive effects, choose pro- 
per size CC with self- adhesive. 


° To prevent infection, a daily change of the 
CC could help. 


° To prevent bladder and upper tract damage, 
regular bladder emptying with low bladder 
pressures and low post void residual should 
be persued. 


I. PHARMACOTHERAPY 


Detailed data on pharmacotherapy are presented in 
a specific chapter (10) of the Committee for Drug 
Treatment. This chapter deals only with specific 
issues of pharmacotherapy in neurologic patients. 
We strongly recommend consulting the Drug Treat- 
ment chapter for levels of evidence and recommen- 
dations. References can also be found in the ICI 2 
chapter on conservative management of the neuro- 
logic bladder. 


The principal causes of urinary incontinence in this 
subpopulation are detrusor overactivity (neurologic 
OAD) and/or incompetence of urethral closing func- 
tion. To improve urinary incontinence the treatment 
should aim at decreasing detrusor activity, increasing 
bladder capacity and/or increasing bladder outlet 
resistance. This picture is blurried by the occurence 
of detrusor/sphincter dyssynergia which can be pre- 
sent concomitantly with OAD. 


Pharmacologic therapy has been particularly helpful 
in patients with relatively mild degrees of neurologic 
bladder dysfunction. Patients with more profound 
neurologic bladder disturbances may require phar- 
macologic treatment to improve results of other 
forms of management such as intermittent catheteri- 
zation. 


Although the two most commonly used classes of 
agents are antimuscarinic and alpha-adrenergic bloc- 
kers, the drugs used for treating neurologic blad- 
der/urethral dysfunction should be classified as fol- 
lows (mainly drugs with known studies in neurologic 
bladder are presented here, i.e. their action was eva- 
luated in neurologic patients). 


1. DRUGS FOR INCONTINENCE DUE TO NEUROLOGIC 
DETRUSOR OVERACTIVITY AND/OR LOW COM- 
PLIANT DETRUSOR 


a) Bladder relaxant drugs 
1. OXYBUTYNIN 

. PROPIVERINE 

. TROSPIUM 


. TOLTERODINE 


2 

3 

4 

5. PROPANTHELINE 
6. OXYPHENCYCLIMINE 

7. FLAVOXATE 

8. TRICYCLIC ANTIDEPRESSANTS 


b) Drugs for blocking nerves innervating the blad- 
der and urethra 


1. VANILLOIDS 

e Capsaicin 

° Resiniferatoxin 

2. BOTULINUM TOXIN 


2. DRUGS FOR INCONTINENCE DUE TO NEUROLOGIC 
SPHINCTER DEFICIENCY 


a) Alpha-adrenergic agonists 

b) Estrogens 

c) Beta-adrenergic agonists 

d) Tricyclic antidepressants 

3. DRUGS FOR FACILITATING BLADDER EMPTYING 
a) Alpha adrenergic blockers 

b) Cholinergics 


1. DRUGS FOR INCONTINENCE DUE TO OAD 
AND/OR LOW COMPLIANT DETRUSOR 


a) Bladder relaxant drugs 


Antimuscarinic agents are by far the most useful 
drugs in the management of the neurologic bladder: 
they are used to suppress DOA. 
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General indications of pharmacological treatment in 
DOA are to improve or eliminate reflex incontinen- 
ce, eliminate/ prevent a high intravesical pressure 
and enhance the efficacy of intermittent catheteriza- 
tion (IC), triggered voiding and indwelling catheters. 
Neurologic OAD is mostly associated with a func- 
tional outflow obstruction due to detrusor-sphincter- 
dyssynergia (DSD). For the most part, pharmacothe- 
rapy is used to suppress reflex detrusor activity com- 
pletely and facilitate IC. On the other hand bladder 
relaxant drugs would seem to decrease detrusor- 
contractility also during voidimg. With this situation 
residual urine may increase and must then be assis- 
ted or accomplished by IC. It must be stressed that 
with the current level of knowledge antimuscarinic 
therapy is not a causative treatment, but a sympto- 
matic one. 


1. OXYBUTYNIN 


Oxybutynin hydrochloride is a moderately potent 
antimuscarinic agent with a pronounced muscle 
relaxant activity and local anesthetic activity as well 


° Oral Administration 


Dose-dry mouth analysis showed that the probability 
of dry mouth with an increasing dose was signifi- 
cantly lower with oxybutynin XL than with imme- 
diate-release oxybutynin also in patients with neuro- 
logic bladder (LOE 3). In a 12-week, prospective, 
dose-titration study of extended-release oxybutynin 
(oxybutynin XL) in 10 SCI patients with urodynami- 
cally defined detrusor hyperreflexia, O’Leary et al 
showed clinical improvement within one week 
(decreased urinary frequency and fewer incontinence 
episodes) with oxybutynin therapy following titra- 
tion to 30 mg per day. All patients chose a final effec- 
tive dosage of greater than 10 mg, with 4 patients 
taking the maximum of 30 mg per day. Mean cysto- 
metric bladder capacity increased. No patient expe- 
rienced serious adverse events [15]. Youdim and 
Kogan had similar findings in a small group of neu- 
rologic children [16]. Transdermal oxybutynin is 
another therapeutic option of delivering oxybutynin, 
avoiding most of the side effects, but no clinical stu- 
dies are available in neurologic patients. 


° Intravesical application 


Intravesical instillation of oxybutynin is another 
interesting option of by-passing systemic side- 
effects. The study performed by Lehtoranta K. et al 
[17] (LOE 2) has demonstrated that in case of intra- 
vesical administration, the systemic effect of oxybu- 
tynin is prolonged due to prolonged elimination of 
the parent drug and its metabolite. The rate of symp- 


tomatic improvement ranged from 55 % to 90 %. No 
antimuscarinic systemic side effects have been 
reported in early short-term follow-up studies. 
However a study performed in children with neuro- 
logic bladder revealed that intravesical oxybutynin 
produced central nervous system-related side effects 
[18] (LOE 3). Intravesical instillation of oxybutynin 
is recommended for selected neurologic patients, 
who are already on IC but are still incontinent in bet- 
ween, due to persistent DOA, if oral medication is 
not successful or not tolerated (Grade C). The usual 
dose is 5 mg dissolved in 10-30 ml saline or water. 
The solution is instilled intravesically twice daily 
and retained for at least 30 minutes. There is so far 
no commercial preparation of this medication for 
direct instillation into the bladder. 


Recently intravesical electromotive administration 
of oxybutynin solution has been reported. This 
method of administration is believed to increase bio- 
avability and tolerance [19] (LOE 3). 


Another interesting option is intrarectal administra- 
tion of oxybutyn [20], but this has not been evalua- 
ted in neurologic patients yet. 


2. PROPIVERINE 


Propiverine hydrochloride is a benzylic acid deriva- 
tive with in vitro musculotropic (calcium antagonis- 
tic) activity and moderate antimuscarinic effects. It 
has a well documented effectiveness and a favou- 
rable tolerability and safety profile [21] (LOE 1). 


3. TROSPIUM 


Trospium is a quaternary ammonium derivative with 
mainly antimuscarinic actions, it’s effectiveness and 
safety was confirmed by recent meta-analysis [22] 
(LOE 1). 


4. TOLTERODINE, PROPANTHELINE, OXYPHENCYCLIMI- 
NE, TRICYCLIC ANTIDEPRESSANTS 


are used by many clinicians around the world for 
bladder relaxation in patients with neurologic blad- 
der. Local reports claim good clinical effectiveness. 
In literature no new data in neurologic patients on 
their effect and safety have been reported since ICI 2. 
Flavoxate does seem to be greatly ineffective for 
treating detrusor overactivity.(references in ICI 2 
report) 


b) Drugs for blocking nerves innervating the blad- 
der 


1. VANILLOIDS 


Have been discussed in the ICI 2 report, and refe- 
rences before 2002 are to be found there 
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° Capsaicin 


The use of capsaicin is still largely experimental and 
limited by the fact of prolonged and painful excita- 
tion of the sensory c-fibers. 


e Resiniferatoxin 


Resiniferatoxin (RTX) is a much more potent senso- 
ry antagonist than capsaicin. It is approximately 
1,000 times more potent than capsaicin, based on the 
Scoville Heat Scale. Like capsaicin, it possesses 
vanilloid receptor agonist activity, resulting in desen- 
sitization. However, RTX acts without the potent 
neuronal excitatory effect of capsaicin, and therefore 
elicits less discomfort. 


Giannantoni et al [23] (LOE 2) demonstrated that 
resiniferatoxin instillation is superior to that of cap- 
saicin in terms of urodynamic results and that it does 
not cause the inflammatory side effects associated 
with capsaicin.. The use of this vanilloid promises an 
alternative for capsaicin that would be potentially 
therapeutic for overactive bladder. However, formal 
controlled trials still have to be performed to deter- 
mine the precise use and dosage for this agent. The 
key advantage of RTX is that it is at least as effecti- 
ve as capsaicin, without much of the local and syste- 
mic side effects, such as pain and, inflammatory neu- 
ropeptide release and autonomic dysreflexia. 


Recently Kuo et al [24] (LOE 2) rapported results of 
intravesical instillations of 10 uM RTX solution in 
20 patients with spinal cord injury and detrusor 
sphincter dyssynergy. The mean maximum cystome- 
tric capacity increased significantly after treatment, 
but the detrusor pressure showed no significant chan- 
ge. The clinical effect was observed in two-thirds of 
patients with a spinal cord lesion. No changes in 
detrusor sphincter dyssynergy were observed. 


RTX seems to have a beneficial effect on neurologic 
DOA (LOE 3). Randomized controlled studies are 
needed to determine its place in the treatment of neu- 
rologic DOA. Also the optimum doses (concentra- 
tion) as well as the intertreatment intervals need to be 
determined. 


2. BOTULINUM TOXIN A 


Botulinum toxin A (BTX) is the most potent biologi- 
cal toxin known to man. The toxin acts by inhibiting 
acetylcholine release at the presynaptic cholinergic 
junction. Inhibited acetylcholine release results in 
regionally decreased muscle contractility and muscle 
atrophy at the site of injection. The chemical dener- 
vation results in a reversible process, as axons 
resprout in approximately 3-6 months. 


There are two urological indications for botulinum 
toxin: detrusor overactivity and detrusor/sphincter 
dyssynergy (reversible shincterotomy). 


Recently De Seze et al [25] (LOE 3) performed a 
randomized, placebo controlled study of transperi- 
neal intrasphincteric injections of botulinum toxin in 
spinal cord injured patients with detrusor-sphincter 
dyssynergy. They used 100 IU of Botox versus lido- 
caine. After botulinum toxin therapy the post void 
residual and maximum urethral pressure decreased 
significantly whereas no significant improvement 
was shown in the lidocaine group. 


In another study by Kuo [26] (LOE 3) patients with 
detrusor hypocontractility due to peripheral neuropa- 
thy were studied. Treatment consisted of 50 IU of 
Botox transurethral injections in the sphincter. Suc- 
cess rate of 90% was reported. Median voiding pres- 
sure and maximum urethral clossure pressure decrea- 
sed and were followed by post void residual decrea- 
se which remained stationary for 3 months. In a big- 
ger study on a non-homogenous population of neu- 
rologic and non-neurologic patients Kuo [27] (LOE 
3) obtained similar results with Botox doses 50-100 
IU 


An analysis of 200 cases treated with BTX intrade- 
trusor for neurologic detrusor overactivity demons- 
trated a significant reduction in pressure parameters 
and increase in bladder compliance [28] (LOE 3). 


A recently finished double-blind, multi-centre, ran- 
domised, placebo-controlled study evaluated botuli- 
num toxin intradetrusor efficacy in 59 patients (53 
spinal cord injury; 6 multiple sclerosis). Significant 
reductions in number of incontinence episodes com- 
pared to baseline (ps0.05) were observed within the 
BTX group, but not in the placebo group. 


Effects were apparent by the first assessment (week 
2) and were maintained throughout the study period. 
Also improvement in functional parameters was 
observed for BTX but not for the placebo group 
(Significant increases in mean maximum cystome- 
tric capacity and significant decreases in maximum 
detrusor pressure) (Schurch B. 2004, personal com- 
munication , LOE 2). 


Schulte-Baukloh et al [29](LOE 2) demonstrated the 
clinical benefit of botulinum toxin (Botox) detrusor 
injections in children with myelomeningocoele. 
They injected 85 to 300 IU of botulinum toxin into 
30 to 40 sites of the detrusor muscle. The maximal 
bladder capacity increased and the maximal detrusor 
pressure decreased. 
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In another studies by these authors [30] (LOE 2) per- 
formed in children with neurologic detrusor overac- 
tivity resistant to anticholinergic therapy, they injec- 
ted 30-50 sites of the detrusor muscle at 12 UI/kg of 
body weight up to a maximum of 300 UI and obser- 
ved similar results as mentioned above. 


Recently a case report of succesful therapy with 
botulinum toxin type B in a patient with multiple 
sclerosis was also published [31](LOE 4). 


There have been 3 publications so far showing that 
BTX injections into the sphincter /or detrusor can 
cause transient general muscle weakness. Dykstra 
and Sidi saw such an effect after injection in the ure- 
thral sphincter in 3/5 SCI patients and documented it 
with electromyography of the deltoid muscle [32]. 
Generalised muscle weakness after BTX injection 
was also described in 2 SCL patients by Wyndaele 
and Van Dromme [33]. Del Popolo reported hyposte- 
nia with reduced supralesional muscle force in 5.3 % 
of 93 patients with neurologic DOA (Del Popolo, Li 
Marzi, Panariello, and Lombardi: ISCoS meeting 
Athens, September 26-29, 2004, abstract oral 25 
page 80). They suspected high dose and high spinal 
lesion to be contributing factors. Some caution is 
warranted about such possible side effects, and it is 
recommended to evaluate these further as more 
patients are treated in this way (Grade B). 


2. DRUGS FOR INCONTINENCE DUE TO NEURO- 
LOGIC SPHINCTER DEFICIENCY 


Several drugs, including alpha-adrenergic agonists, 
estrogens, beta-adrenergic agonists and tricyclic 
antidepressants, have been used to increase outlet 
resistance. No adequately designed controlled stu- 
dies of any of these drugs for treating neurologic 
sphincter deficiency have been published. In certain 
selected cases of mild to moderate stress incontinen- 
ce a beneficial effect may be obtained. 


3. DRUGS FOR FACILITATING BLADDER EMP- 
TYING 


a) Alpha adrenergic blockers 


Alpha-adrenoceptors have been reported to be pre- 
dominantly present in the bladder base, posterior 
urethra and prostate. Alpha-blockers have been 
reported to be useful in neurologic bladder by 
decreasing urethral resistance during voiding (refe- 
rences ICI 2 report). 


Schulte-Baukloh et al [34] (LOE 3) studied the effect 
of alfuzosin in children with neurologic bladder and 
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found that the detrusor leak point pressure decreased 
significantly. Additionally they demonstrated the 
lack of severe side-effects of such therapy. 


b) Cholinergics 


In general, bethanechol chloride seems to be of limi- 
ted benefit for detrusor areflexia and for elevated 
residual urine volume. Elevated residual volume is 
often due to sphincter dyssynergia. It would be inap- 
propriate to potentially increase detrusor pressure 
when concurrent DSD exists. 


Conclusions 


Bladder relaxant drugs, including oxybuty- 
nin, propiverine, trospium and tolterodine 
have a documented suppressive effect on 
incontinence by controlling overactive blad- 
der, thereby improving storage function 
(LOE 1). 


However, all of these drugs presently avai- 
lable have considerably high incidence of 
side effects (dry mouth, constipation, urina- 
ry retention, etc.), which limits their usage. 
Tolterodine, propiverine, trospium and 
controlled-release oxybutynin have signifi- 
cantly less side effects compared to imme- 
diate-release oxybutynin (LOE 1). 


Although the oral application is the usual 
way, intravesical instillation or intrarectal 
(oxybutynin) may be an alternative (LOE 4). 


Intravesical instillation of capsaicin/resinife- 
ratoxin has been reported to improve spinal 
reflex incontinence for several months after 
instillation (presumably blocking sensory 
input). Resiniferatoxin is preferable (LOE 
3). 


Botulinum toxin injections into the detrusor 
muscle was reported to improve incontinen- 
ce and increase functional bladder capacity 
in spinal cord injured patients with neurolo- 
gic DOA (LOE 2). 


Botulinum toxin sphincteric injections were 
reported to decrease outlet resistance in case 
of detrusor sphincter dyssynergy in patients 
with neurologic bladder (LOE 2) 


There is no adequately designed controlled 
study of any drug for neurologic sphincter 
deficiency. 


5. Recommendations for practice 


° Bladder relaxant agents should be recom- 
mended for the treatment of reflex inconti- 
nence evoked by neurologic detrusor overac- 
tivity in patients in whom IC alone is unable 
to control it (Grade A). 


° Titration of the dosage of these drugs indivi- 
dually should be done to achieve maximum 
therapeutic effect and minimal side effect. If 
one drug is not tolerated, try another drug 
as it may have less side effects (Grade C/D). 


¢ Botulinum toxin injections may be an alter- 
native for DOA if conventional therapy fails 
(Grade B). 


° Vanilloids intravesical therapy still remains 
experimental and therefore is not recom- 
mended except within clinical trials (Grade 
C/D) 


° Further attempts for the treatment of OAD 
should be undertaken to develop the ideal 
drug in terms of good efficacy, tolerability 
and safety (Grade D). 


° For decreasing outlet resistance in neurolo- 
gic bladder a-adrenergic antagonists may be 
used (Grade C) 


¢ Botulinum toxin sphincteric injections may 
be an alternative to sphincterotomy in case 
of detrusor —sphincter dyssynergy (Grade B) 


° For neurologic sphincter deficiency no effec- 
tive drugs are available up to now; further 
research is needed (Grade D). 


° For detrusor areflexia no effective drugs are 
avaliable up to now (IC remains the gold 
standard) ; further research is needed 


IV. ELECTROSTIMULATION 


1. ELECTRICAL NEUROMODULATION 
a) Background 


In the last decade sacral nerve neuromodulation has 
been confirmed as a valuable treatment option to 
treat patients with symptoms of overactive bladder. 
The success with sacral neuromodulation has increa- 
sed the interest in other neuromodulation techniques. 


The current techniques of neuromodulation for trea- 
ting overactive bladder — which includes detrusor 
overactivity of neurologic origin - are (a) anogenital 
electrical stimulation, (b) transcutaneous electrical 
nerve stimulation (TENS), (c) sacral nerve neuromo- 
dulation, (d) percutaneous posterior tibial nerve sti- 
mulation (Stoller afferent nerve stimulation, SANS) 
and (e) magnetic stimulation. 


It is not really known how neuromodulation works, 
however, there is strong evidence that neuromodula- 
tion works at a spinal and at a supraspinal level. 


The most important spinal inhibitory mechanisms of 
the micturition reflex are the guarding reflex (increa- 
sed activity of the striated urethral sphincter in res- 
ponse to bladder filling, reflexively reducing detru- 
sor contraction), Edvardsen’s reflex (increased acti- 
vity of the sympathetic nervous system in response 
to bladder filling shown in animals), anal dilatation 
(afferent pathway: anorectal branches of the pelvic 
nerve, prevents voiding during defecation), gentle 
mechanical stimulation of the genital region (afferent 
pathway: dorsal clitoral or penile branches of the 
pudendal nerve; prevents voiding during intercourse) 
and physical activity (afferent pathway, muscle affe- 
rents from the limbs prevents voiding during fighting 
or fleeing). 


At least two potential mechanisms are possible: acti- 
vation of efferent fibres to the striated urethral 
sphincter reflexively causes detrusor relaxation and 
activation of afferent fibres cause inhibition at a spi- 
nal and a supraspinal level. 


Dalmose et al [35] (LOE 3) reported an increase in 
cystometric capacity by conditional short duration 
electrical stimulation of the penile/clitoral nerve in 
patients with spinal cord injury. Lee et al [36] (LOE 
3) described a case of self-controlled dorsal penile 
nerve stimulation for bladder overactivity in a 33- 
year-old man with C6 incomplete quadriplegia with 
beneficial effect on leakage between catheterization. 


Amarenco et al [37](LOE 2) described results on 
urodynamic parameters of acute percutaneous poste- 
rior tibial nerve stimulation in 44 patients with neu- 
rologic bladder overactivity. He observed an increa- 
se in mean first involuntary detrusor contraction 
volume as well as in mean maximum cystometric 
capacity. 


So far no reports refer to chronic percutaneous tibial 
nerve stimulation and magnetic stimulation in 
patients with neurologic OAB. 
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Conclusions 


° Electrical neuromodulation mostly is not the 
first line treatment for neurologic detrusor 
overactivity. There are some limited reports 
showing that it may be beneficial (LOE 3). 


Recommendation 


° If pharmacotherapy fails to relax the hyper- 
reflexic detrusor, electrical neuromodulation 
may be optional in patients with neurologic 
detrusor (Grade C/D) 


2. ELECTRICAL STIMULATION OF THE PELVIC 
FLOOR MUSCULATURE 
a) Background (See ICI 2002 page 740) 


The aim of electrical stimulation in patients with 
neurologic urinary stress incontinence is to improve 
the function, which are strengh and/or timing of the 
pelvic floor muscle contraction. 


Electrical stimulation is provided nowadays mostly 
by portable battery powered stimulation. It offers a 
seemingly infinite combination of wave forms, fre- 
quencies, intensities, electrode placements etc. 


In patients with incomplete denervation of the pelvic 
floor muscle and of the striated sphincter, electrosti- 
mulation via anal or vaginal plugs performed over 
months, may improve pelvic floor function, and may 
thus improve incontinence. The incompleteness of 
the lesion should be as such that the patient is able to 
contract voluntary the pelvic floor, even if such 
contraction is weak. 


Conclusions 


° Although from the theoretical point of view 
and based on limited personal clinical expe- 
riences electrical stimulation via anal or 
vaginal plugs could be able to improve the 
strength of pelvic floor musculature, inclu- 
ding that of the striated sphincter muscle, 
there is no study published which deals with 
this matter (LOE 5) 


Recommendations (Unchanged since ICI 
2002) 


° In patients with incomplete denervation of 
the pelvic floor muscle and the striated 
sphincter, electrostimulation via anal or 
vaginal plugs performed over months, may 
be an option to improve pelvic floor func- 
tion, thus improve incontinence. 


° The incompleteness of the lesion should be 
as such that the patient is able to contract 
voluntary the pelvic floor even if this is weak 
(Grade C/D) 


3. INTRAVESICAL ELECTRICAL STIMULATION 
(IVES) 


° Background (read ICI 2002 page 741 and follo- 
wing) 


The afferent stimuli induced by IVES travel along 
afferent pathways from the LUT to the correspon- 
ding cerebral structures. This “‘vegetative afferen- 
tion” results in the occurrence of sensation for blad- 
der filling/urge to void, with subsequent enhance- 
ment of active contractions and possibly also in 
voluntary control over the detrusor. A feedback trai- 
ning is mediated by enabling the patient to observe 
the change of the detrusor pressure on a water mano- 
meter, which enables the patient to notice when a 
detrusor contraction takes place. This also facilitates 
voluntary control. 


The technique involves a catheter with a stimulation 
electrode, introduced into the bladder and connected 
to the stimulator. Saline (0,9 %) is used as the current 
leading medium within the bladder. The neutral elec- 
trode is attached to the skin in an area with preserved 
sensation, usually in the lower upper abdomen. 


Intravesical electrical stimulation of the bladder 
(IVES) is still a controversial therapy for patients 
with neurologic detrusor dysfunction. 


It is worthwhile to apply intravesical electrostimula- 
tion, bearing in mind inclusion and exclusion crite- 
ria, especially to verify functional afferent fibres 
within the bladder and the cortex. Intravesical elec- 
trotherapy is able to improve neurologic bladder dys- 
function, primarily by stimulating a-delta mecha- 
noafferents inducing bladder sensation and the urge 
to void and consequently increasing the efferent out- 
put with improvement of micturition and conscious 
control. Therefore IVES is the only available option 
to induce/improve bladder sensation and to enhance 
the micturition reflex in incomplete central or per- 
ipheral nerve damage. However, proper indication is 
crucial and this type of therapy should only be 
applied in those with afferent fibres between the 
bladder and the cortex, proved by the evaluation of 
viscerosensor cortical evoked potentials. If these 
conditions are respected, IVES can be effective. In 
ICI 2002 30 studies about IVES have been reviewed. 
The conclusions for this consultation are not diffe- 
rent from what was given in 2002. 
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TECHNIQUES OF ELECTROSTIMULATION INVOLVING 
SURGERY ARE TO BE FOUND IN THE SURGERY SECTION. 


Conclusions 


° Basic research during the last decade has 
proved the underlying working concept of 
IVES (LOE 3) 


° The results reported in the literature are 
controversial, mainly because of different 
inclusion and exclusion criteria (LOE 3). 


° In the only sham-controlled study the treat- 
ment period is too short and the inclusion 
and exclusion criteria are not really defined 
(LOE 3). 


° The alternative may be either life long inter- 
mittent catheterisation or bladder augmen- 
tation. In this regards IVES is cost-effective 
(LOE 3) 


Recommendations 


° Intravesical electrotherapy is able to impro- 
ve neurologic bladder dysfunction, inducing 
bladder sensation and the urge to void and 
consequently increases the efferent output 
with improvement of micturition and 
conscious control.Grade B/C 


° IVES is the only available option to 
induce/improve bladder sensation and to 
enhance the micturition reflex in patients 
with incomplete central or peripheral nerve 
damage.Grade B 


° Selection of patients is crucial and IVES 
should be applied only if afferent fibres bet- 
ween the bladder and the cortex are still 
intact and if the detrusor muscle is still able 
to contract. If these premises are respected, 
IVES is effective. Grade B 


° The ideal indication is the neurologic hypo- 
sensitive and hypocontractile detrusor 
Grade C 


C4. SURGICAL TREATMENT 


I. INTRODUCTION 


Neurologic urinary incontinence may primarily 
result from dysfunction of the sphincter, the detrusor, 


or both in combination. Surgery may correct the 
incontinence, but it is usually indicated only after all 
conservative measures have been attempted and 
have proved to be ineffective. 


Although preservation of renal function is a major 
goal of surgical treatment in this group, improve- 
ment in quality of life is the primary focus of thera- 
py in most cases. Thus other factors to be considered 
in deciding on therapy will include: 1) social cir- 
cumstances, 2) degree of disability, 3) cost effective- 
ness, 4) patient motivation and 5) complications. 


The following section is a critical overview of the 
surgical procedures available to manage the various 
forms of neurologic urinary incontinence. 


II. FAILURE TO EMPTY 


1. SURGERY TO ENHANCE DETRUSOR 


CONTRACTILITY 


Restoration of the bladder’s reservoir function in 
combination with efficient voluntary emptying has 
been the aim of the bladder stimulation over the past 
decades. A variety of implants have been used in 
patients with spinal cord injury or disease, with elec- 
trodes on the bladder wall, the splanchnic pelvic 
nerves, the conus medularis, the mixed sacral nerve 
and the sacral anterior roots. 


Direct bladder stimulation has produced poor results 
and has been abandoned [1]. Splanchnic pelvic nerve 
stimulation has also been abandoned due to difficul- 
ties encountered with surgical access and because 
these nerves also include sympathetic fibers to the 
bladder neck and afferent fibers [2]. Stimulation at 
the conus medularis level has been reported, with 
electrodes implanted directly into the grey matter of 
the cord [3]. When repeated, this work could not be 
reproduced [4]. 


a) Sacral anterior root stimulation 


Brindley, in London, started animal experiments in 
order to develop a system for intradural sacral ante- 
rior root stimulation in the 70’s. The first successful 
sacral anterior root stimulator in a human subject 
with traumatic paraplegia, was implanted in 1978 
[5]. Since then more than 3000 patients have been 
implanted worldwide. The technique of intradural 
sacral anterior root stimulation consists of the com- 
bination of complete posterior rhizotomies (S2, S3, 
S4) and simultaneous implantation of the Finetech- 
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Brindley electrodes on the remaining anterior roots. 
Posterior rhizotomy promotes detrusor areflexia and 
normal compliance, thus avoiding reflex incontinen- 
ce.Posterior rhizotomy will also abolish reflex bowel 
emptying, and sexual function. With this technique 
more than 80% of the patients were able to achieve 
sufficient intravesical pressure to produce efficient 
voiding. Several attempts since then have been made 
to improve this technique. The principal purpose of 
the Finetech-Brindley bladder controller is to achie- 
ve bladder emptying. Stimulation of the anterior 
sacral roots, mainly S3 and S4, results in bladder 
contraction with simultaneous activation of the ure- 
thral sphincter and pelvic floor. The nerve roots 
contain a mixed population of somatic fibers inner- 
vating leg musculature, pelvic floor muscles, ure- 
thral and anal sphincters and pre-ganglionic para- 
sympathetic fibers innervating the detrusor muscle. 


The somatic nerve fibers supplying the urethral 
sphincter have a larger calibre than the parasympa- 
thetic fibers; since large diameter fibers need a lesser 
stimulus for activation than the smaller ones, activa- 
tion of the smaller diameter fibers is always accom- 
panied by activation of the larger ones. The result is 
simultaneous activation of the detrusor and the ure- 
thral closure mechanism. The striated muscle of the 
sphincter relaxes more rapidly than the smooth 
muscle of the detrusor, which continues to contract 
after the cessation of the stimulation. Intermittent sti- 
mulation with bursts of impulses produces a rapid 
contraction of the urethral sphincter and a slow but 
more sustained contraction of the detrusor. Micturi- 
tion occurs during the gap at the end of each burst of 
impulses. Electrical micturition occurs at physiolo- 
gic pressures in 4 to 8 spurts, within one minute in 
most patients. The bladder then remains areflexic 
until the next micturition sequence. [6 to 9](LOE 4). 


Several additional methods have been investigated to 
obtain a more physiological voiding pattern. These 
include surgical interruption of the somatic fibers, 
blockage of pudendal nerve transmission, fatiguing 
of the urethral sphincter, and selective small fiber 
activation. Some work has been done on the selecti- 
ve activation of the small diameter parasympathetic 
fibers on the ventral sacral nerve roots, using a selec- 
tive anodal block. The principle of this technique is 
based on the observation that close to an anodal 
contact, the propagation of an action potential can be 
blocked by hyperpolarization of the fiber membrane. 
If the membrane is sufficiently hyperpolarized, 
action potentials cannot pass this zone and are wiped 
out. As large diameters fibers need a smaller stimu- 
lus for blocking than do the smaller fibers, a selecti- 


ve blockage of the large fibers is possible. Thus, 
selective small fiber activation can be obtained by a 
combination of excitation of both large and small 
diameter fibers and by blockage distal to the excita- 
tion point of the propagation of the induced action 
potentials in the larger fibers. This can be achieved 
with rectangular pulses or by the application of mul- 
tichannel-generated quasitrapezoidal pulses in an 
anodal block stimulation technique. These studies 
have shown feasibility in animals, with the hope that 
dorsal rhizotomy can be avoided. [10 to 14] 


Other attempts to avoid posterior rhizotomy have 
used selective urethral sphincter blockade and rever- 
sible deafferentation using cryotherapy. If these 
results can be reproduced in chronic trials and during 
intra operative evaluation, this technique may play 
some role in clinical practice [15]. 


Another technique recently described by Kirkham et 
al [16] is that of combining sacral anterior root sti- 
mulation for electromicturition with electrostimula- 
tion of the posterior sacral roots to suppress the 
detrusor hyperreflexia (SPARSI), thus also achieving 
efficient emptying and avoiding the rhizotomy. 
Results are reported on only five patients, and per- 
sistent dyssynergia prevented complete bladder emp- 


tying. 
Recommendations 


° Sacral anterior roor stimulation combined 
with posterior rhizotomy is a valuable 
method to restore bladder function in selec- 
ted spinal cord injury patients suffering 
from neurogenic detrusor overactivity 
refractory to medical treatment (Grade C)) 


° More studies are awaited to validate tech- 
niques to make doral rhizotomy unnecessa- 


ry. 


b) Muscle augmentation (LOE 4) 


Though neurostimulation, especially of the ventral 
sacral roots, is effective in inducing contraction in 
spinal cord lesions above the micturition centre, it 
has no role to play in the flaccid neurologic bladder 
due to lesions at or below the sacral micturition 
centre. The treatment of choice for the atonic bladder 
is clean intermittent catheterisation. However, in an 
attempt to eliminate catheter related morbidity and 
improve quality of life, restoration of bladder 
contractility may be desirable. The use of a striated 
muscle flap that can be electrically stimulated to aug- 
ment bladder contractility is an attractive idea. 
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Some authors have evaluated the use of the latissi- 
mus dorsi muscle wrapped around an artificial reser- 
voir or wrapped around the atonic bladder, after divi- 
sion of its motor supply and its reanastomosis to an 
active nerve [17 to 19]. Others have tried using the 
rectus abdominus because of its proximity to the uri- 
nary bladder [20]. Latissimus dorsi bladder myoplas- 
ty involves muscle transposition with microsurgical 
vascular and nerve anastomosis. It has been shown 
that the latissimus dorsi wrapped around the bladder 
is able to generate enough intravesical pressure to 
promote voiding. Although initial experience was 
promising [21, 22] later chronic studies showed fai- 
lure to empty mostly related to electrode problems 
[23]. (LOE 4) 


Recommendations 


° More studies are needed to evaluate the cli- 
nical applicability of muscle augmentation 
techniques 


2. SURGERY TO DECREASE OUTLET RESISTANCE 
a) Sphincterotomy 


Transurethral incision of the external urinary sphinc- 
ter (TURS) has been used to promote bladder emp- 
tying and prevent urologic complications in male 
spinal cord injury patients for nearly 50 years [24]. 
The goal is to reduce the intravesical voiding pressu- 
re mediated by bladder contractions against a dyssy- 
nergically contracted external urethral sphincter. 


The primary indication for sphincterotomy is in 
those individuals who have elevated residual urine 
volumes in the presence of good but involuntary 
detrusor contractions and who have failed conserva- 
tive management. Other indications are repeated epi- 
sodes of autonomic dysreflexia [25], typically in a 
tetraplegic patient with poor hand function, whose 
bladder drainage through intermittent catheterization 
(IC) is difficult, repeated urinary tract infections, dif- 
ficult catheterizations due to urethral false passages 
[26], and/or secondary bladder neck obstruction due 
to a ledge formation [27]. Inadequate bladder draina- 
ge resulting in upper tract changes, decreased renal 
function, vesico-ureteral reflux, stone disease and 
prostate-ejaculatory reflux, with associated epididy- 
mo-orchitis, may also be considered indications for 
TURS. Following sphincterotomy, improvement in 
bladder emptying and stabilization of the upper uri- 
nary tract function has been reported in up to 90% of 
patients [28]. 


Transurethral external sphincterotomy can be perfor- 
med with either a knife electrode or using a resection 
loop [29]. Following electrosurgical TURS signifi- 
cant intraoperative and postoperative bleeding may 
occur. In addition, urethral strictures, and need for 
re-operation has been reported in 30 to 60% [30, 31] 
of patients. Other failures reported are due to inade- 
quate surgery, post TURS bulbous urethral strictures 
and poor detrusor contractility. In order to improve 
these results both contact and beam lasers have been 
used [32]. Bladder leak point pressure below 40 cm 
water seems to be a useful urodynamic parameter for 
the successful outcome of TURS [33]. 


Following TURS, some patients may have difficulty 
keeping the external condom in place. Although such 
patients have been helped in the past by placement of 
a semi rigid penile implant,.the incidence of infec- 
tion, erosion and implant failure in this patient popu- 
lation has been significant compared to non paraly- 
zed patients. Thus this procedure is now reserved for 
a very selected group. With adequate control of uri- 
nary tract infection, implant failure rate has been 
reduced in some series to 8% [34] 


In practise, the use of sphincterotomy has signifi- 
cantly declined, over the past ten years due to indif- 
ferent results, lack of good outcome studies and 
increased reliance on intermittent catheterisation 
(LOE 4). 


Recommendation 


° Transurethral incision of the external 
sphincter is an option to adequately drain 
the bladder and prevent urological compli- 
cations in the spinal cord injury male 
patients (Grade C). 


b) Implantable stents 


External sphincter stents have the potential to obvia- 
te dyssynergic external sphincter activity and reduce 
the incidence of recurrent obstruction. In addition 
some stents may be truly reversible. The UroLume 
prosthesis is made of a superalloy mesh that expands 
and shortens, similar to a Chinese finger toy when 
deployed from the insertion tool. The geometry, elas- 
tic property, and the radial force of the stent material 
allow it to maintain its position and continuously 
prevent obstruction by the external sphincter. The 
large lumen (42 Fr) created by the prosthesis permits 
catheterization and cystoscopy after epithelializa- 
tion. In 153 patients at 15 centers, sphincter stent pla- 
cement has achieved clinical success with up to two 
years of follow-up. The simplicity of placement and 
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minimal associated morbidity makes the sphincter 
prosthesis an attractive modality to treat external 
sphincter dyssynergia. A prospective randomized 
study between the UroLume stent versus sphinctero- 
tomy at three model SCI centers has just been repor- 
ted. Decrease in voiding pressure was significant for 
both sphincterotomy and stent patients. No signifi- 
cant change in bladder capacity occurred after either 
sphincterotomy or stent placement. Residual urine 
decreased in both sphincterotomy and stent patients. 
The mean length of hospitalization and operation 
were significantly shorter for stent patients rather 
than sphincterotomy [35]. Long-term results confir- 
ming the initial results have also been reported, 
however it should be noted that out of 160 patients, 
only 42 were evaluable after 5 years, throwing some 
doubt on the positive conclusions of this study [36]. 
A smaller long-term study, on 7 patients who were 12 
years out from stent placement has been reported. 
Again the positive conclusions must be tempered 
with the fact that all needed some further surgical 
intervention during follow-up [37] (LOE2). There 
have been several non-randomized studies on the use 
of different stents with disappointing results [38 to 
40]. The main reported complications are migration 
of the stent, persisting urinary tract and prostatic 
infection leading to autonomic dysreflexia , calculus 
formation, encrustation, tissue growth in addition to 
pain and irritative symptoms [41] (LOE 4) 


Despite the above-mentioned randomised study, 
stents have not been accepted as standard practice in 
the neurologic patient. 


Recommendation 


° Intraurethral stents are an option to decrea- 
se outlet resistance but longterm results do 
not seem to be very good (Grade C) 


HI. FAILURE TO STORE 


1. SURGERY TO DECREASE DETRUSOR 
CONTRACTILITY 


Management of detrusor hypercontractility will be 
directed at restoring storage function to as close to 
normal as possible, reducing the associated inconti- 
nence and possibility of upper tract changes. This 
management cannot be carried out in isolation as the 
patient’s ability to empty may be compromised by 
the lesion itself or the therapy for the hyperreflexia, 
and must therefore also be considered [42, 43]. 
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Surgery to decrease detrusor contractility by altering 
the sacral reflex arc has historically been unsuccess- 
ful. Mainly because of this, enterocystoplasty and its 
alternatives have achieved a ‘gold standard’ position 
in the management algorithm of these cases. Conti- 
nued concern regarding long-term complications of 
these procedures has prompted several alternatives 
to enterocystoplasty to be developed. These include 
gastrocystoplasty, autoaugmentation, ureterocysto- 
plasty and the use of demucosalised bowel segments. 
This has also prompted a ‘resurgence’ of methods to 
peripherally denervate or neurologically decentralize 
the bladder and the development of techniques to 
modulate the sacral reflexes. These techniques will 
be discussed in the following section. 


a) Enterocystoplasty 


It has been accepted practise for many years that 
patients with intractable detrusor hyperreflexia and 
or low compliance, with associated incontinence 
and/or upper tract deterioration, can be managed suc- 
cessfully by enterocystoplasty. This assumes that the 
patient can empty the bladder appropriately, the neu- 
rologic disease is not rapidly advancing and that all 
conservative measures have been exhausted. Despite 
this, the levels of evidence to support this in the lite- 
rature are poor. There are multiple series of studies 
describing retrospective results of this procedure. 
The results are uniformly good in terms of continen- 
ce and improvement or stabilization of upper tracts. 
Many studies also confirm the associated improve- 
ment of urodynamic storage characteristics [44 to 
48]. In this most recent paper, the long term impro- 
vement in clinical and urodynamic outcome was 
achieved with half the patients requiring further sur- 
gical procedures. 


As a general critisism, these papers vary greatly in 
number of patients studied. They are retrospective in 
nature and very often refer to a heterogeneous group 
of patients, not all of whom have a neurologic etio- 
logy. Techniques, including choice of bowel seg- 
ment, vary from series to series and many patients 
require additional surgery (outlet enhancement, 
reflux prevention, catheterizable stomas etc.) to 
achieve success. In addition results are not generally 
evaluated in any standardized fashion, such that 
there is significant physician bias in the interpreta- 
tion of results, and attempts to compare series is 
compromised. Follow up is often too short to be truly 
meaningful [45, 46]. 


A universal theme found in all is that complications 
are common. These include recurrent infection (37 — 


59 %), stones (22 %), recurrent incontinence, bowel 
obstruction, and perforation. More remote complica- 
tions included malignancy and metabolic abnormali- 
ties. The complication rate in some series reached 
more than 40%. Re-operation rates were similarly 
high, and intervention was needed both in short and 
long term follow up in up to 44 % (>10 years). 


Despite these observations, all authors refer to the 
overall success of this procedure. However, they do 
generally qualify this in their conclusions by com- 
menting that careful patient selection is required 
along with life time follow up (LOE 4). 


Recommendation 


° Enterocystoplastie has passed the test of 
time in achieving a low pressure reservoir 
but complications and reinterventions are 
common (Grade C) 


b) Alternatives to enterocystoplasty 
1. GASTROCYSTOPLASTY 


Gastrocystoplasty was popularized as a more sui- 
table segment for augmentation in the pediatric neu- 
rologic population. The absence of metabolic acido- 
sis and thinner mucus were some of its advantageous 
characteristics. There are very few meaningful stu- 
dies on the use of gastrocystoplasty in the adult neu- 
rologic patient, so discussion of this will be dealt 
with in the pediatric section. 


2. URETEROCYSTOPLASTY 


Similarly, there are very few papers on the use of this 
technique in adults. 


3. DETRUSOR MYECTOMY (AUTO-AUGMENTATION) 


Detrusor myectomy (auto-augmentation) was intro- 
duced in 1989 by two separate research teams, one 
concentrating on children, and the other on adults. 
The treatment is intended to allow the bladder to 
enlarge when the functional capacity is reduced by 
detrusor overactivity or low compliance, in patients 
with neuropathology, who are refractory to anticho- 
linergic medication. Patients have been followed for 
up to ten years [49, 50]. 


In this technique, a large part of the detrusor muscle 
is excised, leaving the mucosa intact and thereby 
creating an “artificial diverticulum”. As a result the 
emptying contraction is reduced, and thus patients 
must use intermittent catheterisation. 


Bladder enlargement following detrusorectomy 


develops relatively slowly, taking about 1-2 years. 
During this period medical treatment with anticholi- 
nergics (mostly in a much lower dose then before 
surgery) may be beneficial [51]. Occasionally, late 
reduction of capacity, caused by fibrosis, has been 
reported. Securing omentum to cover the serosal side 
of the mucosa after the detrusorectomy has been des- 
cribed to avoid this. However, results do not confirm 
that this maneuver makes any difference [52 to 54]. 
A study on 62 adult patients with various neuropa- 
thies (about 75% traumatic spinal cord injury) and a 
minimum follow-up of 2 years has been reported 
[55]. The average follow-up was two and a half 
years. The only complication noted was intra-opera- 
tive mucosal perforation in one third of patients. Fol- 
lowing the procedure, most patients required no or 
significantly reduced anticholinergic use. Sixteen 
failures were reported: In those patients who respon- 
ded well to auto-augmentation, most reported a 
much better quality of life (LOE 4). 


It has been suggested that this procedure may be 
used prior to enterocystoplasty and would not pre- 
clude the use of this modality if required later. It is of 
interest however, that there have not been any reaso- 
nable studies on the use of this technique in adult 
neurologic patients, since 1999 and also that this 
technique has not achieved wide acceptance in prac- 
tise. 


Conclusions 


° Alternatives to enteroplasty have been little 
documented. Some data exist on auto-aug- 
mentation but these are also limited and evi- 
dence remains low (LOE 4) 


c) Denervation or neurologic decentralization tech- 
niques 


Historically many techniques have been used and 
described in the literature to try and convert the ove- 
ractive neurologic bladder (upper motor neuron 
lesion) to an underactive bladder (lower motor neu- 
ron lesion). These methods will be briefly described. 
In general they are rarely used now because of poor 
long-term results, and significant complications. 


° Bladder distention (Helmstein’s technique): suc- 
cessful outcome of up to 70% has been reported. 
This has never been reproduced in the long term and 
the occasional reports of bladder rupture have dis- 
couraged the establishment of this technique [56]. 


e Cystolysis: mostly used for the treatment of inter- 
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stitial cystitis and other sensory conditions, with a 
few series including patients with hyperreflexic neu- 
rologic bladder. Short term results reported as good, 
but no long term results available. The late compli- 
cation of bladder contracture in 10% has precluded 
its further use [57]. 


° Inglemann Sundberg procedure: transvaginal 
denervation has been used in patients with overacti- 
ve bladder with some short term success. Series are 
all relatively small and there is no experience of this 
technique in the neurologic population [58]. 


° Bladder transection: various techniques have been 
described ranging from circumferential incision to 
an endoscopic supratrigonal technique. Patients in 
these small series were generally suffering from 
detrusor overactivity (non-neurologic) or had senso- 
ry disorders (interstitial cystitis) [59]. 


° Subtrigonal injection: the logical extension of the 
above was the use of phenol or alcohol injected 
trans-trigonally to effect a denervation of the blad- 
der. Little experience is reported in neuropaths and 
effects were usually short lived. The occasional com- 
plication of fistula formation has further doomed 
these procedures to the ‘history’ books [60]. 


e Sacral rhizotomy: Of all the techniques used to 
denervate the hyperreflexic bladder, sacral rhizoto- 
my has achieved the best success. In most series, pre- 
sently, it is combined with implantation of sacral 
anterior root stimulator. In this way the hyperreflexia 
is significantly reduced and functional bladder capa- 
city is increased [6, 7, 9, 10]. The stimulator allows 
the patient to empty the bladder without resorting to 
catheterisation. The rhizotomy also reduces the 
development of sphincter dyssynnergia during ante- 
rior root stimulation. 


Rhizotomy is conventionally performed via a limited 
lumbo-sacral laminectomy to expose $2-S4 nerve 
roots bilaterally (L4/5- S1/2). Visual magnification 
and continuous cystometry aid identification of the 
appropriate nerve roots. The nerves that evoke an 
adequate detrusor contraction when stimulated are 
selected and severed. 


Complications frequently referred to are fecal incon- 
tinence and erectile dysfunction. The latter may be 
overcome by using the anterior root stimulator for 
this purpose. Fecal incontinence is rarely reported in 
published series [7, 8, 10, 61] (LOE 4). 

Recent developments focus on techniques to reversi- 
bly block the posterior roots during stimulation so 
that formal rhizotomy can be avoided. 
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d) Sacral nerve stimulation / neuromodulation. 


Suppressing detrusor overactivity using a neuromo- 
dulation approach has been in the development stage 
for many years. Presently several clinical studies are 
available to demonstrate the efficacy of this techno- 
logy. Unfortunately there are no good studies on its 
use in the neurologic bladder patient. The exact 
mechanism, by which sacral nerve stimulation inhi- 
bits bladder contraction, is not fully understood. 
However it is thought that sacral nerve stimulation 
induces reflex mediated inhibitory effects on the 
detrusor through afferent and or efferent stimulation 
of the sacral nerves. In addition, activation of the pel- 
vic floor muscles may occur via stimulation of the 
somatic fibers of the nerves, causing further detrusor 
inhibition [62]. 

The technique of initial percutaneous nerve stimula- 
tion to assess efficacy, followed by surgical implan- 
tation of the sacral nerve stimulator is well known. 


Several reasonable clinical studies are available sho- 
wing significant reduction in incontinence episodes 
etc. Unfortunately, as stated, the majority of patients 
in these studies, suffered from refractory urge incon- 
tinence, and those with neurological conditions were 
specifically excluded. Complications of the tech- 
nique included pain at implant site, infection, change 
in bowel habit and technical problems including lead 
migration [63]. 

This technique is certainly a promising development 
in a difficult group of patients. Technical details still 
need to be improved and results are mixed [64, 65]. 
In this most recent report [65] only 8 out of 12 
implanted patients had any therapeutic benefit, for a 
maximum of 96 months for 7 of them. The compli- 
cation rate was high with side effects in 4 and early 
removal in 1. It remains to be seen if this will be 
appropriate for neurologic patients. (LOE 4) 


Conclusions 


° In general, surgical intervention to decrease 
detrusor contractility should only be used 
when all conservative measures have failed. 


Choice of intervention at present will depend 
on many factors including the underlying 
pathogenesis of the condition, its natural his- 
tory, the patients’ mobility, motivation, age 
and home support to name the most signifi- 
cant. 


Although augmentation cystoplasy gives the 
most reproducible results its complication 
rate is still relatively high. 


° Of the alternatives to cystoplasty, only 
autoaugmentation has some merit but will 
have to be carefully evaluated in the long 
term. 


e Neuromodulation and denervation tech- 
niques such as rhizotomy have less morbidi- 
ty than cystoplasty and their role will conti- 
nue to evolve. 


Recommendations 


° The most pressing need in this field is to 
develop standardised methods of evaluating 
results. It is too much to ask for controlled 
trials for these surgical techniques, but a 
uniform method of assessing results would 
be extremely helpful. 


2. SURGERY TO INCREASE SPHINCTERIC 
RESISTANCE 


Patients with sphincteric incontinence due to neuro- 
logic disease or injury are candidates for surgical 
procedures to increase urethral resistance, assuming 
that associated detrusor compliance and contractility 
abnormalities can be satisfactorily managed. As all 
the procedures to increase urethral resistance in neu- 
rologic patients produce compression, urinary reten- 
tion is not uncommon after the surgery. 


Patient selection and preoperative evaluation play a 
critical role in the process of increasing urethral 
resistance. The work-up should include history and 
physical examination, urine culture, cystourethro- 
scopy, upper urinary tract imaging and urodynamics. 


The minimal conditions that a neurologic patient 
should meet in order to be considered as a candidate 
for any of these procedures are: incontinence prima- 
rily due to intrinsic sphincter deficiency, a non 
contractile detrusor or controllable detrusor hyperac- 
tivity, a healthy, well-vascularized bulbar urethra or 
bladder neck, absence of significant vesicoureteric 
reflux. In addition the patient should have sufficient 
intelligence, motivation, compliance and manual 
dexterity and must be established on intermittent 
catheterisation. The neurologic disease should be 
already stabilized. Thus patients who have a progres- 
sive disease such as multiple sclerosis, are generally 
poor candidates. 


There are several surgical options to increase ure- 
thral resistance in neurologic patients. These include 
artificial urinary sphincter, sphincteric muscle aug- 
mentation, implantable valves and bulking agents. 


The rational for procedure selection depends on a 
number of patient’s factors and the surgeon’s prefe- 
rence and experience. 


a) Artificial urinary sphincter 


Although the artificial urinary sphincter (AUS) has 
been recommended for the treatment of sphincteric 
incontinence, and it is commonly used in patients 
with congenital neuropathy, there has not been a 
significant degree of popularity or success in the 
adult neurologic population [66 to 76]. In most of the 
reported series, the difference between the number of 
patients initially implanted and the number of 
patients using the device at the end of follow-up is 
unclear. Success rates reported range from 70% to 
95% with a revision rate varying between 16% and 
60% [66 to 76]. In a recent review on long-term out- 
come (more than 10 years) of 100 patients treated 
with the artificial urinary sphincter it has been shown 
that, in spite of the high revision rate, the artificial 
urinary sphincter is an effective long-term treatment 
for incontinence in male patients. In female patients 
the risk of erosion is high, although overall long- 
term continence is satisfactory [77] (LOE 4). 
Changes in bladder compliance and upper urinary 
tract deterioration may occur with any procedure to 
increase outlet resistance without bladder augmenta- 
tion. This problem has been most frequently associa- 
ted with the artificial urinary sphincter. The mecha- 
nism of these changes in bladder function is not fully 
understood but clearly the myelodysplasic popula- 
tion is most at risk [78]. Changes in compliance after 
artificial sphincter implantation are not documented 
in the adult incontinent population without myelo- 
dysplasia. It has been suggested that these changes 
might be associated with an increase of the alpha- 
adrenergic innervation [79], but could also be related 
to detrusor behaviour, not identified preoperatively. 
When urodynamics reveals detrusor overactivity not 
demonstrated preoperatively, anticholinergic therapy 
is needed. If maximal doses of anticholinergic drugs 
do not control the detrusor overactivity, bladder aug- 
mentation may be necessary. Timing of the augmen- 
tation procedure in these patients is controversial, 
simultaneously or later on. This procedure may be 
carried out as a first stage, prior to the sphincter 
implantation. It may be performed simultaneously, or 
as a secondary procedure if abnormal bladder beha- 
viour is unmasked. Some authors advocate a staged 
approach, fearing sphincter infection if implanted at 
the same time as the cystoplasty [78] Conversely 
other authors have not found a higher complication 
rate using the synchronous technique [68, 73]. 
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b) Sphincteric muscle augmentation 
1. DYNAMIC MYOPLASTY 


Attempts have been made to correct intrinsic sphinc- 
ter deficiency using a stimulated Gracilis muscle flap 
(dynamic myoplasty). First reported by Janknegt et 
al [80], initial experience has been gained in men and 
women with neurologically impaired sphincter func- 
tion. Its use is based on the transposition of this 
muscle to the bladder neck [81] or to the urethral 
area [82]. The skeletal muscle is then converted into 
a functional sphincter by electrical stimulation. 
During an increasing stimulation protocol the fati- 
gable type 2 fibres, the main fibres in skeletal 
muscle, are replaced by type 1 fibres, which can sus- 
tain long lasting contractions. A subcutaneously pla- 
ced pulse generator provides continuous low current 
electrical stimulation via electrodes, enabling the 
maintenance of constant sphincter tone. Urination is 
achieved by temporary termination of the neuromus- 
cular stimulation. There have been very few reports 
on the dynamic graciloplasty for the treatment of uri- 
nary incontinence although results are encouraging 
with few complications. Presently, this technique 
could be applicable in incontinent patients with seve- 
re sphincteric intrinsic deficiency who are not candi- 
dates for conventional treatment, including the artifi- 
cial urinary sphincter, or in whom such treatment has 
failed [83]. (LOE 4) 


2. SLINGS 


There have been many reports on the success of 
pubovaginal slings for the treatment of intrinsic 
sphincteric deficiency in the neurologic population 
in both children and adults. 


The procedure is established in the neurologic fema- 
le patient as an alternative to the artificial urinary 
sphincter. It should be assumed that following PV 
sling, patients will have to empty their bladders by 
intermittent catheterisation [84]. The reported conti- 
nence rate is generally high [85 - 87], with few com- 
plications, including difficulty with catheterisation, 
ventral hernia at the graft harvest site, bladder calcu- 
lus and hyperreflexia . 


There have been a few reports on using slings to cor- 
rect male neurologic urinary incontinence. Although 
some authors recommend its use in these patients, it 
is a procedure that has not gained much acceptance. 
The number of male patients in each series is small 
and there is a lack of long-term outcome [87, 89, 90, 
91]. Walker et al have reported their results in a 
series of 15 patients with a 3-year follow-up who 


underwent a rectus fascial wrap. They found conti- 
nence rates comparable to that of other bladder neck 
sling procedures in patients with spina bifida [92] 


Recent reports suggest that the bulbourethal and 
puboprostatic sling procedure for male incontinence, 
achieves continence by increasing urethral resistance 
in a dynamic fashion when intra-abdominal pressure 
increases, similarly to the pubovaginal sling used to 
treat female stress urinary incontinence [93](LOE 4). 


3. BULKING AGENTS 


Periurethral injection of materials to provide bulk for 
urethral closure and continence has applicability for 
patients with neurologic bladder dysfunction, 
although this has not gained much popularity. The 
reported continence rates achieved with the use of 
bulking agents in children ranges from 30% to 80% 
in the short term and 30% to 40% in the long-term 
[94 — 99]. (LOE 3) At present there are no studies 
reporting the use of bulking agents in the adult neu- 
rologic population. 


c) Implantable valve/cath 


During the last few years several intraurethral 
implantable devices for the treatment of intrinsic 
sphincteric incontinence in women. have been intro- 
duced The reported success varies in between 72 % 
and 94% [100 to 102] High withdrawal rates have 
been observed in most studies as well as a significant 
number of complications. These include device 
migration, leakage around the catheter or through its 
lumen, blockage of the valve by sediment or stone 
formation, urinary tract infection, urethral/meatal 
bladder irritation, device malfunction and hematuria 
[103 — 104] . A remote controlled intraurethral insert 
has been used for artificial voiding. In 49% of the 
patients the device had to be removed due to local 
discomfort or urinary leakage around the insert, ren- 
dering the results unsatisfactory [105 — 106] 


Conclusions and recommendations 


° There are several alternatives to surgically 
manage urinary incontinence due to neurolo- 
gic sphincteric deficiency. 


° Increasing urethral resistance is possible only 
in those patients who have a good bladder 
capacity and accommodation or pharmaco- 
logically controlled hyperreflexia. Otherwise 
when planning to increase the urethral resis- 
tance in these patients, bladder augmentation 
procedure should be considered. 
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° The implantation of an artificial urinary 
sphincter is the technique which has gained 
most popularity and which has passed the 
test of the time. (Grade C) 


° As an alternative to the artificial sphincter a 
sling procedure might be used, assuming 
that the patient can perform intermittent 
catheterisation. (Grade C) 


e Dynamic myoplasty appears promising 
although a cost-efficacy analysis needs be 
done. (Grade C) 


° Intraurethral valves need to be evaluated 
with longer follow up before they can be 
accepted. 


° Bulking substances may play a limited role 
in the treatment of neurologic sphincter defi- 
ciency. (Grade C) 


3. SURGERY TO CIRCUMVENT BLADDER 
a) Orthotopic bladder 


This technique aims to create a low pressure reser- 
voir in patients with severely damaged bladder wall 
by a partial cystectomy replaced by a substitution 
cystoplasty [107 — 109]. A severely thick and fibro- 
tic bladder wall can result from supra sacral neurolo- 
gic bladder often complicated with recurrent infec- 
tion or stones. Urodynamics usually shows detrusor 
overactivity associated with high vesical pressure, 
severe low compliance and low capacity. Failure of 
conservative treatment is an indication for bladder 
surgery. In these cases, conventional augmentation 
cystoplasty cannot be used and the majority of the 
diseased bladder wall needs to be excised. The cys- 
tectomy in these cases is supratrigonal, leaving the 
bladder neck and the trigone intact. The ureters are 
left in place or reimplanted in the intestinal segment 
if high grade reflux or an abnormal urethrovesical 
orifice is identified. 


Numerous factors must be taken into consideration. 
Urethral stricture or other outlet abnormality must be 
excluded. The patient must be able to carry out inter- 
mittent catheterisation (often this non-contractile 
reservoir and persistent dyssynergia require cathete- 
risation to empty); the patient must be taught to per- 
form catheterization before surgery. Urethral sphinc- 
ter deficiency can be treated by a sling [110] or 
implantation of an artificial sphincter [111]. These 
may be performed simultaneously or be held in 
reserve if it is anticipated that the reduction in blad- 


der pressure by the orthotopic bladder reconstruction 
alone will be sufficient for continence. 


The choice of bowel segment and configuration of 
that segment may differ but most authors agree that 
the segment should be detubularized in order to 
achieve a large capacity and a low pressure reservoir 
according to Laplace’s law. The segment of bowel 
used is often a 40 cm length of terminal ileum recon- 
figured in an S or W shape. Resection of a longer 
segment of ileum may be associated with diarrhea 
due to the increased amount of bile acids reaching 
the colon [112]. This risk is increased in myelome- 
ningocele patients and in those with short or diseased 
intestine. The diarrhea often resolves with diet and 
medication. The use of the caecum with the adjacent 
terminal ileum has been advocated, but ileocecal 
valve resection aggravates the risk of digestive dis- 
turbance due to reduction in transit time compared to 
ileum alone. The true incidence of diarrhea after the 
resection of ileum, ileocecal valve or colon is not 
known [112]. Absorption of urinary components, 
particularly chlorides, can lead to metabolic acidosis 
when a large resection or proximal ileum resection is 
associated with renal insufficiency, but with limited 
ileal resection and normal renal function patients do 
not develop acidosis [113]. In time, villous atrophy 
reduces the bowel’s absorbative properties as well as 
mucus secretion [114]. Incomplete emptying and 
mucus stagnation can lead to bladder calculi. 
Although bladder stones can develop in all types of 
neurologic bladder, the main risk is intermittent 
catheterisation. However, the incidence of stones 
does not seem to be influenced by enteroplasty [115]. 
In a few cases, spontaneous overdistension leading 
to perforation has been reported [109]. 


The precise risk of malignancy in intestinal segments 
used for urinary recontruction [116] is unknown. The 
incidence of adenocarcinoma of the ileum is far less 
than that of the colon. There is no consensus on can- 
cer surveillance in these patients, but abnormal 
symptoms and hematuria should be investigated. 


Ureteral reflux on pre-operative cystography is cor- 
rected by an antireflux procedure, as part of the 
reconstructive surgery. Severely dilated ureters can 
be reimplanted into the pouch using either an extra- 
mural tunnel, or a mucosal sulcus (Le Duc/Camay) 
or long afferent loop of bowel (Studer). Severe 
impairment of renal function is a contraindication, 
but this surgery can be considered if renal transplan- 
tation is planned. Low urine output after reconstruc- 
tion will require bladder irrigations in order to pre- 
vent mucus retention and pyocystitis. (LOE 4) 
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b) Continent diversion 


Continent cutaneous urinary diversion provides an 
extra-anatomic bladder outlet associated with a valve 
for urinary continence, which is catheterised to 
empty. The urinary reservoir must have low pressure 
and good capacity. The continent catheterisable 
stoma can either be implanted into the native bladder 
or into an intestinal neo-reservoir. In most cases of 
supra sacral neurologic lesions and myelomeningo- 
cele, a bladder augmentation is carried out at the 
same procedure. In some cases the native bladder 
outlet needs to be closed to achieve continence. This 
is a difficult procedure, with recanalization observed 
in up to 25% [117]. In men a secondary closure may 
be particularly difficult, but in women a secondary 
closure can be carried out transvaginally. If the blad- 
der outlet is suitable, it may be preserved, maintai- 
ning continence with either a sling or endoscopic 
transurethral injections [118], or just left as access to 
the bladder and as a pop-off mechanism [119]. 


Indications for a continent catheterisable stoma are: 
inability to perform self-catheterization through the 
normal anatomic route and intractable incontinence, 
particularly in women and in men with condom pro- 
blems. These may be due to severe urethral stricture, 
severe outlet lesions, i.e. erosions related to perma- 
nent indwelling catheter, urethral pain, non acces- 
sible meatus (obesity or upper limb neurologic par- 
tial deficit or spinal abnormalities, or transfer diffi- 
culties). If patients are to be managed safely with 
long term indwelling catheters, they must adhere to a 
strict care guideline to avoid complications. Thus, 
altering management to a continent stoma may be a 
better prospect. In addition, in some tetraplegic 
patients, a continent abdominal stoma is much more 
accessible and requires less dexterity than catheteri- 
sing the native urethra [120]. 


In some patients this continent reconstruction may be 
performed in conjunction with orthopedic proce- 
dures to improve upper limb function (tendon trans- 
fer). In other patients, the continent stoma provides 
easier bladder access for the patients’ attendants. 
Finally, a continent stoma provides better self-image 
than an external appliance, further improving quality 
of life. 


The continent conduit is constructed using the 
appendix or a segment of ileum, although the ureter 
has been used occasionally [121]. If the conduit is as 
narrow as to admit a 14 Ch catheter, it can be implan- 
ted in a submucosal tunnel in the bladder or neo- 
reservoir. The Mitrofanoff procedure uses the appen- 


dix [122 — 124] and the Monti procedure [125 — 126] 
uses a short ileal or colonic segment sutured trans- 
versally. A narrow continent conduit can also be 
constructed by tapering the terminal ileum segment 
if it is combined with a right colon pouch (Indiana 
etc.). The continence mechanism in this case is the 
ileocecal valve reinforced by ileocecal plication [127 
— 129]. Other techniques that have been used in 
conjunction with ileal reservoirs are the intussuscep- 
ted ileal nipple (Kock) [130], or the Benchekroun 
hydraulic valve [131]. Whichever mechanism is 
used, continence rates of more than 80% in short 
term have been reported. 


Unfortunately complications are relatively frequent, 
especially with longer tubes and with intussuscepted 
valves (dessusception, parastomal hernia, fistulae) 
[132] compared to narrow tube techniques [133]. 
These small bore-outlets (Mitrofanoff, Yang-Montie) 
are currently the commonest techniques used. They 
are however not without their own problems, with 
stoma stenosis being reported in 12 to 30% of cases. 
Liard [134] reported on 23 Mitrofanoffs continent 
with a minimum of 15 years follow-up. Complica- 
tions that required surgical revision were: stomal ste- 
nosis or persistent leakage in 11 cases. Stenosis, par- 
ticularly at skin level can be simply dilated or a V 
flap advancement used if necessary. The umbilical 
site for the stoma is popular and has cosmetic advan- 
tages, but may have a higher risk of stenosis [135]. 
Bladder stones can be treated endoscopically 
through the conduit or through a percutaneous route 
[136] . If the urethra is closed, patients should be 
advised to perform frequent and regular catheteriza- 
tions and also to perform bladder irrigation with a 
minimal Ch14 catheter, in order to evacuate the 
mucus. Metabolic disorders can occur in association 
with these reservoirs. A 20% rate of hyperchloremia 
has been reported without significant acidosis [127]. 
Vitamin B12 deficiency and cholelithiasis have been 
reported, but occur very rarely [112].( LOE 4) 


c) Conduit diversion 


The indications for conduit (non-continent) suprave- 
sical diversion have been reduced significantly since 
the introduction of appropriate management, such as 
intermittent catheterisation, in these patients. Howe- 
ver this procedure may be considered in the case of 
intractable incontinence in bed bound patients, the 
devasted LUT following multiple failed surgery or 
where the use of long bowel segments for recons- 
truction is contraindicated (short bowel syndrome), 
It may also be considered in patients who do not 
accept the potential complications of a continent 
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diversion, who are not able to perform catheterisa- 
tion, or where the upper urinary tract is severely 
compromised. Proper location of the stoma must be 
determined before surgery by stomatherapist and 
urologist. This location is especially important in 
patients who are chair bound or who have specific 
deformities, such as patients with severe kyphosco- 
liosis or a small abdomen. The most common tech- 
nique is to use a short ileal segment with the ureters 
anastomosed directly end to side. There is no evi- 
dence that an antireflux procedure is required and 
this may in fact increase the risk of implantation ste- 
nosis. Patients should be followed up indefinitely as 
stomal stenosis and or ureteral anastomotic stricture 
can occur years after surgery. Large bowel segments 
can be used when patients have a severe renal insuf- 
ficiency in order to prevent metabolic disorders 
[137]. In the long term, complications will occur, 
namely pyelonephritis and calculi. Renal impairment 
has been estimated to occur in 16.5% to 50% of 
patients with 10 years or more follow-up [137 — 
139]. (LOE 4) 


d) Undiversion 


Conversion from a conduit to a continent diversion 
or to the reconstructed bladder may be indicated in 
few cases. This will usually be considered in youn- 
ger patients who have a strong desire to improve 
their body image by avoiding the use of an external 
appliance [109, 140 — 141]. These young adults must 
be carefully counseled and must be compliant in fol- 
lowing the medical instructions. The conduit can be 
anastomosed to the reconstructed bladder or to a 
continent self-catherized pouch [127]. In some cases 
it can be anastomosed to the rectum or sigmoid [142 
— 144]. The latter is an internal diversion that 
requires normal fecal continence and an efficient 
ureteral antireflux mechanism. It must be remembe- 
red that it does expose the patient to a greater risk of 
renal deterioration than external diversion (LOE 4). 


Recommendation 


° Although less frequently used, after failure 
of more conservative treatment in patients 
with neurogenic bladder, continent or non 
continent urinary diversion is an acceptable 
treatment option for selected cases.(Grade 
C) 


4. BLADDER REINNERVATION 


A major step forward in the treatment of neurologic 
urinary incontinence would be the restoration of 
nerve and/or muscle function.Though only a very 
limited number of small series have been published 
so far they are interesting. 


Livshits et al [145] showed that a restitutive process 
occurs in the bladder after intercostal nerve to spinal 
nerve root anastomosis in chronic spine-injured 
patients. Spinal cord lesions that might benefit from 
this nerve crossover surgery would be located at the 
conus. In this series in 11 SCI L1 patients significant 
improvements in bladder function were observed 
during the 10th to 12th postoperative months. Resto- 
ration of reflex voiding occurred in all patients; in 
eight of the 11, paresthesias in the groin and scrotum 
and reappearance of the bulbocavernous, anal and 
cremasteric reflexes were noted. 


Xiao et al [146] made, in 15 male volunteers with 
overactive neurologic bladder and detrusor external 
sphincter dyssynergia (DESD) caused by complete 
suprasacral SCI, micro anastomosis, usually between 
the L5 and S2/3 ventral roots. The L5 dorsal root was 
left intact as the trigger of micturition after axonal 
regeneration. Mean followup was 3 years. Ten 
patients (67%) regained satisfactory bladder control 
within 12 to 18 months with average residual urine 
decrease to 10 % of the original, urinary infection as 
well as overflow incontinence disappearing. Urody- 
namic studies revealed a change from detrusor 
hyperreflexia with DSD and high detrusor pressure 
to almost normal storage and synergic voiding 
without DSD. 


Conclusion 


° Much more research is needed to further 
clarify the possible clinical value of bladder 
reinnervation techniques (LOE 4). 


D. NEUROLOGIC FAECAL 
INCONTINENCE 


Introduction 


The aetiopathogenesis of gut dysfunction in neurolo- 
gical disease is poorly understood, but putative 
mechanisms include: loss of voluntary control of 
striated pelvic musculature, hindgut sensory and 
autonomic denervation, colonic dysmotility (related 
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to enteric neuropathy or patient immobility), drug 
adverse effects and psychological disturbance related 
to loss of independence. 


Chapter 15 of last ICI already reminded us that neu- 
rologic incontinence in the literature often denotes 
faecal incontinence presumed to be secondary to 
damage to the pudendal nerve during childbirth, 
rather than that associated with major neurological 
disease. It is recommended that the term neurologic 
faecal incontinence should not be used in the former 
condition since it is in principle identical with idio- 
pathic incontinence and may be confused with incon- 
tinence due to neurological disease, which is quite 
distinct. Consequently, when, for example, studies 
with anal endosonography were performed in 
women believed to be suffering from “neurologic 
faecal incontinence”, unsuspected internal and exter- 
nal sphincter defects were identified. 


In the following neurologic faecal incontinence will 
only refer to faecal incontinence in patients with a 
more general neurologic disease. 


D1. EPIDEMIOLOGY 


Complete bowel emptying at an appropriate time and 
place requires the culmination of multiple, interde- 
pendent physiological and psychosocial events. 
When the integrity of this chain of events is disrup- 
ted at any point, faecal incontinence can occur. 
However, in most cases, numerous dysfunctions 
combine, so that faecal incontinence has a multifac- 
torial aetiology. The principal causes of incontinence 
in these patients are faecal impaction with overflow 
diarrhoea, anal sphincteric incompetence and diar- 
rhoea from other causes. Dietary factors can cause 
either excessively loose stools or constipation with 
impaction and overflow incontinence. The importan- 
ce of diarrhoea in faecal incontinence cannot be ove- 
remphasized. One case series noted that 51% of indi- 
viduals with chronic diarrhoea were incontinent [1]. 
A patient with poor mobility can become incontinent 
of faeces simply due to inadequate care or facilities, 
and those with cognitive decline or decreased com- 
munication abilities (e.g. post stroke) can suffer from 
incontinence, despite having an intact sphincter 
mechanism. Faecal leakage without awareness cau- 
sing soiling is usually associated with dysfunction of 
the smooth muscle of the internal sphincter or impac- 
ted stool in the rectum. Faecal urgency and urge 
incontinence are generally related to dysfunction of 
the striated external anal sphincter or to high bowel 


pressures and a normal sphincter, as may occur with 
diarrhoea. Sensory defects can result in impaired 
sensation of rectal fullness or an inability to distin- 
guish between faeces or flatus. 


The medical literature is confusing. “Neurologic 
bowel incontinence” can denote both incontinence 
secondary to damage to the pudendal nerve during 
childbirth or be associated with major neurological 
injury or disease such as due to spinal cord injury. 
Moreover, incontinence and constipation frequently 
coexist in most of the neurological diseases. A broad 
range of reported prevalence in the literature is due 
to varying definitions used for faecal incontinence 
and to the selection of differing populations with a 
range of disabilities. For the purpose of this chapter, 
“neurologic bowel incontinence” refers to faecal 
incontinence that occurs in any patients with any 
chronic pathological process affecting the central or 
peripheral nervous system. Many neurologic condi- 
tions are associated with neurologic bowel: multiple 
sclerosis, Parkinson’s disease, spinal cord injury, 
systemic sclerosis, stroke, cauda equina injury, dia- 
betic neuropathy and myopathies like myotonic dys- 
trophy. Most of these conditions directly affect mobi- 
lity and ability to perform daily living activities, 
cause diarrhoea, constipation, faecal impaction and 
faecal incontinence. 


The prevalence of faecal incontinence in the general 
adult population varies from 1% to 20%, depending 
which definitions are applied. Whereas the prevalen- 
ce of faecal incontinence is probably around 2% for 
community-dwelling persons and may increase with 
increasing age to about 7% of healthy independent 
adults over the age of 65, among nursing home resi- 
dents the prevalence approaches 50%. Moreover, 
faecal incontinence is one of the most common rea- 
sons for nursing home admission [2 - 4]. In the most 
broadly based survey, the most prominent risk fac- 
tors for faecal incontinence seem to be physical disa- 
bility, poor general health, and communication 
and/or mobility problems [5]. 


Pubmed search from 1964 till 2004 with search 
words: epidemiology, prevalence, neurologic, neu- 
rological, neurological bowel, neurologic bowel, 
incontinence, faecal gave 4528 references. However, 
only a very limited number of references gave data 
on prevalence and only in specific diseases for which 
a separate search was done. 


Prevalence strongly depends on the definition of fae- 
cal incontinence (incontinence of solid faeces, diar- 
rhoea, or flatus), and frequency (daily versus episo- 


1099 


dic) of faecal incontinence varies greatly in each 
population. Moreover, the accuracy of prevalence 
estimates for faecal incontinence may also be dimi- 
nished by difficulty in ascertaining those figures and 
the common underreporting of faecal incontinence 
owing to patients’ reluctance to report symptoms or 
seek treatment [1, 6 — 7]. It has been shown that 
women are more willing to report faecal incontinen- 
ce than men [5]. 


Most reports of the prevalence of faecal incontinen- 
ce have come from single institutions, and the 
patients described therein have been subject to refer- 
ral bias when demographics and aetiology are dis- 
cussed. Studies mentioned below were retrospective, 
comparative or case series rated with a low level of 
evidence (LOE 3/4). 


1. SPINAL CORD INJURY (SCI) patients discharged 
from rehabilitation units have a reported incidence of 
faecal incontinence from 11-75% [8 — 15]. This 
broad range of reported prevalence seems related to 
definitions used for faecal incontinence and severity 
of it. Most studies did not grade incontinence with a 
validated score. Indeed a few patients experienced 
daily incontinence, whereas most experienced this 
just a few times per year [11]. While colorectal and 
sphincteric function is affected by level of injury, it 
can not be deduced from available literature if pre- 
valence and severity of faecal incontinence depends 
on level of injury. However, bowel function is a sour- 
ce of distress in over 50% of SCI patients, which is 
associated with the time required for bowel manage- 
ment and the frequency of incontinence [10]. Nine- 
ty five percent of 115 consecutive SCI outpatients 
required at least one therapeutic procedure to initiate 
defecation, and 50% needed help to manage their 
bowel [10]. In many surveys of SCI, subjects rank 
bowel dysfunction as one of their major life-limiting 
problems [10, 16 — 18]. 


2. MULTIPLE SCLEROSIS (MS) patients frequently 
complain of bowel problems. The prevalence of 
constipation and/or faecal incontinence ranges from 
20% to 73% when MS patients were directly questio- 
ned [19 — 22]. Both symptoms frequently co-exist 
[19]. Bowel dysfunction is a source of considerable 
psychosocial disability for MS patients. In a study of 
890 patients, the main factors limiting the ability of 
MS sufferers to work were spasticity, incoordination, 
bladder and bowel symptoms [23], indicating that 
bowel dysfunction is a major hurdle to full rehabilita- 
tion. 


3. STROKE patients had a reported incidence of fae- 
cal incontinence of 23% in 135 consecutive patients 


within one year [24]. Older patients, women and 
those with the most severe strokes seemed to be most 
at risk, 40% reporting incontinence at admission and 
9% at 6 months follow-up [25]. From a community- 
based UK Stroke Register, prevalence of poststroke 
FI was 30% ( at 7 to 10 days), 11% (3 months), 11% 
(1 year), and 15% (3 years). Sixty-three percent of 
those incontinent at 1 year had been continent at 3 
months. Interestingly independent associations were 
anticholinergic drug use and needing help with toilet 
use. Moreover, faecal incontinence at 3 months 
increased the risk of long-term placement and death 
within | year period [26]. 

4, PARKINSON’S DISEASE (PD) affects bowel function 
and evacuation disorders affect up to 50% of patients 
[27]. In 1 study profiles of over 79’000 nursing home 
residents with PD at admission about 30% of PD 
residents were bowel incontinent at the time of their 
admission, 9% were frequently bowel incontinent 
(2-3 times per week), and 7% were occasionally 
(once a week) bowel incontinent [ [28]. The QOL 
index for PD patients was significantly higher for 
bowel (46%, 59%) as compared with a control 
group. In the PD patients, faecal incontinence was 
associated with urinary incontinence, and bowel dys- 
function increased with age [29]. 


5. AUTONOMIC NEUROPATHY is associated with 
constipation and faecal incontinence. Most knowled- 
ge is based on studies of diabetes mellitus. Constipa- 
tion has been reported in 12% to 88% of diabetic 
patients, with a debated direct correlation with the 
incidence of autonomic neuropathy [30 — 31]. Twen- 
ty per cent of diabetics complain of faecal urgency 
and episodes of incontinence, with evidence of 
decreased rectal sensation or impaired function of 
the anal sphincters, or both [32 — 34]. Faecal incon- 
tinence was reported by 13% of 423 subjects with 
diabetes at least sometimes, compared with only 4% 
of controls [35]. Patients with long-standing diabetes 
mellitus have increased incidence of faecal inconti- 
nence and severely impaired function of both the 
anal sphincters and the rectum [36]. 


Conclusion 


° The prevalence of faecal incontinence 
increases with age but is present in all age 
groups and both genders. 


° The prevalence of faecal incontinence in 
people suffering from neurological diseases 
seems to be higher than in the general popu- 
lation but exact figures are not available and 
the level of evidence is low. 
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As populations age, comorbid disease 
becomes a significant component of inconti- 
nence risk. 


Epidemiologic investigations of faecal and 
urinary incontinence should be performed 
jointly. 


Recommendations 


Because neurological diseases can cause 
bowel dysfunction patients with known neu- 
rologic disease should be evaluated for such 
dysfunction 


Bowel dysfunction should be evaluated as a 
standard diagnostic approach if prevalence 
of neurologic bladder is known to be high in 
a specific disease 


Because bowel dysfunction might be fre- 
quently associated with LUT dysfunction, 
those latter patients should be evaluated 
concomitantly for both dysfunctions. 


Prospective studies are urgently needed to 
address this. 


These recommendations are all graded C 
and the committee thinks there is enough evi- 
dence to make all these strong recommenda- 
tions. 


D2. SPECIFIC DIAGNOSTICS 


I. SEARCH STRATEGY 


Pubmed search from 1996 till 2004 with search 
words neurologic, faecal, incontinence, neurologic, 
bowel gave from 1 to 1112 references depending on 
the combination. 


When all combinations were separately evaluated it 
became evident that there was not one single meta 
analysis available on this topic. After further analysis 
22 references were found dealing with specific topics 
on diagnosis of bowel function in neurologic 
patients. 


These data will be presented and should be looked at 
as an addendum on similar topics discussed in other 
chapters. 
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Il. GENERAL PRINCIPLES 


From a diagnostic point of view the specificity of 
neurologic faecal incontinence should focus on glo- 
bal assessment. This must include a thorough histo- 
ry, full neurological examination associated with 
assessment of global higher mental functions, and in 
some cases targeted investigation. The diagnostic 
approach should give strength to overall assessment. 
Assessment of faecal incontinence in neurologically 
impaired patients requires a holistic approach that 
must take into account the patient’s environment, 
physical and psychological disabilities, and general 
medical conditions. This will usually require a mul- 
tidisciplinary team. 


A review of the literature, the relevance to clinical 
practice and the consensus opinion of a group of 
expert resulted in minimum standards for performing 
anorectal tests [2]. Targeted investigations for neuro- 
logic incontinence are not yet well-defined. 


The American Gastroenterological Association 
recommends as tests of value in the diagnosis and 
management of fecal incontinence: anorectal mano- 
metry, anal ultrasound examinations and rectal and 
anal sensory testing (as an indication of rectal irrita- 
bility or poor compliance, and for identification of 
patients with afferent nerve injury as a contributing 
cause of incontinence). Procedures of possible value 
include surface EMG (for the evaluation of sphincter 
function and for performance of biofeedback trai- 
ning) and evacuation proctography [3 — 4]. 


Faecal continence depends on different anorectal 
functions that can, apart of the clinical evaluations, 
be examined with specific techniques as shown in 
table 3. 


Table adapted from Bharucha AE [5]. The applica- 
tion of these techniques in neurologic patients has 
been described, but not their value for neurologic 
incontinence. 


° Balloon distension with an air-filled rectal bal- 
loon will provide a gross measurement of sensory 
function and compliance. The thresholds for the 
first perceived sensation (smallest volume of rec- 
tal distension), the sensation of urge to defecate, 
and the maximum tolerable volume are measured. 
These thresholds depend on the neural balance 
between the ability to feel, retain and tolerate rec- 
tal content by inhibiting defaecation and by volun- 
tary contracting the pelvic floor muscles [6].Wald 
[7] found that rectal sensation as determined by 


Table 3. Anorectal Functions That Help Maintain Continence 


Function Measurement 


Anal sphincter: levator ani complex 


Anal manometry, saline continence test: anorectal barrier function 


Endoanal ultrasound/MRI: sphincter integrity Dynamic MRI: global pelvic floor 


motion 


Pudendal nerve latency, sphincter EMG: neural injury 


Rectal accommodation 
Rectal sensation 


Anal sensation 


balloon distension test is a useful predictor of suc- 
cess with biofeedback in meningomyelocele 
patients. 


° Mucosal electrostimulation using an electrical 
stimulus passed across the anal and rectal mucosa 
can obtain a quantitative assessment of ano-rectal 
innervation and may help distinguish between 
functional and neurological disorders [8]. When it 
is uncertain whether incontinence is directly rela- 
ted to impaired central innervation of the gut, or is 
‘idiopathic’, this test may be helpful. In patients 
with neurological disease affecting the hindgut 
innervation, the rectal mucosal electrical sensory 
threshold is usually grossly abnormal. Studies in 
patients with cord injury have demonstrated the 
sensitivity of electrical sensation testing in defi- 
ning impaired innervation (LOE 2). 


° Saline enema and faecoflowmetry has been used 
in 5 patients with tethered cord syndrome [9] and 
has shown diagnose of hyperactive rectum, dimi- 
nished rectal saline retention ability and dimini- 
shed maximal flow as major contributing factors 
to incontinence. The authors state that the test per- 
mits detection of neuropathy in symptomatic and 
non symptomatic patients with tethered cord 
(LOE 4). However few people perform this test 
and think it is useful in the daily practice for neu- 
rological or even non neurological patients. 


° Electrodiagnostic tests. Neurophysiological stu- 
dies which evaluate the integrity of the pudendal 
nerve in patients with fecal incontinence include 
pudendal nerve terminal motor latencies and 
concentric needle EMG recordings from the 
external anal sphincter or puborectalis muscle. 
These studies are usually not indicated for the dia- 
gnosis of neurologic faecal incontinence. 


Podnar and Vodusek [10] compared the sensitivities 
of motor unipotential (MUP) parameters in revealing 


Rectal compliance 


Rectal perception of distention 


Mucosal electrosensitivity, temperature perception 


“neurologic” changes in the external anal sphincter 
(EAS) muscles in 56 patients examined 5-240 
months after damage to the cauda equina or conus 
medullaris and compared them with normative data 
from 64 controls. The cumulative sensitivity of 
multi-MUP analysis using both mean values and 
“outliers” was 62%. The combination of MUP para- 
meters showed to improve the diagnostic yield of 
MUP analysis (LOE 3). 


Vallderiola et al [11] showed a limitation in the 
power of anal sphincter electromyography for diffe- 
rential diagnosis by showing that patients with pro- 
gressive supranuclear palsy (PSP) may have electro- 
myographic signs of denervation in the anal sphinc- 
ter, which make them indistinguishable by using this 
test alone from patients with multiple system atrophy 
(LOE 4). This was confirmed by Vodusek [12] in a 
critical review of the literature (LOE 1-2). Constipa- 
tion in patients with complete spinal cord injury was 
studied by De Looze et al [13 — 14] with colonic 
transit time, anal manometry, electrophysiologic tes- 
ting, and sensory-evoked potentials. They conclu- 
ded, that loss of rectal sensation, dyssynergic pelvic 
floor contraction during straining, associated per- 
ipheral nerve damage, and insufficient rise of 
intraabdominal pressure could not be held respon- 
sible for constipation in their patients. A prolonga- 
tion of the colonic transit time was the most impor- 
tant mechanism (LOE 4). The same group found in a 
questionnaire survey that faecal incontinence was 
rare in spinal cord injury and much less a problem 
than constipation. But faecal incontinence if present 
has a strong impact on quality of life. 


Kiff and Swash [15 — 16] have in two studies eva- 
luated conduction time in the pudendal nerves in 
neurologic faecal incontinence and could show that 
conduction delay occurs distally in the pelvic inner- 
vation (LOE3 both studies). The importance of inter- 
nal anal sphincter EMG has been shown by Lubows- 
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ki et al [17]. In a small patient study their findings 
indicate that, in neurologic faecal incontinence, neu- 
rologic weakness of the external anal sphincter and 
pelvic floor muscles is associated with damage to the 
internal anal sphincter (LOE3). 


In patients with suspected neurologic bowel disor- 
ders, comprehensive electrodiagnostic approach, 
performed by experienced clinical neurophysiolo- 
gists should complement data obtained by other 
methods [18 — 19]. 


° Thermal sensation is thought to be important in 
sensory discrimination between different sub- 
stances. Rectal heat thresholds might be relevant 
to assess rectal sensory afferent mechanisms [20], 
which have not yet been tested in neurologic 
patients. Similarly, measures of level of activity of 
extrinsic autonomic gut innervation might possi- 
bly be done with Laser Doppler measurement of 
rectal mucosal blood flow [21]. Again, this has not 
yet been tested in neurologic patients. 


° Balloon expulsion test with a 50 ml water-filled 
rectal balloon will help identify those patients 
with pelvic floor dyssynergia [22]. 


° Quality of life: One study assesses quality of life 
in 118 patients with neurologic faecal incontinen- 
ce by using the Direct Questioning of Objectives 
quality-of-life measure. They found that continen- 
ce scores focus heavily on the physical aspects of 
incontinence such as soiling and hygiene, aspects 
which seem to be less important to the patients 
themselves. 


They state that it is important that assessments of 
fecal incontinence should include reference to quali- 
ty of life, and in particular to its impact on activities 
relating to “getting out of the house” [23] (LOE 4). 


Conclusions 


° Diagnosis of faecal incontinence in neurolo- 
gic patients relies mostly on the same tech- 
niques as in non neurologic patients 


° Technical diagnostics have permitted a bet- 
ter understanding of pathophysiology of fae- 
cal incontinence in patients with neurologic 
disease. 


° Electrodiagnostic tests seem to be the most 
specific to show neurologic deficits 


° Some tests have been shown to permit selec- 
tion of patients for treatment options but 
only in small series. 


° Most studies are case series LOE 3-4. 


° Especially in neurologic faecal incontinence 
quality of life evaluation should be part of a 
diagnostic evaluation. 


Recommendations 


° More studies are needed to better define the 
optimal diagnostic evaluation of faecal 
incontinence preferably at a higher level of 
evidence 


D3. CONSERVATIVE TREATMENT 


For a general overview of conservative management 
of faecal incontinence please refer to the specific 
chapter. 


Major objectives during acute rehabilitation are to 
educate the patient about the changes that occur and 
to manage the neurologic bowel with an effective 
bowel program. The two basic objectives of an effec- 
tive bowel program are continence and regularity, to 
avoid complications such as constipation and diar- 
rhea. An ineffective program affects virtually every 
aspect of the patient’s life, including physical, psy- 
chological, social, vocational and sexual goals [2] as 
well as the ability to maintain an activity level, func- 
tional independence, and social interaction [1]. 


° Bowel care is a procedure devised to initiate defe- 
cation and accomplish faecal evacuation It should 
be individually developed. A prescribed procedu- 
re should be carried out by the patient or the atten- 
dant to periodically evacuate stool from the colon 
[3]. According to Han et al [4], the concept of 
what contributes to an ideal bowel care is very dif- 
ferent for physicians and for patients: ‘ideal bowel 
care of physician’ is defined as spontaneous or 
reflex defecation without enema or suppository, at 
least once every 2 days and within 30 min, while 
‘ideal bowel care of patient’ is defined as lack of 
defaecation difficulty. The concept of ‘satisfacto- 
ry’ varied considerably among individuals. A 
bowel care regimen needs to fit to the person’s 
long-term routine and aims at effective colonic 
evacuation without FI. In addition, appropriate 
equipment, such as commode chairs and wheel- 
chair able toilets, needs to be supplied for an ade- 
quate long-term programme [5]. Correa and Rot- 
ter [6] designed a bowel program, in order to 
achieve an effective and efficient evacuation in a 
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predictable and socially acceptable time, to avoid 
short and long term complications and eliminate 
inadequate intestinal evacuation habits. They 
assessed the state of the neurological bowel in 38 
chronic SCI patients with complete lesion and 
found that the most frequent GI symptom was 
abdominal distention (53%). Rectoanal inhibitory 
reflex was present in 88%, pre and post SCI diffi- 
culty in intestinal evacuation (DIE) (defecation 
frequency < 3 times per week, hard stool, prolon- 
ged bowel management time > 45 min) was 
increased (from 2.6% to 26.3%). After the com- 
prehensive bowel management, the incidence of 
DIE was reduced to 8.8%, manual extraction was 
reduced from 53% to 37%, excellent and good 
results were obtained in 56% of the patients. 


° Bowel training is any program that includes sche- 
duled attempts to defecate. This includes dissimi- 
lar programs that are indicated for different patient 
populations. Doughty [7] proposes two terms: 
‘bowel reeducation’ and ‘scheduled, stimulated 
defecation program’. The bowel reeducation is 
indicated for a person with intact sensory and 
motor function and chronic bowel dysfunction, 
while the scheduled, stimulated defecation pro- 
gram is indicated for persons with diminished or 
absent ability to sense rectal distention, or to 
voluntarily contract the external anal sphincter. 


The guideline of ‘scheduled, stimulated defecation 
program’ consists of cleansing of the colon, normali- 
zation of stool consistency with adequate fluid inta- 
ke and adequate fibre intake, and stimulating eva- 
cuation of stool on a regularly scheduled basis. The 
bowels are usually evacuated daily or every other 
day according to the patient’s premorbid bowel eli- 
mination patterns and/or to correspond to patient and 
family preference. An appropriate stimulus has to be 
selected to stimulate peristalis or mass movement so 
that stool is delivered to the rectum for evacuation. 


Physiologic mechanism of action and probable effec- 
tiveness for the specific patient, any known adverse 
effects, cost factors and patient preference should be 
considered. Menter et al [8] classified bowel mana- 
gement into 4 categories of bowel emptying: a) 
mechanical stimulation including digital (-rectal) sti- 
mulation and manual evacuation; b) chemical stimu- 
lation of the colorectal reflex including suppositories 
and enema; c) increased intra-abdominal pressure 
(Valsalva) or manually-generated external pressure; 
and d) no intervention required (near normal but with 
hyperactive anal rectal reflex). 


L REGULARITY OF BOWEL 
TRAINING PROGRAMME (LOE 3) 


In a retrospective study King et al [9] emphasized 
patient/family education and a regular, consistently 
timed, reflex-triggered bowel evacuation. They 
found that young neurologic children often began on 
a twice a day schedule, after breakfast and supper. 
Older children were usually trained to a daily sche- 
dule within 30 minutes after supper. Adolescents 
usually successfully shifted to an every other day 
schedule. Longer than every other day had not pre- 
viously been effective. 


Venn et al [10], in persons with stroke, compared 4 
bowel programmes based on the use of suppositories 
and scheduled bowel care. Fourty six were assigned 
to one of the following protocols: mandatory mor- 
ning suppository, optional morning suppository if the 
patient had not had bowel movement within the pre- 
vious 4 hours, mandatory evening suppository, and 
optional evening suppository if the patient had not 
had a bowel movement within the previous 4 hours. 
Those assigned to morning schedules were more 
likely to establish a successful bowel regime than 
those assigned to evening schedules (p<0.01). No 
difference between uses of mandatory or optional 
suppositories was noticed. Munchiando and Kendall 
[11] suggested a daily digital stimulation during 
bowel training program to regulate bowel evacuation 
in stroke patients. 


Timing a bowel movement to take advantage of the 
gastrocolic reflex may be useful to achieve evacua- 
tion at a scheduled time of day and to keep the rec- 
tum free of stool. These measures substantially 
decrease the likelihood of incontinence [12]. 


Il. REFLEX-TRIGGERED BOWEL 
EVACUATION 


1. DIGITAL MECHANICAL STIMULATION AND 
EVACUATION (LOE 3) 


According to Stiens et al [3] and Doughty [7], digi- 
tal rectal stimulation is a technique utilized during 
bowel care to open the anal sphincter and facilitate 
reflex peristalsis. A gloved lubricated finger is inser- 
ted into the anal canal to just above the internal 
sphincter and is rotated to cause relaxation of the 
internal sphincter and activation of the autonomic 
pathway. It is an inexpensive approach and requires 
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only a finger, glove and lubricant. It is usually effec- 
tive for persons with suprasacral lesions because the 
parasympathetic pathways that stimulate peristalsis 
in the left colon remain intact in these patients. 


Lynch et al [5] found digital stimulation and manual 
evacuation to be the most common methods of 
defaecation for patients with high complete SCI. 
Regular manual evacuation was more frequent 
among those with complete injuries (67%) than in 
those with incomplete injuries (25.4%). 


Those with lower injuries are more likely to require 
manual evacuation and those with high injuries use 
digital stimulation to provoke reflex defecation, as it 
can result in a reflex wave of conus-mediated rectal 
peristalsis .The intact rectoanal inhibitory reflex then 
causes internal anal sphincter relaxation and defeca- 
tion. 


Constipation was found more among persons with 
paraplegia (p<0.05) and those using digital stimula- 
tion, manual evacuation, or increased abdominal 
pressure [8]. SCI patients also spent longer at the toi- 
leting than controls (p<0.0001), especially those 
patients doing manual evacuation [13] (LOE 3). 


Digital stimulation is part of the program designed 
by Correa and Rotter [6] including high-fiber content 
diet, sitting position for defecation, applying pressu- 
re and massage to the abdomen and suppository use. 
With the program, the incidence of difficulty in 
intestinal evacuation was reduced and manual extra- 
ction was also reduced. 


2. CHEMICAL STIMULATION 
a) Suppositories (LOE 3-4) 


When fluids, fiber supplements, and scheduled 
bowel management are insufficient, or if the patient 
has problems with incontinence, suppositories that 
stimulate the large intestine to evacuate within 60 
minutes can be prescribed [12]. According to King et 
al [9], correct suppository insertion and/or digital sti- 
mulation techniques permitted triggered defecation 
in over 90% of neurologic children without the use 
of oral bowel stimulant medications. This is suppor- 
ted by Gleeson [14] who states that the most com- 
mon cause of failure at any step of bowel program 
was inadequate technique, especially with supposi- 
tory insertion, and that the correct technique of sup- 
pository use is to insert it high, past the internal 
sphincter. Moreover it must be placed against the 
wall of the rectum, not in a bolus of stool. The time 
required to produce evacuation is variable, and the 
completeness of evacuation is inconsistent [7]. 


Suppositories are low cost and are typically well 
accepted by patients and care givers. The two suppo- 
sitories most commonly used are glycerine and bis- 
acodyl. Glycerine works by a combination of lubri- 
cant and local stimulant effect, and bisacodyl stimu- 
lates peristalsis by activating parasympathetic path- 
ways. According to the study of Stiens et al [15], 
polyethylene glycol based bisacodyl suppositories 
may stimulate reflex defaecation sooner and shorten 
the total bowel care time as compared with hydroge- 
nated vegetable oil based bisacodyl suppositories 
(LOE 2). 


b) Enemas (LOE 3-4) 


Enemas were used by 10.9%, and by approximately 
twice as many patients with complete SCI than with 
incomplete injuries (p<0.0001) [16]. They are often 
used when suppositories or digital stimulation fail. 
Long-term use can result in enema dependence, and 
side effects such as rectal trauma and autonomic dys- 
reflexia can occur [5]. In the study of Menter et al 
[8], 36.4% of chronic SCI patients using chemical 
stimulation reported having faecal incontinence. 
Haemorrhoids were found more among those using 
primarily suppositories and enemas to manage their 
bowels. 


Regarding mini-enemas, the most commonly used is 
TheraVac, containing a combination of docusate and 
soft soap. It initiates defecation through the combi- 
ned effects of a local stimulant and a softener. It 
seems to be more effective, working more quickly 
and possibly with less mucus production than other 
stimulants. It produces more predictable and consis- 
tent evacuation. Long-term effects are not known. In 
addition, they are also more expensive, with a cost of 
1to2 $US [7, 12]. 


In a comparison by Cornell et al [17] in SCI during 
rehabilitation, mechanical evacuation with tap water 
enema without oral stimulant laxatives was associa- 
ted with the most effective evacuation compared 
with both the irritant- and the stimulant-medication 
groups. A regular use of enemas is helpful in patients 
with sacral cord lesions, poor sphincter function and 
no rectal sensation and faecal incontinence and 
constipation. Its value has also been shown in those 
for whom other medical measures are unsuccessful 
[18]. 


Though no results are known in adult patients, Eire 
et al [19] showed good results with Retrograde 
Colonic Enema (RCE) in 33 Spina Bifida children 
with LMN neurologic faecal incontinence who had 
failed all other treatment. Retrograde Colonic 
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Enema (RCE) with a special 100% silicone catheter 
with balloon and lukewarm water (with one teaspoon 
of salt per 500 ml) 15-20 ml/kg was given every 48 
hr. All but one achieved continence; none developed 
allergic phenomenon or side effects. An average of 
30 months follow up gave the same degree of suc- 
cess. The RCE or low-volume tap water enema is 
however time-consuming and needs some help in its 
use. Instead of lukewarm water, one can use low- 
volume (200 to 500 ml) tap water with the volume 
titrated to provide adequate colonic distention [7]. 


Puet et al [20] introduced a new device, called Pul- 
sed Irrigation Evacuation (PIE) for managing 
impaction in SCI patients. The principle behind the 
PIE is the use of intermittent, rapid pulses of warm 
water to break up stool impactions and stimulate per- 
istalsis. They evaluated and reported their experien- 
ce in 173 SCI patients. Regarding efficacy, the pro- 
cedure was successful in removing stool in all but 1 
patient with a very large, distended rectum that could 
not retain the water despite maximum inflation of the 
cuff. Two patients with a history of haemorrhoids 
had rectal bleeding on insertion of the speculum. 


3. VALSALVA OR  MANUALLY-GENERATED 
EXTERNAL PRESSURE (LOE 3) 


With complete or partial injuries to the cauda equina 
a LMN pattern develops with flaccid external anal 
sphincter (EAS) and pelvic muscles. There is no 
reflex response to increased intraabdominal pressure, 
and Valsalva can result in faecal leakage. In such 
case the rectum has to be kept empty to avoid faecal 
incontinence. Stool has to be removed digitally, 
assisted by Valsalva and abdominal massage [5]. 


Yim et al [21] found that the Valsalva manoeuver 
was the most frequently used method by patients 
with lower motor neuron lesions. According to Men- 
ter et al [8], 38.5% of chronic SCI patients who used 
abdominal pressure reported having bowel accidents, 
but only 7.7% of those using abdominal pressure had 
faecal incontinence. 


4. ORAL MEDICATIONS (LOE 3/4) 


a) Stool softeners, such as docusate sodium, increa- 
se the amount of water in the stool without increa- 
sing volume and have no effect on bowel motility. 
They can affect the intestinal absorption of other 
drugs, resulting in higher plasma levels. The stool is 
more likely to be liquid. These softeners are useful 
where faecal incontinence is not a risk and straining 
should be avoided, such as for those with haemor- 
rhoids or autonomic dysreflexia [5]. 


b) Stimulant laxatives act by increasing intestinal 
motility, resulting in less time for water reabsorption. 
Senna has a direct stimulant effect on the myenteric 
plexus and also increases intraluminal fluid. Chronic 
use can result in a progressive unresponsiveness [5]. 
Adding a mild oral stimulant, such as senna, 6 to 8 
hours before the desired bowel movement may 
increase the amount of stool present in the sigmoid 
colon ready for evacuation after colonic stimulation 
[12]. Bisacodyl has a similar mode of action. Dose 
dependent side effects can occur, such as abdominal 
cramping, diarrhea and electrolyte imbalance [5]. 


Laxative use was found almost 10 times more fre- 
quent among SCI patients, becoming even more fre- 
quent with increasing time from injury [5]. 


Kirschblum et al [1] retrospectively studied bowel 
care practices in 100 chronic SCI patients: 56% used 
oral medications as part of their bowel program. 
Colace and senokot were usually used in combina- 
tion. However, senna is usually better tolerated than 
bisacodyl given orally. Orally administered agents 
combining a softening with a stimulating compound 
were found more difficult to use than each of these 
compounds seperately [12]. 


c) Prokinetic agents such as cisapride have been 
used to reduce constipation in SCI. According to the 
systematic review study of Coggrave et al [22], cisa- 
pride, a drug used to accelerate GI motility, does not 
seem to have clinically useful effects in patients with 
SCI [23 - 25]. Cardiac arrhythmias have been noted 
with long-term use [26]. 


5. DIET MODIFICATION (LOE 3-4) 


While laxatives can improve colonic motility, looser 
and more frequent bowel motions may result in an 
increased incidence of faecal incontinence. Regular 
fibre and adequate fluid intake is recommended 
because of bulking and stool softener properties, thus 
facilitating transit and preventing impaction [16]. To 
normalize stool consistency, adequate fluid of 30 
ml/kg body weight/day, and adequate fibre intake of 
30 gm/day for adults is suggested. The usual approa- 
ch is to begin with 1 to 2 tablespoons of bulk laxati- 
ve or bran mixture daily and to increase the daily 
dose by 1 tablespoon every week until the desired 
results are obtained. A sudden increase of fibre to 30 
gm/day can cause bloating, gas and diarrhea [7]. 


Stolp-Smith et al [12] suggested adequate intake of 
fluids (60 oz daily), a high-fiber diet, use of fibre 
supplements and bulking agents such as Metamucil 
twice daily, and a regular schedule as primary mea- 
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sures for achieving a reasonable bowel program 
(LOE 4). Psyllium, a soluble fibre aimed at absor- 
bing water and increasing bulk to stimulate normal 
peristalsis and bowel motility, was associated with 
increased stool frequency in Parkinson disease but 
did not alter colonic transit time [27]. According to 
Cameron et al [28], significantly increasing dietary 
fibre in a group of SCI patients resulted in an increa- 
se in mean colonic transit time from 28.2 h to 42.2 h 
(p<0.05), and rectosigmoid transit time from 7.9 h to 
23.3 h (p<0.02). Thus increasing dietary fibre in SCI 
patients does not have the same effect as has been 
previously demonstrated in persons with normally 
functioning bowels. 


6. BIOFEEDBACK (LOE 3-4) 


Though Wald [29], Blanco et al [30] described 
improvement in the frequency of soiling and decrea- 
se of rectal perceptual volume in meningomyelocoe- 
le patients, no results in adult neurologic patients are 
to be found as yet. The minimal criteria for success- 
ful treatment appear to be normal threshold of rectal 
sensation and the ability to contract gluteal or related 
muscles. 


Girona et al [31], in a review, concluded that the ove- 
rall success rate of biofeedback in general anorectal 
incontinence and chronic constipation is reported to 
be 50-92% and 35-90%, respectively. But in patients 
with neurologic incontinence, the results were poor. 


7. ELECTRICAL STIMULATION (LOE 3- 4 ) 


Riedy et al [32], used perianal (surface) electrical 
stimulation to increase anal sphincter pressure (with 
currents from 0-100 mA, 300 us pulse duration, 35 
Hz ) in5 complete SCI patients. Four had strong anal 
contractions. The one who failed had LMN neurolo- 
gic bowel. The increases in anal pressure were not 
sustained over the length of the applied stimulation. 
Patients found the device cumbersome and did not 
feel that their occasional episodes of faecal inconti- 
nence warranted use of this device. 


Han et al [33] retrospectively reviewed the effect of 
intravesical electrical stimulation (IVES) on neuro- 
logic bowel dysfunction in 24 children with menin- 
gomyelocoele. The mean number of overall faecal 
incontinence episodes decreased significantly and a 
greater than 50% decrease in the episodes of faecal 
incontinence were observed in 75% of the patients. 
However, there was no significant change in the 
number of daily bowel movements. No studies in 
adult neurologic patients are as yet available. 


8. FUNCTIONAL MAGNETIC STIMULATION 
(FMS) (LOE 3) 


Lin et al [34] evaluated the usefulness of FMS as a 
non-invasive method to stimulate the colon in 
patients with SCI by using commercially available 
magnetic stimulators and placing the magnetic coil 
on the transabdominal and lumbosacral regions. An 
increase in rectal pressure and a decrease in colonic 
transit time were found. 


Conclusions(LOE 3-4) 


° Bowel training program is comprehensive, 
individualized, and aims at regular bowel 
evacuation. 


° Intensive patient education and bowel trai- 
ning on regular, consistently timed, reflex- 
triggered bowel evacuation can lead to social 
bowel/faecal continence. 


° Failure of bowel care is usually due to inade- 
quate or incorrect techniques used. 


° Appropriate stimulations added to the regu- 
lar bowel training program can 
trigger/achieve complete bowel evacuation. 


° Successful bowel care provides patients with 
their full potential, helps them to become 
integrated in society and to be as indepen- 
dent as possible. 


Recommendations: Grade B 


° Emphasize patient/family education and a 
regular, consistently timed, reflex-triggered 
bowel evacuation. 


° Conservative bowel management should 
consist of an individualized and person-cen- 
tered bowel program, which may include 
diet, oral/rectal medications, appropriate 
stimulation and equipment, and scheduling 
of regular bowel care. 


° If conservative bowel management fails, 
consult for surgical management. 
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Recommendation for research 


° More studies to evaluate effects and safety of 
the long-term use of different bowel mana- 
gements in adult neurologic patients are nee- 
ded. 


° Studies to evaluate the efficacy of biofeed- 
back, electrical stimulation and functional 
magnetic stimulation in neurologic 
bowel/colorectal dysfunction should be done 
in adult patients 


° Further research is required to examine the 
optimal level of dietary fibre intake in neu- 
rologic patients. 


° Investigation is needed on the actions of 
colonic neuropeptides to promote coordina- 
ted colonic peristalsis as possible therapeutic 
modality in the future. 


D4. SURGICAL TREATMENT 


Surgery should be normally reserved for patients 
who have failed conservative therapy. 


Surgical treatment of fecal incontinence in the gene- 
ral population is overviewed in the Chapter on the 
Surgery for Fecal Incontinence. Therefore, this sec- 
tion focuses on specific aspects in neurogenic 
patients. Although traumatic lesion of external 
sphincter is treated by reconstruction of the external 
sphincter, functional impairment of anal sphincter 
without mechanical defect of the sphincter in neuro- 
genic patients can not be treated by this simple sur- 
gical repair, and thus options for surgical treatment 
of neurogenic bowel dysfunction are limited. Howe- 
ver, they consist of 1) sacral nerve stimulation, 2) 
antegrade continent enema procedure, 3) dynamic 
graciloplasty, 4) artificial anal sphincter, and 5) elec- 
tive colostomy. 


I. SACRAL NERVE STIMULATION 
(SNS) 


Electrical stimulation of sacral nerve roots has been 
reported to restore continence in patients with struc- 
turally intact muscles. The procedure is divided in 
three steps: acute percutaneous testing, temporary 
percutaneous nerve evaluation and permanent elec- 
trostimulation phase with an implantable neurosti- 


mulation device. An electrode inserted into the S3 


sacral foramen provides low grade stimulation. Only 
when patients respond to acute and temporary percu- 
taneous sacral nerve stimulation tested for 2 to 3 


weeks, permanent stimulation via a chronic stimula- 
tor implanted under the anterior abdominal wall is 
applied. The first case report with this technique was 
published by Matzel et al [1] in 1995 who described 
a successful outcome in three patients with fecal 
incontinence. Since then, ten articles have been 
published [2 — 11] (Table 4). Recently, Matzel et al. 
[2] reported a multicentre, prospective trial with 
chronic sacral nerve stimulation in a series of 34 
patients at a median follow-up of 23.9 months. At 
least 83 % of patients had a 50% or greater improve- 
ment in total number of incontinent episodes per 
week and at least 71% of patients a 50% or greater 
improvement in total number of days per week with 
incontinence during the course of follow-up. Conti- 
nence was fully restored in at least 12 (37%) patents. 
Quality of life improved in all four ASCRS (Ameri- 
can Society of Colon and Rectal Surgeons) scales 
(p<0.0001) and in seven of eight SF-36 scales, 
though only social functioning was significantly 
improved (p=0.0002). Although 12 patients had 19 
device-related adverse events including pain(ten epi- 
sodes in 9 patients), lead breakage in one patient, 
recurrent infection needing device removal in one 
patient and deterioration of bowel symptoms in three 
patients, resolution rate was 63.2% and 100% for all 
and severe complications, respectively. However, 
this study excluded patients with neurological 
diseases. 


Similar success rates (73-100%) with this technique 
have been reported from other centres [3 — 5,7 — 11] 
Among these reports, only one case-series by Rosen 
et al [7] targeted mainly on fecal incontinence in 
patients with neurological lesions. In that study, 20 
patients (15 neurogenic, 5 idiopathic) with severe 
fecal incontinence were initially treated by tempora- 
ry external stimulation over a period of 10-14 days. 
Sixteen patients (11 patients with neurogenic causes 
including 5 spinal cord injuries, 4 post spinal cord 
surgeries, 1 myelomeningocele, | multiple sclerosis, 
and 1 Friedreich ataxia, and 5 idiopathic patients) 
who had shown a positive response to the temporary 
stimulation subsequently underwent permanent 
implantation. The median follow-up was 15 months 
(range, 3-26 months). All patients who had received 
a permanent implant revealed a marked reduction in 
their incontinent episodes as well as an increase in 
retention time. In the neurogenic subpopulation, the 
median numbers of incontinence episodes decreased 
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Table 4. Summary of reported data on sacral nerve stimulation for fecal incontinence 


Authors reference no., year Levelof No. of patients 


No. of patients Median follow up Success rate 


evidence (neurogenic patients) underwent test (months) (range) (fully continent 
with chronic stimulation stimulation rate) 

Matzel et al[2], 2004 Level 3 34 (0) 37 23.9 83% (37%) 
Ripetti et al[3], 2002 Level 4 4 (0) 21 15 (6-24) 100% 
Ramussen et al[4], 2002 Level 4 10 14 4.5 90% 
Kenefick et al[5], 2002 Level 4 14 (0) ND 24 (13-60) 100% (73%) 
Matzel et al[6], 2001 Level 4 6 (1) ND 36 (5-66) 100% 
Rosen et al[7], 2001 Level 4 16 (11) 20 15 (3-26) 75% 
Ganio et al[8], 2001 Level 4 16 (2) ND 15.5 (3-45) 100% 
Leroi et al[9], 2001 Level 4 6 (0) 9 6 50% 
Ganio et al[10], 2001 Level 4 5 23 19.2 (5-37) 100% 
Malouf et al[11], 2000 Level 4 5 ND 16 100% 


ND: not determined 


significantly (p<0.01) from 7 (4-15) to 2(0-5), and a 
median retention time significantly (p<0.01) increa- 
sed from 2 minutes (0-5) to 7 minutes (2-15) after 
chronic stimulation. Assessment of QOL scales using 
ASCS questionnaire after 6 months treatment sho- 
wed significant improvement on all scales. Three 
patients (2 neurogenic and 1 idiopathic) had severe 
infections needing explantation of devices and 
wound drainage 0-3 months after implantation. Ano- 
ther one patient had dislocation of the permanent 
electrode. No complications were observed in the 
remaining 12 patients (60% of total series). All of 
those patients with functioning systems have shown 
improved incontinence during the follow-up period. 
Although the mechanism of SNS to improve fecal 
incontinence is uncertain, rises in anal resting and 
squeezing pressures and changes in rectal sensitivity 
and motility have been proposed. Particularly in neu- 
rogenic patients, neuromodulation of sacral reflexes 
and regulation of rectal sensitivity appear to be the 
major reasons for the functional improvement [7]. 


Although there are no controlled studies comparing 
SNS with artificial anal sphincter or dynamic graci- 
loplasty, unlike the two other operations this is a 
minimally invasive procedure, and seems to be an 
option applied to fecal incontinence due to functional 
deficit of anal sphincter without structural defect 
(LOE 4). However, studies on large series with long 
term follow-up are needed to determine its role in the 
treatment of fecal incontinence associated with neu- 
rological lesions. 


Il. ANTEGRADE CONTINENCE 
ENEMA (ACE) 


The original procedure was developed by Malone et 
al [12]. The principles of antegrade colonic washout 
and the Mitrofanoff non-refluxing catheterisable 
channel were combined to produce a continent cathe- 
terisable colonic stoma. The intention was that ante- 
grade washouts delivered by this route would produ- 
ce complete colonic emptying and thereby prevent 
soiling. Malone et al reported successful results in 
five children with intractable fecal incontinence. 
This procedure has been applied mainly to pediatric 
population with neuropathic bowel dysfunction and 
anorectal anomaly, and successful outcome was 
achieved in 70-100% [12 — 33] (Table 5). Overall, 
stomal stenosis is the most common complication, 
affecting 10-41%. In a study of 62 children with 
median follow-up of 5.4 (3.25 to 8.25) years, 84 per- 
cent were completely continent or had soiling less 
than once a month [14]. There was a significant cor- 
relation between the level of continence and satisfac- 
tion with the procedure [14]. Improvement of self- 
esteem and psychosocial function after the ACE pro- 
cedure in children with myelomeningocele has been 
reported [16]. Several modifications have been 
reported including laparoscopic technique, left colo- 
nic continence stoma, etc [17 — 19, 21 — 23]. This 
procedure was also applied to adult neurogenic 
patients with fecal incontinence [13, 22, 24], and 
similar success rates (83-100%) were reported. 
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This procedure is effective for controlling fecal 
incontinence and constipation associated with neuro- 
genic bowel dysfunction especially in neuropathic 
children (LOE 4). Patients should be properly selec- 
ted to determine appropriate motivation. 


HI DYNAMIC GRACILOPLASTY 


This procedure consists of transposition of the graci- 
lis muscle around the anal canal and subsequent 
implantation of a pulse generator to stimulate the 
gracilis muscle. Before continuous stimulation is 
applied, the muscle is trained for 4 to 8 weeks accor- 
ding to a protocol. During a stimulation program the 
fatigable type 2 skeletal fibers are replaced by slow 
type 1 fibers, which are able to sustain a long lasting 
contraction. Satisfactory continence has been repor- 
ted in 56% to 81% of patients [34 — 43] (Table 6). 
Recently, a prospective study of 200 consecutive 
patients with a follow-up of at least two years sho- 
wed a 72% overall success rate [34]. Complication 
rate is rather high (42%-92%), especially infectious 
complications which occur in about one fourth of the 
patients. Impaired rectal emptying has occurred in 
16% to 29%. A prospective controlled comparative 
study of single stage with the conventional two-stage 
procedure showed no significant difference in infec- 
tion rates, continence rates, morbidity or quality of 
life between the two groups after a mean 521-day 
follow up [44]. A prospective controlled study com- 
paring dynamic graciloplasty with artificial anal 
sphincter in 16 patients (8 in each group) showed 
that both of the two procedures had a high incidence 
of technical failures and complication requiring reo- 
peration [45]. Chapman et al [46] reported a syste- 
matic review article of this procedure, where they 
searched articles published until November 1999, 
and found 40 articles met the inclusion criteria. Mor- 
tality rates were around 2% for both graciloplasty 
and colostomy. However, morbidity rates reported 
for graciloplasty appear to be higher than those for 
colostomy. 


Rongen et al [34] reported an 80% success rate with 
this procedure in 16 patients with neurogenic fecal 
incontinence. However, all studies presently avai- 
lable except this report include quite small number of 
neurogenic patients, and there is no information on 
the outcome in neurogenic subgroup of patients. 


Since dynamic graciloplasty seems to be associated 
with high complication rates, and outcome appears 
to correlate to surgeon’s experience, this procedure 
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should only be carried out in specialist centres with a 
reasonably large number of patients, and should be 
reserved only for carefully selected patients with 
intractable fecal incontinence where other methods 
have failed (Grade C). Further studies are needed to 
determine its role in the neurogenic subpopulation. 


IV. ARTIFICIAL ANAL SPHINCTER 


Implantation of an artificial anal sphincter was first 
reported in 1987 [47]. The sphincter used was origi- 
nally designed for treatment of urinary incontinence, 
but subsequently the device has been modified. The 
system consists of an inflatable cuff placed around 
the upper anal canal, a pressure-regulating balloon to 
maintain closure of the cuff placed in the subperito- 
neal space lateral to the bladder and a control pump 
accessible to the patient to empty the cuff for defae- 
cation placed in the scrotum or labium. The system is 
left deactivated for 4 to 6 weeks. A multicenter pros- 
pective, non-randomized trial in 112 patients with 
one year follow-up showed 73 revisional operations 
were required in 51 (46%) , and the infection rate 
necessitating surgical revision was 25%. Forty-one 
patients (37%) have had their devices completely 
explanted [48]. The reported success rates obtaining 
acceptable continence range were 41% to 90% [48 — 
60] (Table 7). Explatantion rates in the reported 
series were 20-40%. One series with long-term fol- 
low up (more than 5 years) showed that 7 of 17 
patients had the system removed due to infection, 
malfunction or obstructed defaecation [56]. Techni- 
cal complications like rupture of the cuff, which 
occurred frequently with the earlier modifications of 
the device, are now rare. Emptying problems, 
without anatomical stenosis, as described for dyna- 
mic graciloplasty, have also occurred frequently 
(13% to 45%) in most series and have in some 
patients required explantation. Other complications 
leading to explantation have been erosion of the cuff 
through the skin or into the anal canal. 


As shown in Table 7, most studies have a small num- 
ber of neurogenic patients or do not indicate the 
number of neurogenic patients included. In the study 
reported by Christiansen et al [56], 10 (59%) out of 
17 patients had neurological disorders, and the ove- 
rall success rate was 47%, which seems to be lower 
than the others. The authors mentioned that the result 
in neurogenic subgroup was clearly poorer than that 
in non-neurogenic subgroup. 


Implantation of the artificial anal sphincter may be 
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done for the same indications as for dynamic graci- 
loplasty except in patients with previous perianal 
infections or with a thin and scarred perineum where 
a muscle transplant is preferable. It should be 
emphasized that due to the relatively high risk of 
treatment failure and of complications requiring re- 
operation patient selection for both procedures 
should be very strict (Grade C). 


V. COLOSTOMY 


Spinal cord injury (SCI) has a significant effect on 
bowel dysfunction, in terms of fecal incontinence, 
urgency, and toileting methods. This results in a mar- 
ked impact on quality of life [61 — 62]. Several 
retrospective studies on the effect of colostomy for- 
mation on bowel care and QOL in SCI patients sho- 
wed a significant decrease in the average time spent 
on bowel care per week and improvement of QOL 
[62 — 69]. The early and long-term complication 
rates reported are 6 to 15%, and 15 to 37.5%, res- 
pectively. The commonest long-term complication is 
mucus discharge per rectum. It should be noted that 
one of the frequent, persistent, problematic compli- 
cation is diversion colitis [70 - 71]. Symptoms inclu- 
de hemorrhagic purulent rectal discharge, abdominal 
pain and tenesmus. This condition is thought to 
results from a deficiency of luminal short-chain fatty 
acids [72 — 73]. Steroid enemas, 5-aminosalicylic 
acid enemas or suppositories, or short-chain fatty 
acid enemas have been reported to be helpful [73]. 


Elective colostomy may be an option for some SCI 
patients with severe uncontrolled fecal incontinence 
(Grade C). 


Conclusions 


° Studies specifically in neurogenic patients on 
the efficacy and safety of sacral nerve stimu- 
lation, dynamic graciloplasty and artificial 
anal sphincter are limited. However, studies 
in the general population suggest that sacral 
nerve stimulation is a minimally invasive 
procedure, and seems to be an option for 
fecal incontinence due to functional deficits 
of the anal sphincter without structural 
defects when temporary percutaneous nerve 
evaluation indicates positive effects (Level 
4). Studies in large neurogenic populations 
with long term follow-up are needed to 
determine its role in the treatment of fecal 
incontinence associated with neurological 
lesions. 
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In contrast to sacral nerve stimulation, both 
dynamic graciloplasty and artificial anal 
sphincter have high risk of treatment failure 
and of complications requiring re-operation 
(Level 3). 


Antegrade continence enema is effective for 
controlling fecal incontinence and constipa- 
tion associated with neurogenic bowel dys- 
function especially in neuropathic children 
(Level 4). 


Elective colostomy formation has a benefi- 
cial effect on bowel care and QOL in SCI 
patients with intractable fecal incontinence 
who have failed other therapy (Level 4). 


Recommendations 


Surgery should be normally reserved for 
patients who have failed conservative thera- 
py (Grade C). 


Sacral nerve stimulation is an option for 
neurogenic patients with intractable fecal 
incontinence who have failed conservative 
therapy, when acute and temporary percu- 
taneous nerve evaluation indicates positive 
effects (Grade C). 


Antegrade continence enema is an option for 
controlling fecal incontinence and constipa- 
tion associated with neurogenic bowel dys- 
function especially in neuropathic children 
(Grade C). Patients should be properly 
selected to determine appropriate motiva- 
tion. 


Since both dynamic graciloplasty and artifi- 
cial anal sphincter have high risk of treat- 
ment failure and of complications requiring 
re-operation, and some patients developed 
evacuation difficulties after these proce- 
dures, patient selection for both procedures 
should be very strict (Grade C). 


Colostomy may be an option in some selec- 
ted SCI patients with intractable fecal incon- 
tinence who have failed other therapy 
(Grade C). 


E. SPECIFIC NEUROLOGIC 
DISEASES 


E1. DEMENTIA 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Dementia is a poorly understood disease complex 
involving atrophy and the loss of gray and white 
matter of the brain, particularly of the frontal lobes. 
Problems result with memory and the performance 
of tasks requiring intellectual mentation [1]. Inconti- 
nence is traditionally attributed to a patient’s mental 
status and dementia, even though there may be 
concomitant neurologic bladder dysfunction. The 
etiopathogenesis of dementia —related incontinence 
could be multifactorial and caused both by changes 
within the central nervous system and in the periphe- 
ry. Looking for the prevalence of dementia associa- 
ted incontinence one can not easily distinguish 
dementia caused incontinence from age-related 
changes of the bladder and from incontinence due to 
other concomitant diseases. Therefore the true inci- 
dence of incontinence caused by dementia is not 
known. Ouslander et al in a study in 8 proprietary 
nursing homes in Maryland in newly admitted resi- 
dents, (LOE 3) found that the development of dayti- 
me incontinence was associated with male sex, the 
diagnosis of dementia, fecal incontinence, and the 
inability to ambulate or transfer independently [2]. 


Horimoto et al (LOE 3) found 97% incidence of uri- 
nary incontinence amongst patients with Levy body 
dementia [3]. Toba et al (LOE 3) found amongst 
geriatric population that the most frequent type of 
urinary incontinence was functional urinary inconti- 
nence in patients who were mentally and/or physi- 
cally unable to go to the bathroom without aid 
(21.5%) [4]. Specifically, 38.1% of patients in geria- 
tric hospitals were diagnosed as having functional 
urinary incontinence, in contrast to only 3.9% of 
patients in non-geriatric units. In patients with 
dementia, 88.7% were incontinent; whereas in 
patients without dementia, the prevalence of urinary 
incontinence was much lower (51.5%). 


Campbell et al (LOE 2) found that patients with 
dementia were more likely to be incontinent than 
those with normal mental function [5]. In the majori- 
ty of those over 80 who were incontinent, the incon- 
tinence was associated with either confusion or a 
combination of factors. 


Leung et al (LOE 3) found male to female ratio of 
dementia related incontinence being 1:15 [6], and 
Thom et al (LOE 3) found that the risk of hospitali- 
zation was 30% higher in women following the dia- 
gnosis of incontinence and 50% higher in men after 
adjustment for age, cohort and co-morbid conditions 
[7]. The adjusted risk of admission to a nursing faci- 
lity was 2.0 times greater for incontinent women and 
3.2 times greater for incontinent men. 


II. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


Sakakibara et al (LOE 2) found that mainly the 
medial frontal lobe is responsible for urinary dys- 
function in patients after stroke [8]. Griffiths (LOE 
2) in his PET studies, shows that cognitive function 
was slightly more impaired in patients with genuine 
urge incontinence. But the strongest and most speci- 
fic association was with impaired temporal orienta- 
tion [9]. Genuine urge incontinence with reduced 
bladder filling sensation was associated with global 
underperfusion of the cerebral cortex and more spe- 
cifically, with underperfusion of the frontal areas of 
the brain, especially on the right. Jirovec et al (LOE 
3) found that cognitive ability and mobility differ 
significantly between continent and incontinent 
patients [10]. When the variables were examined 
together, mobility emerged as the best predictor of 
the patient’s urine control, followed by cognitive 
impairment. 


In a study by Resnick et al (LOE 2) performed in ins- 
titutionalized elderly, detailed urodynamic studies in 
94 of the 245 incontinent patients showed that detru- 
sor overactivity was the predominant cause in 61 
percent, with concomitant impaired detrusor contrac- 
tility present in half these patients. Other causes 
among women were stress incontinence (21 %), 
underactive detrusor (8 %), and outlet obstruction (4 
%) [11]. Among the relatively few men in this 
sample, outlet obstruction accounted for 29 % of the 
cases. Yoshimura et al (LOE 3) found a 47 % preva- 
lence of detrusor overactivity which correlated with 
the prevalence of dementia [12]. 


II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


No specific diagnostic tests to evaluate dementia 
related incontinence were described. Since patients 
with dementia and incontinence usually have one or 
more concomitant diseases, the evaluation of the 
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LUT functions should follow the general rules, bea- 
ring in mind that this is the population of frail elder- 
ly (see related chapter). 


The treatment should start with modification of 
patient’s behaviors and general rehabilitation targe- 
ted at making patient more ambulatory, as it was 
demonstrated that movement limitations are strongly 
related with incontinence. No other specific treat- 
ment in dementia have been described, however cer- 
tain issues like prompted voiding, anticholinergic 
drugs and intermittent catheterization have been stu- 
died. 


In his review of trials where prompted voiding was 
implemented Eustice et al (LOE 1) found that 
prompted voiding increased self-initiated voiding 
and decreased incontinent episodes in the short-term 
[13]. A single small trial suggested that adding oxy- 
butinin, reduced the number of incontinent episodes 
in the short-term. In a study by Suzuki et al (LOE 3) 
the best results were obtained with ambulatory 
patients with the use of a portable chamber pot and 
induced urination, while no improvement was seen 
in bedridden patients treated with anticholinergics 
[14]. Sugiyama et al (LOE 3) studied the effects of 
anticholinergics therapy in patients aged 65 years or 
older with and without dementia. The patients recei- 
ved anticholinergic agents for more than two weeks 
[15]. Urodynamic studies demonstrated significant 
increase of maximum bladder capacity in the demen- 
tia group and the non-dementia group. There was no 
significant difference in rate of objective improve- 
ment between both groups. On the other hand, rate of 
subjective improvement was significantly higher in 
the non-dementia group (40%) than in the dementia 
group (15%). Improvement of functional bladder 
parameters was not associated however with impro- 
vement of subjective symptoms in the demented 
patients. In case of emptying failure, like in other 
bladder diseases intermittent catheterization is a 
treatment of choice. Lieu et al (LOE 3) found that 
carer-assisted clean intermittent urethral catheteriza- 
tion is an effective and safe treatment option for per- 
sistent urinary retention in elderly female patients 
with cognitive impairment and other disabilities 
[16]. With this method of treatment, 54% of the 
patients were able to void spontaneously and were 
continent after a median period of 6 weeks with a 
range of 1 to 40 weeks. Twenty-seven per cent had 
significant improvement in the symptoms of urinary 
incontinence and the residual urine volumes became 
progressively smaller. However, 19% failed this 
treatment modality. The recovery of spontaneous 
voiding was found to be significantly influenced by 
the age of the patient, the carer performing the inter- 


mittent catheterization and the development of 
catheter-related urinary tract infection. Twenty-five 
per cent of the study patients developed symptoma- 
tic urinary tract infection which was associated with 
a delay in the recovery of spontaneous voiding. Its 
development was also found to be significantly asso- 
ciated with the presence of pre-existing diabetes mel- 
litus, the person doing the catheterization, the pre- 
sence of dementia and with more predisposing com- 
mon medical conditions. 


Another interesting issue is the surgical treatment in 
patients with dementia. Two major groups of surgical 
procedures could be identified: prostate surgery and 
incontinence surgery. Yonou et al (LOE 3) studied a 
group of 13 patients with dementia who underwent 
TURP procedure [17]. Six patients reported good 
urination, 3 reported some improvement in urination 
after surgery, although requiring intermittent cathete- 
rization and 1 developed mild incontinence. No spe- 
cific study addressing the issue of incontinence sur- 
gery in woman with dementia was performed; howe- 
ver it seems that the incontinence surgery in patients 
with dementia should be reserved only for the cases 
with good ambulation and without concomitant 
functional disorders of micturition (overactive blad- 
der, hypocontractile detrusor). 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


Since dementia is not a homogeneous disease a 
population study targeted at specific disorder of mic- 
turition is urgently needed. Also, a study evaluating 
different treatment modalities in patients with 
dementia (especially anticholinergic treatment for 
overactive bladder and surgical treatment for stress 
incontinence) is lacking. 


Conclusions 


° Dementia associated incontinence occurs in 
30-100% of patients with dementia (LOE 3) 


° The degree of incontinence is strongly asso- 
ciated with patient’s general status and 
ambulation (LOE 3) 


° There is no one major cause for incontinen- 
ce in these patients; however overactive 
bladder is responsible for a significant por- 
tion of incontinence (LOE 3) 


° LUT surgery is not contraindicated in this 
group of patients (LOE 3-4) 
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Recommendations 


° The extensive and aggressive therapy of 
incontinence in dementia patients should be 
reserved for patients with good general sta- 
tus and ambulation (Grade C) 


° In case of ambulatory patients , prompted 
voiding, rehabilitation and oral anticholi- 
nergics seems to be treatment of choice 
(Grade C) 


° In case of significant post-void residual, 
intermittent catheterization is the treatment 
of choice (Grade B); however in elderly non- 
ambulatory patients the recovery of LUT 
functions is not so good (grade C/D) 


E2. MULTIPLE SYSTEM ATROPHY 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Multiple system atrophy (MSA) is a rare, adult-onset 
degenerative disease of the nervous system of unk- 
nown origin. Previously described as Shy and Drager 
syndrome it is characterized by autonomic dysfunc- 
tion consisting of orthostatic hypotension, anhydro- 
sis, impotence, extrapyramidal symptoms and poor 
urinary and fecal control. Urinary symptoms of 
incontinence are caused by neurologic detrusor ove- 
ractivity and external sphincter weakness [1] (LOE 
2). 


Kirchhof et al (LOE 2) [2], found that bladder symp- 
toms preceded symptoms of orthostatic hypotension 
in 76% of patients. Sphincter EMG abnormalities 
were found in 91% of the patients with MSA. 


Il. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


The responsible sites for the urinary dysfunction in 
MSA seem to be the locus coeruleus (pontine mictu- 
rition center, PMC).The works of Benarroch (LOE 
2) demonstrated, that in MSA there is severe deple- 
tion of catecholaminergic neurons of the C1 and Al 
areas in the ventrolateral medulla, and this may 
contribute to orthostatic hypotension and endocrine 
disturbances in this disorder, respectively. Additio- 
nally loss of corticotrophin-releasing factor (CRF) 


neurons in the pontine micturition area may contri- 
bute to neurologic bladder dysfunction [3 — 4]. 


Sakakibara et al (LOE 2) performed an extensive 
study of the urological symptoms in MSA patients [5 
— 6]. They found the following prevalence of diffe- 
rent symptoms: difficulty of voiding in 79%, noctur- 
nal urinary frequency in 74%, sensation of urgency 
in 63%, urge incontinence in 63%, diurnal urinary 
frequency in 45%, enuresis in 19% and urinary 
retention in 8% of the patients. One hundred % of 
MSA patients presented with some kind of LUT 
symptoms. 


Filling phase abnormalities in videourodynamic stu- 
dies included detrusor overactivity in 56% of 
patients with MSA, and uninhibited external sphinc- 
ter relaxation in 33% of them. Open bladder neck at 
the start of filling was present in 53% of MSA 
patients, suggestive of bladder neck denervation. On 
voiding, detrusor-external sphincter dyssynergia was 
present in 47% patients. Weak detrusor contraction 
was present in 71% of women and 63% of men. Post- 
micturition residuals >100 ml were present in 47%. 


It is likely that the urinary dysfunction is more com- 
mon and often an earlier manifestation than orthosta- 
tic hypotension in MSA. Similar results were repor- 
ted by others showing post-micturition residuals 
over 30 ml and 100ml in 74% and 52% of patients 
respectively. Detrusor overactivity was found in 
56%, low compliance bladder in 31%, and detrusor 
acontractility in 5% of patients. Detrusor-sphincter 
dyssynergia was observed in 45% of patients with 
MSA. [1, 7, 8]. 


II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


Since LUT functional disturbances precede very often 
orthostatic hypotension and other autonomic nervous 
system symptoms in MSA patients, the diagnosis of 
LUT symptoms is of paramount importance. 


Amongst different tests external urethral sphincter 
EMG is the most sensitive one. Sphincter motor unit 
potential analysis showed neurologic motor unit 
potentials in 93% of those with MSA, suggestive of 
external sphincter denervation [6]. Palace et al (LOE 
2) demonstrated abnormal sphincter EMG in 82% of 
MSA patients [9]. 


Oertel et al (LOE 2) suggested that reduced genital 
sensation in females could be pathognomonic for 
MSA (with equal importance as erectile dysfunction 
in males [10]. A total of 47% of the MSA patients 
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and 4% of the control group had reduced genital sen- 
sation. Moreover, the appearance of reduced genital 
sensitivity in female MSA patients showed a close 
temporal relation to the onset of the disease. 


When treatment of the voiding disorders in MSA is 
concerned, again the general principles of urodyna- 
mic based therapy should be used. However it is 
important to observe that aggressive surgical therapy 
is not recommended in MSA patients. 


Chandiramani et al (LOE 2) found that all MSA 
patients who underwent TURP due to voiding pro- 
blems were incontinent postoperatively, most proba- 
bly due to the progression of the disease [11]. The 
same observations were done by Beck et al (LOE 2), 
who evaluated the results of TURP and stress incon- 
tinence surgery in MSA patients [1]. They concluded 
that the results of surgery were unfavorable. Patients 
benefited from intermittent catheterization, anticho- 
linergic medication and desmopressin spray, which 
improved continence in 82%. 


As nearly half of the MSA patients suffer from voi- 
ding difficulties, its management by other means than 
CIC would be very attractive. Sakakibara et al (LOE 
3) compared different non-selective and alpha 1A 
selective alpha blocking agents (prazosin and moxisy- 
late) in the treatment of LUT dysfunctions in MSA 
patients [12]. The respective means for reductions in 
residual urine volume for the prazosin and moxisyly- 
te groups were 38.1% and 35.2% and there was lesse- 
ning of urinary symptoms. Side effects due to ortho- 
static hypotension were seen in 23.8% of the prazosin 
group but in only 10.7% of the moxisylyte group. 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


MSA is a slowly progressive disease without any 
cure. More research is needed to evaluate the effects 
of long term LUT treatment and to evaluate the 
effects of different drug treatment modalities. 


Conclusions 


° LUT symptoms often precede the clinical 
manifestation of multiple system atrophy 
(LOE2) 


° The most common LUT disturbances are 
detrusor overactivity, detrusor sphincter dys- 
synergy, sphincteric relaxation and weak 
detrusor(LOE 2) 

° Significant post void residual is observed in 


about half of the multiple system atrophy 
patients (LOE 2) 


Recommendations 


° The most sensitive test to detect multiple sys- 
tem atrophy associated LUT abnormalities 
is sphincter EMG (Grade A) 


° Due to progressive nature of the disease 
aggressive treatment and LUT surgery (e.g. 
TURP) are not recommended (Grade A) 


° Treatment of choice in case of increased post 
void residual are CIC and alpha blocking 
agents (Grade B) 


E3. PARKINSON DISEASE 


I. URINARY INCONTINENCE 


1. EPIDEMIOLOGY AND PREVALENCE 


Parkinson’s Disease is a movement disorder due to 
degeneration of dopaminergic neurons in the sub- 
stantia nigra and a loss of dopamine-containing 
nerve terminals in the basal ganglia . Degeneration 
of the nigrostriatal pathway is accompanied by 
decreases in corresponding biochemical markers, 
including dopamine, tyrosine hydroxylase, dopami- 
ne metabolites, and dopamine transporter. These cen- 
tral nervous system changes have also influence on 
autonomic functions, including voiding in affected 
patients. 


The most common are gastrointestinal (constipa- 
tion), perspiratory (hypohidrosis) and urinary sys- 
tems. Urinary dysfunction in Parkinson’s disease has 
been reported to occur in 37 to 71% of the patients, 
including urinary urgency, frequency and inconti- 
nence in the storage phase [1]. 


In a study of Hattori et al (LOE 2) 60% of Parkinson 
patients had urinary symptoms, which could be divi- 
ded in the following categories: irritative in 28%, 
obstructive in 11%, and both symptoms in 21%. The 
frequency of urinary symptoms statistically correla- 
ted with severity of the disease, but not with the 
duration of illness and no sexual difference was 
noted [2]. 


2.PATHOLOGY AND DISEASE SPECIFIC LUT 
PROBLEMS 


Sakakibara et al (LOE 2) demonstrated that uptake of 
a dopamine transporter which reflects striatal presy- 
naptic dopamine level, was significantly reduced in 
Parkinson disease patients with urinary dysfunction 
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compared to those without [3]. Therefore urinary 
dysfunction in Parkinson disease could reflect dege- 
neration of the nigrostriatal dopaminergic cells asso- 
ciated with specific motor disorders. 


In a study of Parkinsonian and MSA patients, Saka- 
kibara et al (LOE 2) found urinary symptoms in 72 
% of patients. They were mostly attributed to detru- 
sor overactivity (81%) and external sphincter relaxa- 
tion problems (33%) [4]. During micturition Parkin- 
son patients did not demonstrated detrusor-sphincter 
dyssynergy, however detrusor hypocontractility was 
observed in 66% of women and 40% of men. 


Similar observations were done by Defreitas et al 
[S5](LOE 2). The urge incontinence prevalence was 
around 54%, however no statistically significant cor- 
relation between the duration or severity of Parkin- 
son’s disease and urodynamic parameters was found. 


Araki et al [6] (LOE 3) using the International Pros- 
tate Symptom Score found a 27% prevalence of voi- 
ding dysfunctions among Parkinson’s disease 
patients. However Gray et al (LOE 2) reported that 
LUT functional disturbances are not disease specific 
in patients with Parkinson’s disease [7]. 


3. DISEASE SPECIFIC DIAGNOSIS AND 
TREATMENT 


In voiding dysfunctions associated with presumed 
Parkinson’s disease it is important to differentiate 
between Parkinson’s disease and multiple system 
atrophy. Chandiramani et al (LOE 2), suggested 
several criteria for distinguishing LUT symptoms 
caused by MSA from these caused by Parkinson’s 
disease [8]. Presence of the following features: uri- 
nary symptoms preceding or presenting with parkin- 
sonism; urinary incontinence; a significant post-void 
residual urine volume; erectile failure preceding or 
presenting with parkinsonism, is strongly suggestive 
of MSA rather than Parkinson’s disease. 


External urethral sphincter EMG is also helpful to 
distinguish between these two entities, since detru- 
sor-external sphincter dyssynergia was not seen in 
patients with Parkinson’s disease but was present in 
47% of those with MSA [4](LOE 2). This is also 
confirmed by studies of Palace et al (LOE 2) who 
demonstrated abnormal sphincter EMG in 82% of 
MSA patients [9] 


In Parkinson’s disease treatment of choice is L-dopa, 
which also affects bladder functions. Aranda et al. 
(LOE 3) studied the effects of L-dopa with and 
without apomorphine on bladder functions in parkin- 


sonian patients [10]. They found that patients with 
detrusor overactivity improved with apomorphine, 
and to a lesser extent with L-dopa, however these 
treatments had no effect on patients with hypocon- 
tractile detrusor. Raz (LOE 3) found that L-dopa the- 
rapy has also an effect on the external urethral 
sphincter, causing its relaxation and better coordina- 
tion of pelvic musculature [11]. 


These observations are in contrast with a study of 
Uchiyama et al (LOE 3) who studied the effect of a 
single dose of L-dopa with dopa-decarboxylase inhi- 
bitor on micturition function in parkinsonian patients 
[12]. After administration of a study drug, urinary 
urgency and urge incontinence were aggravated, 
whereas voiding difficulty was alleviated in all 
patients. It also increased detrusor contractility much 
more than it did urethral obstruction in the voiding 
phase, producing overall lessening of voiding diffi- 
culty and improving voiding efficiency. 


Detrusor overactivity should be treated according to 
the general knowledge of anticholinergic drugs. 
There are no specific studies on systematic anticho- 
linergic drugs to treat neurologic OAB in Parkin- 
son’s disease patients; however since anticholiner- 
gics were the first drugs available for the symptoma- 
tic treatment of Parkinson’s disease and since they 
are still widely used today there is no reason to belie- 
ve that they will produce any specific adverse events 
in these patients. A systematic review of anticholi- 
nergic use (centrally acting) to treat Parkinson’s 
disease was recently done by Katzenschlager et al 
[13](LOE 1). 


For emptying failure the treatment of choice remains 
IC, however no detailed studies on these treatment 
modalities on Parkinson’s disease patients have been 
performed. 


An interesting treatment option was suggested by 
Finazzi-Agro et al (LOE 3), who implanted subtha- 
lamic nucleus electrodes in patients with Parkinson’s 
disease [14]. They observed that during chronic sub- 
thalamic nucleus stimulation bladder capacity and 
reflex volume were increased for and the amplitude 
of overactive detrusor contractions was decreased 
(non significantly) in comparison with the studies 
performed when the stimulator was switched off. 


As in MSA a very important issue in Parkinson’s 
disease affected patients is the indication for pelvic 
surgery. Myers et al (LOE 2) found that women with 
Parkinson’s disease and LUT complaints have a 
lower maximum cystometric capacity and a higher 
rate of detrusor overactivity at lower bladder 
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volumes in comparison with non-neurologic control 
[15].Therefore surgery for stress incontinence in 
women with Parkinson’s disease should be perfor- 
med only when no significant detrusor overactivity is 
present, since it is well known that this type of sur- 
gery can evoke or aggravate detrusor overactivity 
and subsequent urge incontinence. 


The issue of selecting the right patient for prostate 
surgery was described above. Staskin et al (LOE 3) 
described the results of TURP in MSA rather than in 
Parkinson’s disease patients [16]. Since external ure- 
thral sphincter acontractility is extremely rare in true 
Parkinson’s disease prostate surgery should not be 
contraindicated in this group of patients. 


e° Guidelines for further research 


Despite there is no definite cure for Parkinson’s 
disease, with the current knowledge we can slow 
down the disease process and bring patients to an 
almost normal live. Therefore it would be of extreme 
importance to introduce a validated scheme for LUT 
dysfunction therapy. 


Conclusions 


LUT symptoms are associated in Parkin- 
son’s disease with degeneration of dopami- 
nergic neurotransmission (LOE2) 


The most common LUT disturbances are 
detrusor overactivity, and detrusor hypo- 
contractility (LOE 2) 


The effect of L-Dopa on LUT in Parkinson’s 
disease patients remains to be elucidated 
(LOE 3) 


Recommendations 


Treatment of choice for bladder overactivity 
in Parkinson’s disease patients is anticholi- 
nergics (Grade B) 


For voiding failure in case of significant post 
void residual the treatment of choice 
remains intermittent catheterization (Grade 
B) 

LUT surgery for patients with Parkinson’s 
symptoms is an option as long as multiple 
system atrophy is excluded. However stress 
incontinence surgery should not be offered 
to patients with significant detrusor overac- 
tivity (Grade C) 


1120 


II FAECAL INCONTINENCE 


Stocchi et al [1] investigated anorectal function in 17 
patients with Parkinson Disease. Most patients 
reported a bowel frequency of less than three eva- 
cuations per week and some patients had faecal 
incontinence. Manometric recordings disclosed an 
abnormal pattern during straining (a paradoxic 
contraction or lack of inhibition) in 11 patients. The 
inhibitory anal reflex and rectal compliance 
thresholds were within the normal range. 


Sakakibara et al [2] studied pelvic organ functions of 
115 patients with Parkinson disease (median Hoehn 
and Yahr stage 3) and compared with 391 local indi- 
viduals who were undergoing an annual health sur- 
vey. As compared with the control group, the fre- 
quency of dysfunction in the Parkinson group was 
significantly higher for constipation, difficulty in 
expulsion, diarrhea. 


The QOL index for the Parkinson patients was signi- 
ficantly higher for bladder and bowel but not for 
sexual dysfunction. In the Parkinson patients, fecal 
incontinence was associated with urinary incontinen- 
ce. Bladder and bowel dysfunction increased with 
the Hoehn and Yahr stage. 


Regarding bowel management [3], psyllium, a 
soluble fibre aimed at absorbing water and increa- 
sing bulk to encourage normal peristalsis and bowel 
motility, was associated with increased stool fre- 
quency in Parkinson but did not alter colonic transit 
time. 


Conclusions(LOE3) 
e Patients with Parkinson’s disease have often 
abnormal anorectal function. 
° Bowel dysfunction such as constipation is 
common and has significant impact on qua- 
lity of life of Parkinson’s patients. 


Recommendation 
° More studies on neurologic bowel dysfunc- 
tion and management in Parkinson disease 
are needed before giving any recommenda- 
tion. 


E4. ALZHEIMER DISEASE 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Alzheimer’s disease affects mostly elderly people. It 
is the principal cause of dementia in the elderly, The 
symptoms include worsening of memory, impair- 
ment of language and other cognitive functions (ana- 
lytical thinking, abstract reasoning). Ultimately, 
there is loss of self-hygiene, eating, dressing, and 
ambulatory abilities, and incontinence and motor 
dysfunction [1]. 


The onset of incontinence usually correlates with the 
disease progression (LOE 3) [1]. 


The prevalence of incontinence is reported to be bet- 
ween 23% and 48% (LOE 3) [2-3] 


IL PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


Yokoyama et al (LOE 3) suggested a suprapontine 
origin of voiding disorders in both Parkinson’s and 
Alzheimer’s diseases. They report published argu- 
ments that bladder overactivity in Alzheimer’s 
patients is mediated by down regulation of M1 mus- 
carinic inhibitory mechanisms [4]. MRI studies per- 
formed by Bennett et al (LOE 3) demonstrated that 
subcortical white matter lesions were associated with 
gait disturbance and incontinence [5]. 


In a study by Del Ser et al (LOE 3) urinary inconti- 
nence was associated with severe cognitive decline 
in pure Alzheimer’s disease but usually preceded 
severe mental failure in patient with dementia due to 
diffuse Lewy body disease [6]. Nobili et al (LOE 3) 
performed quantitative EEG in Alzheimer’ s patients, 
finding that incontinence was predicted by alpha 
power in the right side [7]. 


In another study by Nobili et al (LOE 3) the value of 
regional cerebral blood flow from a posterior tempo- 
ral-inferior parietal area in each hemisphere predic- 
ted development of incontinence [8]. Brain computer 
tomography study done by Sugiyama et al (LOE 3) 
in Alzheimer’s disease patients showed that the 
degree of brain atrophy was more severe in those 
with detrusor overactivity than those without it [9]. 


Detrusor overactivity was found in 61% of their 
patients. Haddad et al (LOE 3) described two 
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patients with vesicoureteral reflux, one of them sho- 
wing buccosalivary, gastroesophageal, vesicourete- 
ral, urethroprostatic and urethrovesicular reflux as a 
consequence of the neurologic dysfunction [10]. 


There is no systematic review of type and grade of 
LUT dysfunctions in Alzheimer’s disease, nor a 
study about progression of these dysfunctions as the 
disease progresses. 


II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


As mentioned above EEG and regional cerebral 
blood flow might predict when and if incontinence 
will occur during the course of the disease [7 — 8]. 


Franssen et al (LOE 2) examined the occurrence of 
following developmental reflexes: the tactile suck 
reflex, the palmar and plantar grasp reflexes, and the 
plantar extensor reflex in healthy elderly, cognitive- 
ly and functionally mildly impaired patients, and 
patients with Alzheimer’s disease [11]. Prevalence of 
all five reflexes was more than 6 times higher for 
those categories that comprised only permanently 
doubly incontinent patients as compared to those 
categories that comprised only continent individuals. 
It is interesting that the frequency of developmental 
reflexes rose sharply with the onset of progressive 
incontinence, suggesting its cortical origin. As 
demonstrated above, the development of incontinen- 
ce in Alzheimer’s disease patients is associated with 
cognitive impairment and brain degeneration, sug- 
gesting its central nervous system origin. Therefore 
behavioral therapy, toilet training and prompted voi- 
ding would be most useful treatment modalities for 
this type of incontinence. 


Hutchinson et al (LOE 3) suggested that caregivers 
of patients with Alzheimer’s disease should study the 
toileting behaviors. This would permit them to pro- 
vide physical and cognitive assistance while attemp- 
ting to avoid accidents and catastrophic events [12]. 
Tariot (LOE 4) stressed the necessity for taking into 
account different factors (like mobility, cognitive 
functions, general medical conditions), when plan- 
ning treatment (also for incontinence) in Alzheimer 
disease patients [13]. 


Again the general guidelines should apply for choo- 
sing the best management of incontinence in Alzhei- 
mer’s disease patients. The treatment should be 
however tailored to individual patient needs and 
disease status. 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


There is still no cure for Alzheimer’s disease, which 
is progressive and a type of dementia associated 
disease. We are still lacking studies evaluating LUT 
disorders in Alzheimer’s disease. No systematic 
review has been performed regarding the possibili- 
ties of medical management (both pharmacological 
and behavioral) of incontinence. 


An open issue also remains the question of aggressi- 
ve surgery for LUT problems in these patients. 
Should we offer a surgical therapy for incontinence 
in female patients with stress incontinence and pro- 
gressive Alzheimer’s disease? This is a question so 
far unanswered. 


Conclusions 

e Bladder overactivity seems to be the most 
common cause of incontinence in Alzhei- 
mer’s disease patients (LOE 3) 

° The degree of incontinence is associated with 
cognitive impairment and brain degenera- 
tion (LOE 3) 

° EEG studies, occurrence of developmental 
reflexes and regional blood flow studies can 
predict the development of incontinence in 
Alzheimer’s disease patients (LOE 3) 


Recommendations 


° The extensive and aggressive therapy of 
incontinence in Alzheimer ‘s disease patients 
should be reserved for those with good gene- 
ral status and ambulation (Grade C) 


° In case of ambulatory patients , prompted 
voiding, behavioral therapy and oral anti- 
cholinergics seem to be the treatment of 
choice (Grade C) 


E5. CEREBRAL LESIONS, CEREBRO 
VASCULAR ACCIDENTS 
L URINARY INCONTINENCE 


1. CEREBRO-VASCULAR ACCIDENT (CVA) 
a) Epidemiology and prevalence 


Cerebro-vascular accidents are the third most fre- 


quent cause of death in industrialised countries after 
myocardial infarction and malignancies. Based on 
age-dependence of cerebro-vascular accidents 
(CVA) and the increase of the elderly in our popula- 
tion the importance of this disease enhances: cur- 
rently one out of 200 inhabitants will suffer from a 
CVA, 80 to 90 % of them above the age of 65. The 
5-year-survival rate is 56 % in men and 64 % in 
women. 


An analysis of the symptoms of 532 patients seen 
within 7 days of their stroke found that the presence of 
urinary incontinence appeared to be a more powerful 
prognostic indicator for poor survival and eventual 
functional dependence than a depressed level of 
consciousness in this period [1 — 2]. It was suggested 
either incontinence was the result of a severe general 
rather than specific loss of function or that those who 
were incontinent were less motivated to recover from 
both continence and more general function. Outcome 
was so much better in those who remained or became 
dry that it seems possible that recovery of continence 
may promote moral and self-esteem which can actual- 
ly hasten overall recovery. Without proper treatment 
six months after the CVA 20 % - 30 % [3] still suffer 
from urinary incontinence. 


b) Pathology and disease specific LUT problems 


Prior to the findings of PET-scan studies [4] all that 
was known about the cortical control of the bladder 
was based on clinical studies of patients with brain 
lesions. The most influential study was that by 
Andrew and Nathan, 1964 [5]. 


The typical clinical picture of frontal lobe inconti- 
nence they described was of a patient with severe 
urgency and frequency of micturition and urge 
incontinence, without dementia, the patient being 
socially aware and embarrassed by the incontinence. 
Micturition was normally co-ordinated, indicating 
that the disturbance was in the higher control of these 
processes. Nathan concludes his translation notes to 
the paper with a comment “this paper was written 
because people did not believe that there was such a 
thing as cerebral disturbance of the bladder“. 


There have been a number of urodynamic studies of 
groups of patients who have had CVA’s and subse- 
quently developed urinary symptoms. The conclu- 
sions drawn from these groups of patients with dis- 
parate cortical lesions are that, in general, voiding is 
normally co-ordinated as no patients showed eviden- 
ce of detrusor sphincter dyssynergia, and that the 
commonest cystometric finding is detrusor overacti- 
vity [6 — 9]. 
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In 1996 Sakakibara et al [10] reported on the bladder 
symptoms of 72 patients who had been admitted with 
an acute hemispheric stroke. When assessed at 3 
months, 53 % were found to have significant urinary 
complaints. The commonest clinical problem was 
nocturia which occured in 36 %, while urge inconti- 
nence affected 29 % and difficulty in voiding 25 %. 
Urinary retention was seen in the acute phase of ill- 
ness in 6 %. A significant positive correlation was 
found between the occurence of a urinary disturban- 
ce and hemiparesis. Brain imaging techniques 
confirmed a more anterior location of brain lesions in 
these groups. Urodynamic studies on 22 symptoma- 
tic patients showed detrusor overactivity in 68 %, 
detrusor-sphincter dyssynergia in 14 % and uninhibi- 
ted sphincter relaxation in 36 %. 


If this was really a detrusor-sphincter-dyssynergia, 
which should not occur in suprapontine lesions, or a 
hold-on manoevre to prevent urinary leakage, can 
not be clarified from the paper. There was some indi- 
cation that lesion size was related to the occurrence 
of urinary symptoms. In contrast to the findings of 
Maurice-Williams [11] and Kuroiwa et al [8], who 
found a correlation of urinary incontinence with 
lesions of the right brain hemisphere, Sakakibara et 


al 10 could not find a preponderance of right sided 
lesions for incontinence. Their findings suggest that 
the damage to the anterio-medial frontal lobe, its 
descending pathway and to the basal ganglia is main- 
ly responsible for micturition dysfunction in stroke 
patients. 


Another paper by Mochizuki and Saito [12], looking 
at patients with frontal lobe lesions (tumors) conclu- 
ded the damage to the right superior bifrontal region 
was associated with temporary incontinence, whe- 
reas permanent incontinence was associated with 
bilateral damage. 


Urinary retention has also been described in patients 
with brain lesions: Three case histories of elderly 
females with various forms of right frontal lobe 
pathology were described as urinary retention. In 
two, one with an abscess and the other with a hae- 
matoma, successful treatment brought recovery of 
bladder function [13 — 14]. 


An experimental model for studying the effect of 
forebrain lesions and voiding dysfunction was 
recently developed in the rat by occluding the midd- 
le cerebral artery under pentobarbital or halothane 
anesthesia. At thirty minutes after recovery from 
anesthesia bladder capacity in animals with cerebral 
infarct was markedly decreased indicating an ove- 


ractive bladder. The decreasing bladder capacity 
continued as long as four months after artery occlu- 
sion. Based on the effects of two different types of 
receptors antagonists on OAB induced by left midd- 
le cerebral artery occlusion, the authors Yokoyama et 
al [15] conclude that the NMDA receptor (N-methyl- 
D-aspartate) has an essential role in the development 
of OAB after CVA. Therefore, a glutamate receptor 
antagonist can be expected to be beneficial for trea- 
ting overactivity caused by cerebrovascular disease, 
as the induced potentiation of bladder reflexes seems 
to depend on NMDA glutamate transmission (LOE 
4). 


2. BRAINSTEM LESIONS 


Already in 1926 Holman [16] noted that voiding dif- 
ficulty could be a sign of tumors in the posterior 
fossa. In a series of patients with brain tumors Ueki 


et al [17] reported voiding difficulty to occur in 
46/152 (30 %) of patients with tumours in the poste- 
rior fossa, while urinary incontinence occured only 
in 3 (1.9 %). 


Renier and Gabreels [18] found urinary retention in 
12/17 children with pontine glioma. There are a 
number of case histories published presenting diffi- 
culties with micturition in the presence of various 
brain stem pathologies [19 — 21]. 


Sakakibara et al [22] reported the urinary symptoms 
of 39 patients who had brainstem strokes. Almost 
half the patients had urinary symptoms, nocturia and 
voiding difficulty in 28 %, urinary retention in 21 % 
and urinary incontinence in 8 %. The problems were 
more common following haemorrhage, probably 
because the damage was usually bilateral. Urinary 
symptoms did not occur in those with lesions of the 
midbrain, but they did in 35 % of those with pontine 
lesions and in 18 % of those with medullary stroke. 
Urodynamic studies in 11 symptomatic patients sho- 
wed detrusor overactivity in 8/11, low compliance in 
1/11 and detrusor acontractility in 3/11 three months, 
six months and 3 years after the occurence respecti- 
vely. A non-relaxing sphincter on voiding was found 
in 5/11 and uninhibited sphincter relaxation in 3/11 
(LOE 3). 


a) Disease specific diagnosis 


Basic diagnosis comprises a targeted history and cli- 
nical investigation, urine analysis, postvoid residual 
urine and a bladder diary. In patients with significant 
residual urine of over 100 cc or more than 50 % of 
bladder capacity an urodynamic investigation is 
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recommended to differentiate between detrusor 
weakness and functional or morphological outflow 
obstruction. 


b) Disease specific treatment 


Immediately after the stroke accident in the Stroke 
Unit, an indwelling transurethral catheter allows 
controll of the urinary output. Once the stroke situa- 
tion is stabilised the catheter should be removed and 
the patient put on intermittent catheterisation if voi- 
ding is unbalanced. In the early stage after the stro- 
ke, urinary incontinence can be managed by a 
condom catheter or by pads. Further treatment com- 
prises, as the two main stays of management, beha- 
vioural therapy, initially toileting, later on micturi- 
tion training and anticholinergic therapy, if the voi- 
ded volumes are below 250 cc. The patient’s ability 
to squeeze voluntarely the anal sphincter is a good 
prognostic sign to achieve continence further on. In 
the early phase, especially during catheter drainage, 
special care must be taken to avoid urinary tract 
infections with secondary complications. In diabetic 
patients low dose infection prophylaxis is recom- 
mended (LOE 4). 


3. GUIDELINES FOR FURTHER RESEARCH 


There is a need for further epidemiologic studies of 
the true incidence of LUT symptoms incl. inconti- 
nence after cerebro-vascular accidents in long term. 
In regards to therapy controlled studies comparing 
behavioural therapy and anticholinergic medication 
alone and in combination should show which treat- 
ment regime is best. 


Conclusions 


° Incontinence after CVA is not only a distres- 
sing symptom but also a powerful prognostic 
indicator for survival and eventually functio- 
nal dependence. LOE 2 


° The commonest urological problems after 
stroke are nocturia (36 %), urge incontinen- 
ce (29 %) and difficulty in voiding (25 %). 
LOE 2/3 

° There is a positive correlation between the 
occurence of urinary dysfunction and hemi- 
paresis. LOE 2/3 


° Urodynamic studies revealed detrusor ove- 
ractivity in 68 %, sphincter relaxation pro- 
blems in 36 % LOE 4. 

° Damage to the antero-medial frontal lobe 


and its descending pathway and the basal 
ganglia are mainly responsible for voiding 


dysfunction in stroke patients. With brains- 
tem pathology symptoms of impaired voi- 
ding (urinary retention) predominate. LOE 3 


Recommendations 


e As the urological symptoms, especially 
incontinence are very distressing, urological 
care is mandatory for these patients (Grade 
B) 

° Prevention of early urinary tract infection, 
especially when during the acute phase an 
indwelling (Foley-) catheter is used. Thereaf- 
ter management with toileting, later micturi- 
tion training, combined with anticholinergic 
therapy are the main stays (Grade C) 


° Rarely intermittent catheterisation is neces- 
sary due to unbalanced voiding mostly in 
men with preexisting infravesical obstruc- 
tion till general recovery allows surgical 
measures to relieve obstruction, if alpha- 
blockers and 5-alpha reductase inhibitors 
are not effective (Grade C). 


II. FAECAL INCONTINENCE 


1. EPIDEMIOLOGY — (LOE 3) 


Brocklehurst et al [1] observed that 14% of stroke 
patients with faecal incontinence became so beyond 
8 weeks after the acute event, leading to speculation 
that constipation, immobility and dependence may 
be primary underlying causes. The incidence of 
incontinence was 51% (urine) and 23% (faeces) 
within one year. Faecal incontinence at onset is asso- 
ciated with measures of severity of stroke and of 
immobility. 


In the Copenhagen Stroke Study, Nakayama et al [2] 
did a survey of urinary and faecal incontinence using 
subscores of the Barthel Index during the hospital 
stay and at 6-month follow-up in 935 acute stroke 
patients. In the acute state, almost half of an unselec- 
ted stroke population had urinary and/or faecal 
incontinence (40%). The proportion declined to one 
fifth for urinary incontinence and one tenth (9%) for 
faecal incontinence of the surviving patients at 6 
months. By multivariate analysis, significant risk 
factors for both incontinences were age, severity of 
stroke, diabetes, and comorbidity of other disabling 
diseases. 


According to Harari et al [3], prevalence of poststro- 
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ke faecal incontinence was 30% (7 to 10 days), 11% 
(3 months), 11% (1 year), and 15% (3 years). New- 
onset faecal incontinence during acute stage was 
associated with urinary incontinence (Odds ratio- 
OR, 19.96; 95% confidence interval -CI, 8.8 to 36.8), 
Glasgow Coma Score < 15 (OR, 2.84; 95% CI, 1.6 to 
5.0), visual field defect (OR, 2.69; 95% CI, 1.6 to 
4.6), dysphagia (OR, 2.16; 95% CI, 1.2 to 3.8) and 
age 65 years and over (OR, 2.16; 95% CI, 1.0 to 4.8). 
One third of patients with faecal incontinence at 3 
months were continent by 1 year (suggesting the pre- 
sence of a reversible underlying cause); conversely, 
63% incontinent at 1 year had been continent at 3 
months. Urinary incontinence (OR, 87.6; 95% CI, 
41.6 to 184.4), anticholinergic drug use (including 
antipsychotics, tricyclic antidepressants, oxybutynin, 
or antiemetics) (OR, 3.1; 95% CI, 1.1 to 10.2) and 
needing help with toilet use (OR, 3.5; 95% CI, 1.4 to 
17.3) were significantly associated with faecal 
incontinence in stroke survivors at 3 months. Faecal 
incontinence at 3 months increased the risk of long- 
term placement (28% vs 6%) and death within 1 year 
(20% vs 8%). Modifiable risk factors for faecal 
incontinence 3 months after stroke are constipating 
drug use and difficulty with toilet access. 


2. CONSERVATIVE BOWEL MANAGEMENT 
(LOE 3) 


Venn et al [4] performed a trial in persons with stro- 
ke and compared 4 bowel programmes based on the 
use of suppositories and scheduled bowel care. 85% 
of participants successfully achieved effective bowel 
training within a month. Those assigned to morning 
suppository schedules were more likely to establish a 
successful bowel regime than those assigned to eve- 
ning schedules (P<0.01). 


Munchiando and Kendall [5] compared the effecti- 
veness of two bowel training programs for patients 
with CVA and determined the length of time required 
to establish a regulated program. The sample of 48 
CVA patients included 23 in the control group who 
had every-other-day digital stimulation and 25 in the 
experimental group who had daily digital stimula- 
tion. Demographic data showed no significant diffe- 
rences between the two groups. More subjects in the 
experimental group established regularity. However, 
the subjects in the control group who did achieve 
regularity took less time to do it. Subjects with right- 
side hemiplegia and less mobility required more time 
to become established. The routine protocol for 
bowel training in their rehabilitation unit was then 
changed to include daily digital stimulation. 


Conclusion (LOE2/3) 


e Faecal incontinence after stroke is prevalent 
but declines over time. 


° Faecal incontinence is associated with age, 
severity of stroke, urinary incontinence, 
comorbidity, using constipating drugs and 
functional difficulties. 


e Suppository and digital stimulation may 
assist in regulating bowel evacuation. 


Recommendation (Grade B) 


° Modifiable/treatable causes of faecal incon- 
tinence should be evaluated and corrected. 


E6. MULTIPLE SCLEROSIS 


I. URINARY INCONTINENCE 


1. EPIDEMIOLOGY AND PREVALENCE 


In Western countries multiple sclerosis is a common 
neurological disease of the central nervous system 
affecting mostly young adults with a prevalence of 
50 to 100 per 100.000 individuals. It affects the func- 
tion of various neural tracts. Bladder and urethral 
dysfunction often occurs in patients with multiple 
sclerosis and severely disturb patient quality of life. 
It is part of the initial symptom complex in 1-15 % 
of patients [1 — 4]. 


In a recent survey in Austria amongst 1000 patients 
with multiple sclerosis, symptoms of LUT dysfunc- 
tion were the third most embarassing symptom com- 
plex after tiredness and muscle weakness [5]. 


The reported incidence of voiding dysfunction in 
multiple sclerosis is 33 % to 52 % in patients sam- 
pled consecutively regardless of urinary symptoms 
and its incidence is related to the disability status [6]. 
Giannantoni et al [7] detected urodynamic abnorma- 
lities in 104/116 patients with MS symptoms. Accor- 
ding to DasGupta & Fowler [8] there is almost a 100 
% chance of having LUT dysfunction once these 
patients experience difficulties with walking. 


In contrast to white individuals, multiple sclerosis is 
a much less common disease in Asian individuals. In 
addition, Asian-type multiple sclerosis is characteri- 
zed by a high rate of optic nerve and spinal cord 
involvement [9 — 10]. Araki et al [11] found that in 
regards to LUT symptoms in multiple sclerosis the 
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prevalence of emptying symptoms is equal to or even 
higher than that of filling symptoms in Japan , whe- 
reas filling symptoms are predominant in Western 
countries (LOE 3). Therefore, the numbers given 
from studies in Western countries may be different 
from those found in Asian people. 


2. DISEASE SPECIFIC LUT DYSFUNCTION PAT- 
TERNS 


The most frequent urodynamic finding is detrusor 
overactivity, which was found in 44 % by Araki et 
alll in 51 % by Kim et al [12] and in 58 % by Ukko- 
nen et al [13]. Detrusor overactivity is combined with 
detrusor-sphincter-dyssynergia (overactive sphincter) 
in over 90 % in the study by Araki et al [11], with 
impaired detrusor contractility (below 40 cm H20) in 
13 % by Araki et al [11], and in 12,2 % by Kim et al 
[12]. Terminology used in these publications to define 
detrusor-underactivity is not consistent: Kim et al [12] 
found “Detrusor hyporeflexia‘in 15,6 % and detrusor 
areflexia in 14,4 %, Araki et al [11] described “hypo- 
reflexia or areflexia“ in 38 %. They defined “detrusor 
hyporeflexia“ as a condition with low maximum 
detrusor pressure during voiding, large post void resi- 
dual urine and with a high maximum cystometric 
capacity without giving further details, especially 
without differentiating between decreased contractili- 
ty and acontractility of the detrusor. 


Hinson and Boone compiled data from 15 series of 
2,076 total patients and found detrusor overactivity 
in 52 to 99 %, detrusor-sphincter-dyssynergia in 6 to 
66 %, detrusor underactivity/acontractility in 0 to 40 
% and normal urodynamics in 1 to 25 % (14, LOE2). 
No abnormality with urodynamics was found in 6.7 
% of MS patients by Kim et al [12] (LOE 3). 


a) Change of urodynamic patterns over time 


A significant proportion of patients with MS with 
and without new urinary symptoms will develop 
changes in their underlying urodynamic pattern and 
in detrusor compliance. According to Ciancio et al 
55 % (12/22) of patients experienced a change in the 
urodynamic patterns and/or in compliance during a 
mean follow-up intervall of 42+/- 45 months bet- 
ween the urodynamic studies [15]. Most patients ini- 
tially had urodynamic patterns showing detrusor 
overactivity, detrusor-sphincter dyssynergia or detru- 
sor hypocontractility. Sixty four % of the patients 
studied had the same or worsening of the same 
symptoms, 36 % had a new urological symptom. 
Forty three % (6/14) with no new symptoms and 75 


% (6/8) with new symptoms had significant changes 
found with follow-up urodynamic testing. The 
authors therefore conclude that urodynamic evalua- 
tion should be repeated at regular intervals in symp- 
tomatic patients to optimise clinical management, to 
reduce complications and better enable these patients 
to manage their neurologic bladder dysfunction. 
However, in respect to these data Alan Wein in an 
editorial comment states that if medication was insti- 
tuted at the time of the first evaluation and not dis- 
continued before the second evaluation (not mentio- 
ned in the article) it may well be that any difference 
in urodynamic pattern has resulted from the treat- 
ment and not from the disease and if a urodynamic 
study does not reproduce the clinical symptoms it is 
not an optimal study. If in someone, who complains 
of frequency, urge and urge incontinence, urodyna- 
mics show only “hypocontractility* it may well be 
that under other circumstances the urodynamic study 
could have revealed quite different findings. The pri- 
mary purpose in urodynamic evaluations should be 
to assess the presence of risk factors that would 
prompt a change in therapy rather than to notice a 
change in urodynamic patterns in a laboratory uro- 
dynamic study. Without being able to rely on symp- 
toms to evaluate and treat vesicourethral dysfunction 
in these patients, it is clinically prudent to repeat uro- 
dynamic evaluations in symptomatic patients, even 
in patients who have persistent but not necessarily 
new symptoms (LOE 3). 


b) Is there a need for urodynamic studies in MS 
patients? 


The need for urodynamic studies in these patients is 
a matter of debate. A pragmatic approach to the pro- 
blem is that a medical strategy can be somewhat pre- 
dicted on the basis of the patient’s symptoms and 
incomplete emptying measurements [8]. On the 
other hand several authors, urologists and neurolo- 
gists see a major role for an urodynamic investiga- 
tion in the management of these patients: according 
to Ukkonen et al [13] urodynamic investigations are 
needed for specific definition of micturition dysfunc- 
tion and should be undertaken before therapeutic 
decisions. Also Kim et al [12] suggest that multiple 
sclerosis patients with voiding symptoms should 
undergo urodynamic evaluation independent of cur- 
rent neurological evaluation. This is true for an aca- 
demic setting. For daily practice however urine exa- 
mination and post void residual urine (PVR) and 
echography of the kidneys may be sufficient if there 
are no urinary tract infections. 
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c) Do urodynamic patterns correlate with MRI fin- 
dings? Relationship of bladder dysfunction to 
lesion site in multiple sclerosis 


Mainly three publications [12, 16 — 17] deal with this 
topic and the results are controversial. 


Araki et al found overactive detrusor with hypocon- 
tractility as indicative of pontine lesions and detru- 
sor-sphincter dyssyergia as a sign for cervical spinal 
cord lesions. Therefore they conclude that the lesion 
site in the central nervous system may be a major 
determinant for the type of bladder and urethral 
sphincter dysfunction [16]. In contrast Kim et al [12] 
found no correlation between urodynamic category, 
presence of impaired compliance or presence of 
detrusor-sphincter dyssynergia and any of the MRI 
findings of atrophy or enhancing lesions, total num- 
ber of lesions or size of the largest lesion. Their 
conclusion is that cranial MRI findings can predict 
neither urodynamic findings nor the presence of voi- 
ding symptoms, and they suggest that multiple scle- 
rosis patients with voiding symptoms should under- 
go urodynamic evaluation. 


One reason for the discrepancy might be that Araki 
et al evaluated not only the brain (incl. cerebellum, 
brain stem) but also the cervical spinal cord, whereas 
Kim et al evaluated brain MRI only. The findings of 
Kim et al. are also in contrast with the latest results 
of Charil et al [17]: In the introduction the authors 
state that in multiple sclerosis the correlation bet- 
ween disability and volume of white matter lesions 
on MRI is usually weak. This may be so because 
lesion location is also important as this influences the 
extent and type of functional disability. They there- 
fore applied an automatic lesion-detection algorithm 
to 452 MRI scans of patients with relapsing-/remit- 
ting MS to identify the regions preferentially respon- 
sible for different types of clinical deficits: bowel 
and bladder scores correlated with lesions in the 
medial frontal lobes, cerebellum, insula, dorsal brain 
and pons, areas known to be involved in the control 
of micturition. The statistical peaks in the dorsal 
midbrain are close to the periaqueductal grey and 
pontine micturition center, which serve as the inter- 
face between afferent and efferent connections with 
the bladder [18], and are activated during micturition 
[19 — 21]. There were also many statistical peaks in 
bilateral frontal lobes as well as adjacent to prefron- 
tal, premotor and supplementary motor cortex. Most 
of these peaks were in the white matter tracts 
connecting to medial frontal regions, which have 
been implicated in the control of micturition by 


lesion [18] and PET studies [19 — 21]. The correlated 
areas were mostly located in the right hemisphere, 
consistent with previous PET and lesion studies [22] 
showing right hemisphere dominance in the control 
of human micturition. 


The white matter near the right insula and its cere- 
bellum were also identified as sites where the pre- 
sence of lesions correlated with bowel and bladder 
dysfunction. The insula is activated during withhol- 
ding of urine [20], and several PET studies of mictu- 
rition have shown simultaneous cerebellar activation 
[19, 21]. Both sites have been implicated in proces- 
sing sensory information from the bladder during 
storage. The study by Charil et al is the first which 
demonstrates a relationship between the site of 
lesions and the type of disability in a large scale MRI 
data set in MS (LOE 3). These findings correlate 
with the fact, that centres located in the dorsal pons 
and midbrain control the emptying and storage func- 
tion of the bladder. Lesions of the cervical spinal 
cord are thought to be the predominant cause of 
incontinence in MS [23]. However, the results sug- 
gest that lesions affecting the brainstem and the cere- 
bral hemispheres also play a role. A strong associa- 
tion between bladder symptoms and the presence of 
clinical spinal cord involvement including parapare- 
sis and upper motor neuron signs on examination of 
the lower limb was found [23]. Both clinical studies 
and more recently MRI studies have shown that ~75 
% of those with a diagnosis of multiple sclerosis 
have spinal cord involvement [24]. 


Clinically impaired bladder control is a common 
symptom in MS patients. It is often regarded as one 
of the major distressing aspects in the early period of 
the disease. The most frequent symptoms, urgency, 
frequency and urge incontinence reflect underlying 
detrusor overactivity. Hesitancy, interrupted stream 
and incomplete emptying reflect dyssynergic voi- 
ding. Neurologic bladder and urethral dysfunction 
secondary to MS appear to be unpredictable and 
dynamic. MS itself can behave in a similarily unpre- 
dictable manner, yet no correlation was found bet- 
ween changes in the urodynamic and in the under- 
lying neurological patterns. 


3. DISEASE SPECIFIC THERAPEUTIC ASPECTS 


As the neurological condition progresses lower uri- 
nary dysfunction may become more difficult to treat. 
This is because of worsening detrusor overactivity, 
decreasingly efficient emptying in the context of 
worsening paraparesis and increased detrusor-sphinc- 
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ter dyssynergia, recurrent urinary infections, spastici- 
ty, general immobility and possibly also cognitive 
impairment. However, unlike the bladder dysfunction 
that follows spinal cord injury, progressive neurologi- 
cal diseases very rarely cause upper urinary tract 
damage [25]. This is even the case when long standing 
MS has already resulted in severe disability and spas- 
ticity. The reason for this is not known but means that 
in such diseases, the emphasis of management needs 
to be on symptomatic relief and should be as conser- 
vative as possible. (LOE 3; Grade B) 


4. RECOMMENDATIONS FOR RESEARCH 


We suggest a study comparing the lesion location 
based on MRI studies of the brain and the spinal cord 
(cervical, sacral), possibly using an automotic 
lesion-detection algorithm [17] and the urodynamic 
pattern of vesico-urethral dysfunction. 


Studies so far either correlate the MRI finding of 
brain and spinal cord with clinical symptoms of LUT 
dysfunction or only MRI’s of the brain were under- 
taken. 


Moreover a prospective study evaluating urodyna- 
mic pattern changes in multiple sclerosis is sugges- 
ted, correlating these findings also with the neurolo- 
gical symptomatology. The results of such a study 
would be helpful in deciding whether and to what 
extent urodynamic follow-up studies are indicated, 
also considering that damage to the upper urinary 
tract rarely occurs in these patients. 


Conclusions 


Several studies have reported that approxi- 
mately 75 % of all patients with MS will 
develop urinary symptoms. These are urgen- 
cy, frequency and urge incontinence due to 
detrusor overactivity which is the most com- 
mon cystometric finding. LOE 2/3 


There is an association between the occuren- 
ce of bladder symptoms and pyramidal dys- 
function in the lower limbs. LOE 2/3 


As the neurological condition progresses also 
the severity of the urinary symptoms 
increases and treatment becomes increasin- 
gly difficult. LOE 2/3 


The upper urinary tract is rarely involved. 
The reason for this remains unclear, however 
treatment should therefore be primarily 
focused at providing symptomatic relief. 
LOE 3 
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Management of neurologic urinary inconti- 
nence in MS patients comprises measure- 
ment and follow up of postvoid residual 
urine if this is found to be above 100 cc 


Bladder relaxing therapy (drugs/botulinum 
toxin) is the therapy of choice, if postvoid 
residual is above 100 cc. It has to be combi- 
ned with intermittent (self-) catheterisation. 


There are no good data on the change of uro- 
dynamic patterns over time. 


The need for urodynamic studies in MS 
patients is controversial. In patients with 
only irritative symptoms and without signi- 
ficant postvoid residual urine detrusor ove- 
ractivity can be assumed and anticholinergic 
therapy be started without urodynamics. In 
patients with significant postvoid residual 
urine urodynamic studies are recommended 
to define the cause though the therapy 
remains the same. 


The question whether urodynamic patterns 
correlate with MRI findings is still contro- 
versial due to different designs of studies. 


As upper urinary tract deterioration occurs 
rarely in MS patients even when longstan- 
ding MS has already resulted in severe disa- 
bility and spasticity, the emphasis of mana- 
gement needs to be on symptomatic relief 
and should be as conservative as possible. 
(LOE 3) 


Recommendations 


Management needs to focus on symptomatic 
relief and should be as conservative as pos- 
sible. (Grade B) 


IL. FAECAL INCONTINENCE 


1. PATHOPHYSIOLOGY (LOE 3) 


Caruana et al [1] measured anorectal sensory and 
motor function in 11 patients with MS and faecal 
incontinence, 11 continent patients with MS, and 12 
healthy control subjects. The threshold volume at 
which patients with MS and faecal incontinence 
experienced rectal sensation was higher than that in 
healthy controls (42.7 +/- 6.2 ml vs. 13.3 +/- 2.8 ml; 
P<0.01). Those with MS also showed increased thre- 
sholds of phasic external sphincter contraction com- 
pared with controls (P<0.05). Those with faecal 


incontinence showed only decreased maximal volun- 
tary anal sphincter pressures (P<0.01 vs. controls) 
and also required smaller volumes of rectal disten- 
tion to inhibit internal sphincter tone compared with 
controls (P<0.01). Decreased maximal voluntary 
squeeze pressures were less severe in continent 
patients than in incontinent patients. 


2. CONSERVATIVE BOWEL MANAGEMENT — 
(LOE 3) 


According to Stolp-Smith et al [2], decreased gas- 
trointestinal motility and difficulties with evacuation 
are the principal problems for patients with MS. Pre- 
venting impaction and avoiding faecal incontinence 
are the goals of a regular, well-controlled bowel pro- 
gram. Sacral reflexes responsible for rectal control 
are generally not impaired by MS. Thus, traditional 
enemas should be avoided because they can destroy 
these reflexes by overdistending the rectum and are 
necessary only if impaction occurs. Additionally, a 
well-controlled bowel program decreases spasticity 
as a result of diminished visceral related nociception. 


Conclusions (LOE 3) 

° Impaired function of the external anal 
sphincter and decreased volumes of rectal 
distention required to inhibit the internal 
anal sphincter or both may contribute to 
faecal incontinence in multiple sclerosis 
(LOE 3). 

° Increased thresholds of conscious rectal sen- 
sation in some incontinent patients may 
contribute to faecal incontinence by impai- 
ring the recognition of impending defecation 
(LOE 3). 


Recommendations(Grade B) 


° A regular bowel programme should be 
implemented to prevent constipation, rectal 
overdistension and faecal incontinence. 


E7. SPINAL CORD LESION 


L URINARY INCONTINENCE 


1. EPIDEMIOLOGY AND PREVALENCE 


Spinal cord injury is the damage of the spinal cord 
that occurs as a result of an injury to the vertebral 


column. It produces damage to the nerve fibers that 
run within the spinal cord (partial or total), which 
results, in alterations in the functions of different 
organs that are innervated by these damaged nerves 
and neurologic centers. 


Spinal cord injury can be caused by different injuries 
to the vertebral column 


e.g. motor vehicle accidents, falls, sports injuries 
(particularly diving into shallow water), industrial 
accidents, gunshot wounds, assault, and others. The 
occurrence of traumatic SCI is estimated to be at the 
level of 1.5 to 4 per 100 000 population in the deve- 
loped countries. Males are affected four to five times 
as often as females, and in the US, african-americans 
have twice the rates of caucasians. Half the cases are 
due to motor vehicle accidents, 1/4 to falls, and 1/10 
to sports injuries. Maximal ages at risk are 15 to 34; 
only for cord damage due to falls does this risk dif- 
fer, and here elderly are the more prone [1- 6]. The 
survival after SCI improved dramatically in recent 
years, and nowadays more than 4 of 5 traumatic SCI 
patients will survive ten years with an average of 
almost 18 years. Median survival may be almost 14 
years for complete quadriplegia, 17 for complete 
paraplegia, 19 for incomplete quadriplegia, 20 for 
incomplete paraplegia and 28 for cauda equina 
lesions [1]. The most critical time for survival is the 
3 months period after the injury, after which paraple- 
gic and quadriplegic patients reach ten-year survival 
rates of 86% and 80%, respectively [7].The preva- 
lence figures of SCI in US vary from 177,000 per- 
sons to over 200,000 [8 — 9]. Total direct costs for all 
causes of SCI in the United States are $7.736 billion 
[10]. 


It must be stressed that despite our growing know- 
ledge of the pathomechanisms involved in the incon- 
tinence development after SCI we still are lacking 
the data on the occurrence and natural history of the 
LUT dysfunctions following SCI. No good epide- 
miological studies exist (even retrospective ones) on 
the occurence and long-term follow-up of bladder 
dysfunctions in SCI patients. The Italian Epidemio- 
logical Study Group (LOE 3) reported that 61% of 
SCI patients had bladder and bowel autonomy on 
discharge [3]. 


2.PATHOLOGY AND DISEASE SPECIFIC LUT 
PROBLEMS 


The injury to the spinal cord produces total or partial 
decentralisation or denervation. Additionally a re- 
organization of reflexes and a pronounced plasticity 


1129 


within the peripheral nervous system occurs. Recent 
electrophysiological and histological studies in rats 
have revealed that chronic SCI induces various phe- 
notypic changes in bladder afferent neurons such as: 
somal hypertrophy along with increased expression 
of neurofilament protein; and increased excitability 
due to the plasticity of Na+ and K+ ion channels. It 
is also suggested that the changes in bladder reflex 
pathways following SCI are influenced by neural- 
target organ interactions probably mediated by neu- 
rotrophic signals originating in the hypertrophied 
bladder [11]. All these changes cause an alteration in 
the functioning of the LUT. Yoshiyama et al (LOE 4) 
observed that in rats after SCI 55% of the animals 
exhibited uninhibited bladder contractions before 
voiding. Compared with control rats, SCI rats had 
larger volume thresholds and voided volumes. 
Although SCI rats had larger micturition pressures, 
residual volumes were increased and voiding effi- 
ciency was decreased [12]. This study allows extra- 
polating the results to humans;, however, of course it 
does not represent a long-term longitudinal study. 


Studies describing the various dysfunctional patterns 
of the LUT functions following SCI have been done. 
Kaplan et al [13] (LOE 3) studied the relationship 
between the clinical neurological level, bladder and 
sphincter behaviour on video-urodynamic studies in 
489 patients with spinal cord lesions due to a variety 
of causes. They conclude that the clinical neurologi- 
cal examination alone is not an adequate barometer 
to predict neurourological dysfunction and that 
video-urodynamic evaluation provides a more preci- 
se diagnosis for each patient. Wyndaele [14] (LOE 
3)compared, in 92 patients with spinal cord lesion 
out of spinal shock, the data from a clinical neurolo- 
gical examination of the lumbosacral area with the 
data from a full urodynamic investigation. He 
concluded that clinical neurological examination 
gives useful information which acceptably corres- 
ponds with the LUT function. However to decide on 
a detailed individual diagnosis, clinical examination 
was insufficient. Urodynamic tests were found 
necessary for a profound evaluation of the function 
of different parts of the lower urinary tract and their 
interaction. Perlow et al (LOE 3), described the 
results of combined cystometry and perineal EMG in 
75 consecutive, traumatic SCI patients [15]. In 
patients with spinal injuries at vertebral level T7 or 
above a reflex neurologic (overactive) bladder even- 
tually developed. In those with vertebral level inju- 
ries T11 or below a lower motor neuron bladder dys- 
function developed. Injuries at the vertebral levels 


T8, T9, and T10 represent a gray zone; and, depen- 
ding on adjacent soft tissue injury, in these patients 
an upper or lower motor neuron bladder dysfunction 
developed. They found that detrusor sphincter dys- 
synergy was present in 68% of the patients with 
upper motor neuron lesion. In a study by Weld et al 
(LOE 3) a retrospective analysis of 316 patients was 
performed [16]. It was found that 94.9% of patients 
with suprasacral injuries demonstrated overactivity 
and/or detrusor sphincter dyssynergia, 41.8% had 
low bladder compliance 40.3% had high detrusor 
leak point pressures. On the other hand 85.7% of 
patients with sacral injuries manifested areflexia, 
78.6% had low compliance, and 85.7% had high leak 
point pressures. For combined suprasacral/sacral 
injuries 67.7% had detrusor overactivity and/or 
detrusor sphincter dyssynergia, 27.3% areflexia and 
57.6% low compliance, high leak point pressure was 
observed in 60.7% of these patients. O’Flynn (LOE 
2/3) presented an analysis of a large group (562) SCI 
patients, and found the prevalence of outflow obs- 
truction to be 30%, with a correlation with comple- 
teness and thoracic localisation of the lesion [17]. 
The factor of paramount importance is the occurren- 
ce of upper urinary tract changes, secondary to the 
LUT dysfunction, as it is an important prognostic 
factor for survival of these patients. Ruutu et al (LOE 
3) found upper urinary tract changes in 30% of 
patients after SCI [18]; death rate due to renal failu- 
re was however very low (0.5%). In another paper by 
this author (Ruutu et al) 42% of patients had some 
degree of upper tract pathological changes on excre- 
tory urograms, and 40% of these patients had at least 
one febrile urinary tract infection per year [19]. Ger- 
ridzen et al (LOE 3) evaluated 140 patients after SCI 
(8 years post injury on the average) [20]. Two patient 
groups were identified. In group 1 patients with an 
areflexic bladder, 17.5% had significant upper tract 
deterioration. Maximum detrusor pressure during 
urine storage in group 1 with abnormal upper tracts 
was significantly higher than in those with normal 
kidneys. Group 2 included patients with an overacti- 
ve bladder. Sixteen % of them had documented 
upper tract deterioration. Maximum detrusor 
contraction pressure during voiding in group 2 was 
significantly higher in those with abnormal upper 
tracts secondary to neurologic outflow obstruction. 


3. TREATMENT 


Treatment does not differ from that in other neurolo- 
gic dysfunctions and aims at keeping the pressure in 
the bladder low, the capacity of the bladder suffi- 
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cient, the bladder emptying as complete as possible 
and preventing occurrence of urinary tract infection. 
Continence can usually be obtained. The choice of 
treatment should be made on full urodynamic inves- 
tigation with video and/ or EMG if available (LOE 
2). 


4. RECOMMENDATIONS FOR FUTURE RESEARCH 


Studies on the true prevalence of LUT neurologic 
dysfunction in SCI patients should be performed. 


II. FAECAL INCONTINENCE 


1. PATHOPHYSIOLOGY (LOE 3) 


Regarding anorectal physiology following SCI, the 
colon in patients with a complete SCI of the thoracic 
region demonstrated an abnormal stretch response 
similar to that described in the bladder [1]. Rectal 
compliance and basal resting sphincter pressures 
were lower than normal values; anorectal manome- 
try demonstrated a pattern of sphincter activity simi- 
lar to that recorded in the patients’ cystometrograms, 
however there was no definite relationship to bowel 
dysfunction. In addition, the anorectal dysfunction in 
those with high SCI seems to be due to increased rec- 
tal contraction and anal relaxation in response to low 
distending volumes, reduced rectal sensation and 
loss of conscious external anal sphincter control; 
whereas those with low SCI lesions produced lower 
increase in sphincter pressure with Valsalva and 
squeezing, increased rectal compliance in response 
to rectal distention and reduced rectal sensation. This 
reduced sphincter response may contribute to the 
higher incidence of faecal incontinence reported by 
these patients [2]. 


2. EPIDEMIOLOGY (LOE 3) 


In long term SCI, annual incidence of gastrointesti- 
nal problems increased from 5.3% in those < 30 
years old and 9.0% in those 40-49, to 15.3% in those 
> 60 years old. It also showed a slight increase in fre- 


quency between the 10 and 30th year post injury 
[3]. Faecal incontinence was significantly more pre- 
valent in the tetraplegia group (p=0.003), while 
constipation was significantly more frequent in the 
paraplegia group (p=0.001). According to the self- 
reports, bowel accident occurred in 38.5% of those 
using abdominal pressure, in 36.4% of those using 
chemical stimulation, in 26.1% of those using digital 
stimulation and in 18% of those having nearly nor- 
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mal bowel emptying. Physicians diagnosed faecal 
incontinence much less [overall 6.3%, with digital 
stimulation 8.5%, with chemical stimulation 3.0%, 
with abdominal pressure 7.7%, and nearly normal 
0%] [4]. 


Han et al investigated chronic gastrointestinal pro- 
blems and bowel dysfunction in 72 traumatic SCI 
patients. Constipation was the commonest problem, 
affecting 43% of patients, while difficulty with eva- 
cuation (33%) and post-prandial discomfort (33%) 
were the next most frequent. Fourteen % had faecal 
incontinence due to urgency [5]. However, bowel 
dysfunction was not related to age, duration or the 
neurological level of injury. 


In the study of Krogh et al [6], questionnaires were 
sent out to 589 patients with spinal cord lesion. 
Seventy two % responded. Eighty one % of the 
patients lacked a normal desire to defecate, and 75% 
experienced faecal incontinence, though most only 
had a few episodes of faecal incontinence. 


3. QUALITY OF LIFE —QoL (LOE 3) 


The most common gastro-intestinal problems that 
impair the quality of life (QoL), as found in 34/127 
patients with spinal cord lesion and gastro-intestinal 
problems, were poorly localized abdominal pain 
(14%) and difficulty with bowel evacuation (20%). 
Hemorrhoids (74%), abdominal distention (43%), 
and autonomic dysreflexia arising from the gastroin- 
testinal tract (43%) were also common, but had a les- 
ser impact on lifestyle [7]. 


Chronic GI problems had an extensive impact on 
ADL such as restricted diet (80%), restricted outdoor 
ambulation (64%) and unhappiness with bowel care 
(62%). Patients in the study by Han et al performed 
bowel care once per 3 days and needed an average of 
42 minutes to do this [5]. In another study, 48% nee- 
ded more than 15 minutes for defecation, while 80% 
of male paraplegics and 46% of male tetraplegics 
ranked bladder and bowel problems as their greatest 
functional losses after loss of mobility [8]. In the 
study of Krogh et al [6], 30% regarded colorectal 
complaints to be worse than both bladder and sexual 
dysfunction. 


According to the controlled and comparative, ques- 
tionnaire based study of Lynch et al [9], faecal 
urgency and time spent at the toilet were also signi- 
ficantly higher for the SCI group: 92.3% of controls 
were never affected by faecal incontinence, compa- 
red with only 43.9% of SCI patients (p<0.0001). 
8.1% of SCI patients had their everyday live affected 


by incontinence, compared with 0.4% of controls. 
Those with complete injuries were more likely to 
have incontinence affect their life than those with 
incomplete injuries. 


Byrne et al [10] used the Direct Questioning of 
Objectives QoL measure in 118 patients with neuro- 
logic FI. The most frequent QoL problem concerned 
the ability to get out of home, to socialize outside of 
home, to go shopping, and not to have to worry about 
the location of the nearest toilet while out of home 
(34%). At least one of these four objectives was sta- 
ted by 72% of patients. Only 31% of patients nomi- 
nated an objective related to the physical act of soi- 
ling. The ability to travel (29%), exercise including 
walking (25%), performing home duties (19%), 
family and relationships (22%), and job (13%) were 
less frequently cited by patients. 


4. CONSERVATIVE BOWEL MANAGEMENT 
(LOE 3) 


In the study of Han et al [5] 43% of the patients took 
oral medication, and 36% controlled their diet. Usual 
methods of bowel care were anal massage (35%), 
finger enema (18%), rectal suppository (15%) and 
unaided self-defaecation with/without oral medica- 
tion and abdominal massage (29%). Krogh et al [6] 
found that 65% of SCI patients also used digital eva- 
cuation or stimulation. 


Kirschblum et al [11] retrospectively studied bowel 
care practices in 100 chronic SCI patients. Eighty 
percent of the patients performed digital stimulation, 
72% reported use of suppositories, 56% used oral 
medications, and Colace and senokot were usually 
used in combination. Only 13% of the patients used 
dietary modifications to regulate their bowel pro- 
gram. Forty-six percent reported performing their 
bowel program on alternate days and 24% performed 
a daily program. 77% were able to perform their pro- 
gram in less than 45 minutes. Patients had only mini- 
mal constipation and diarrhea, and few had difficul- 
ty with evacuation. 


According to Lynch et al [9], 43.2% of SCI patients 
(n = 467) and 23.2% of controls from the general 
community (n = 668) took extra fibre with no chan- 
ge in fibre use with time since injury, or incontinen- 
ce. Laxatives were used by 39% of SCI patients, 
compared with 4% of controls (P<0.0001). The use 
became more frequent with increasing time since 


injury (p=0.005), but not with age (p=0.95), or 
incontinence score (P=0.10). Enemas were used by 
10.9%, with approximately twice as many patients 
with complete injuries using them compared to those 
with incomplete injuries (p<0.0001). Regular 
manual evacuation was more frequent among those 
with complete SCI (67%) compared to those with 
incomplete (25.4%). In addition, 62.7% of SCI 
patients used digital stimulation, 15% used supposi- 
tories and 82.3% of those with higher injuries requi- 
red assistance, compared with 14.3% of those with 
complete lumbosacral lesions. 


Regarding the level of lesion, patients with LMN 
tend to suffer more difficulties in the management of 
their neurologic bowel than those with UMN. It has 
been suggested that more intensive and aggressive 
bowel care programs should be provided for SCI 
patients with LMN lesions [12]. 


Conclusions (LOE 3) 


° Neurologic bowel dysfunction and bowel 
problems including faecal incontinence and 
constipation, are prevalent among SCI per- 
sons. 


° Faecal incontinence and methods of bowel 
care affect the QoL and social activities of 
SCI persons. 


° Bowel care and bowel management used 
among SCI persons vary. 


Recommendation : Grade B/C 


¢ Colorectal problems deserve more attention 
in the treatment of SCI patients. 


° Impact on QoL, especially in bowel care and 
social activities, should be included in the 
assessment of colorectal dysfunction and 
faecal incontinence in SCI patients. 


° Goals of bowel management should be per- 
son-centred and aimed at social bowel conti- 
nence and prevention of gastrointestinal 
complications. 


° Appropriate bowel programme/manage- 
ment should be properly designed to each 
person and adequate training should be pro- 
vided. 
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E8. SPINAL STENOSIS 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Data on prevalence are scarse. In 1976 Sharr et al [1] 
reported a series of 34 patients with lumbar spondy- 
losis and spinal stenosis associated with chronic 
bladder symptoms including incontinence. 


II. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


Lumbar spondylosis comprises the degenerative 
hypertrophy of the ligamentous, cartilaginous and 
osseous structures of the lumbar spine. In its more 
advanced forms, this disorder often causes chronic 
and progressive symptoms which generally evolve 
slowly over months to years. Patients typically seek 
medical help when intractable leg pain develops, yet 
when questioned, about 50 % of patients report 
symptoms of bladder dysfunction including inconti- 
nence, urinary hesitancy, nocturia or frequent urina- 
ry tract infections. In some patients, these symptoms 
may be overlooked or attributed to primary urologi- 
cal disorders such as benign prostatic obstruction. 


These urological symptoms may indicate the presen- 
ce of significant cauda equina dysfunction. When 
intractable leg pain develops lumbar decompressive 
laminectomy is the treatment of choice. The goal of 
surgery is relief of leg pain and paresthesias. Some 
patients also have reported improvement in bladder 
function [2]. 


Sharr et al [1] reported that after lumbar decompres- 
sive laminectomy 75 % of their patients experienced 
some improvement in bladder function. Interesting 
enough urodynamics were of limited value and the 
diagnosis of neurologic bladder depended as much 
on the medical history as on the results of the urolo- 
gical and neurological investigation. 


Experimental studies in this field are scarse. Dela- 
marer et al [3] studied urological function in dogs 
after experimental cauda equina compression. They 
reported that an acute 75 % constriction of the thecal 
sac led to severe changes on cystometrography with 
detrusor acontractility, increased bladder capacity 
and clinical urinary incontinence. Urodynamics 
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revealed an acontractile neurologic bladder in ani- 
mals subjected to an acute 75 % constriction of the 
cauda equina, but urodynamics were basically nor- 
mal in animals subjected to lesser degrees (25 % and 
50 %) of cauda equina constriction. 


Only recently Inui et al [4] evaluated prospectively 
the relationship between the degree of cauda equina 
compression and the prevalence of neurologic blad- 
der in patients with lumbar spinal stenosis and lum- 
bar disc herniation. Thirty-four consecutive patients 
admitted for treatment for lumbar spinal stenosis or 
lumbar disc herniation underwent urodynamic stu- 
dies, and CT-scans after myelography were obtained 
to determine the degree of cauda equina compres- 
sion. The cross-sectional area and the anteroposterior 
diameter of the dural sac were measured at their 
smallest transverse area. Twenty (58,8 %) of the 34 
patients were diagnosed with a positive neurologic 
bladder. There was no significant difference in the 
cross-sectional area of dural sac between the patients 
with or without neurologic bladder; however the 
dural sac anteroposterior diameter in patients with 
neurologic bladder was significantly shorter than in 
patients with negative neurologic bladder. A critical 
size for dural sac of patients with neurologic bladder 
was revealed as 8 mm in this study.Therefore the 
authors conclude that the dural sac anteroposterior 
diameter might be an important factor predicting 
neurologic LUT dysfunction in these patients (LOE 
3). 


Ill. DISEASE SPECIFIC DIAGNOSIS 


In a prospective study of Deen et al [2] patients with 
lumbar stenosis and LUT dysfunction had a broad 
spectrum of symptoms. Of the 20 patients evaluated 
16 complained of nocturia, 10 of incontinence, 6 had 
a feeling of incomplete or the need for double voi- 
ding, 5 reported urinary frequency, 3 urinary hesitan- 
cy, 2 urinary urgency and 1 had frequent urinary tract 
infection. 


Kawaguchi et al [5] found urinary incontinence as 
the most characteristic symptom in patients with 
lumbar spinal stenosis and neurologic bladder. These 
authors also stated that patients with a neurologic 
LUT dysfunction had a more severe neurologic dis- 
turbance compared with those without symptoms 
indicative for LUT dysfunction. 


Hellstrom et al [6] evaluated voiding dysfunction 
and urodynamic findings in 18 consecutive patients 
(12 men and 6 women, mean age 55) with clinically 


and radiologically lumbar spinal stenosis: 16 under- 
went urodynamic examinations before decompressi- 
ve laminectomy and 15 afterwards. Twelve of the 
patients had symptoms of voiding dysfunction preo- 
peratively but urodynamic findings were normal in 
most cases; only one patient showed detrusor ove- 
ractivity and one an obstruction. 


Deen et al [7] investigated prospectively elderly 
patients with lumbar spinal stenosis to determine 
whether laminectomy had any effect on urological 
function. Ten were men and 10 women (average age 
70,9 years). All patients had severe lumbar stenosis 
affecting between 2 and 4 spinal segments and all 
reported some degree of bladder dysfunction. After 
laminectomy bladder function was subjectively 
improved in 60 % of patients and unchanged in 40 
%. No patient reported deterioration in bladder func- 
tion. 


When improvement occured it was prompt and was 
noticeable at the 2-month postoperative follow-up 
review. There was no correlation of the urological 
outcome with patient’s age, sex, extent of laminecto- 
my or degree of BPH in men. Postvoiding residual 
(PVR) urine volume was the urodynamic factor most 
likely to be improved by laminectomy: in 9 patients 
(45 %), baseline PVR urine volume was above 100 
cc, in eight of them it was normal after surgery. In a 
woman with a cystocele a preoperative PVR of 480 
ml decreased to 300 ml after the operation. In the 
remaining 55 % of patients the PVR urine volume 
was normal pre- and postoperatively. Moreover men 
with abnormal baseline maximum flow rates (below 
12 ml/sec.) had a significant improvement after the 
operation. 


Kawaguchi et al [5] also found that residual volume 
was reduced after surgery. Postoperative urodyna- 
mics carried out in nine patients showed a normal 
pattern in 6 patients. However, in three patients the 
detrusor remained underactive. Furthermore, four 
patients still required intermittent self-catheteriza- 
tion after surgery. In the study of Hellstrom et al [6] 
12 of 18 consecutive patients with clinically and 
radiologically verified lumbar spinal stenosis had 
symptoms of voiding dysfunction preoperatively. 
Postoperatively three reported an improvement, 
three showed obstructive voiding, one of them 
undergoing TURP with a good outcome. One patient 
developed detrusor acontractility after the neurosur- 
gical operation with difficulties in bladder emptying. 
The only statistically significant changes in urodyna- 
mic parameters were rises in the maximum urethral 
closure pressure. According to the authors the effect 


of decompressive laminectomy on bladder and ure- 
thral function remains controversial and unexpected, 
and they recommend electrophysiological investiga- 
tions for more detailed analysis. 


Clinchot et al [8] presented an 80 year old man who 
developed lumbar spinal stenosis with a progressive 
neurologic deficit that caused severe leg pain, affec- 
ted bladder function and gait. Bladder dysfunction 
and gait returned after spinal surgery to normal and 
this patient’s pain was greatly reduced, illustrating 
that also patients over 80 can have a successful out- 
come with surgery for lumbar spinal stenosis. 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


There is a need for experimental studies in order to 
correlate the degree of cauda equina compression, 
duration of compression, recovery and permanent 
damage. Moreover prospective studies are needed to 
confirm the results of Inui et al [4] that the dural sac 
anterioposterior diameter might be an important fac- 
tor predicting neurologic LUT dysfunction. We also 
need more prospective studies to determine the effect 
of laminectomy on preoperatively disturbed LUT 
function in patients with spinal stenosis not only 
based on clinical findings and urodynamics, but also 
on electrophysiological investigations. 


Conclusions 


° About 50 % of the patients seeking help for 
intractable leg pain due to spinal stenosis 
report symptoms of bladder dysfunction 
such as sense of incomplete bladder emp- 
tying, urinary hesitancy, incontinence, noc- 
turia or urinary tract infections. These 
symptoms may be overlooked or attributed 
to primary urological disorders.(LOE 3) 


° The prevalence of neurologic bladder is 
more significantly associated with dural sac 
anteroposterior diameter than with the 
cross-sectional area of dural sac. Therefore, 
the dural sac anteroposterior diameter 
might be an important factor predicting 
LUT dysfunction.(LOE 3) 


° The most sensitive indicators of bladder dys- 
function and its response to typical decom- 
pressive laminectomy were patient’s symp- 
toms, the results of PVR urine volume and in 
men maximum urinary flow rates (LOE 3). 
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Thus the improvement of PVR urine volu- 
me and of urinary flow rate may be conside- 
red as evidence of improved bladder func- 
tion. Other urodynamic procedures were of 
limited value (LOE 3). 


Recommendations 


° Based on the fact that 50 % of patients with 
spinal stenosis seeking medical help when 
intractable leg pain develops, report symp- 
toms of bladder dysfunction, a careful 
neuro-urological evaluation is mandato- 
ry.(Grade C). 


° The most significant urodynamic signs of 
bladder dysfunction in patients with lumbar 
stenosis are PVR urine volume and reduced 
flow rate. Vice versa patients with such fin- 
dings should be asked whether leg or back 
pains are present; if yes ,further neurologi- 
cal and neurosurgical investigations should 
be carried out (Grade C). 


° The urological symptoms may indicate the 
presence of significant cauda equina dys- 
function (Grade C). 


° Prospective studies have shown that bladder 
function was improved subjectively and 
objectively in up to 60 % of patients, espe- 
cially in regards to the amount of post voi- 
ding residual urine and max. flow rate in 
men . Therefore neurosurgical treatment is 
mandatory. Only occasionally do the neuro- 
surgical procedures cause a further deterio- 
ration of detrusor dysfunction (Grade C). 


E9. GUILLAIN BARRE 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Guillain-Barré Syndrome (GBS) is an acute inflam- 
matory demyelinating disorder that affects the per- 
ipheral nerves, cranial nerves, sympathetic and para- 
sympathetic nerves. GBS is characterized by weak- 
ness and areflexia or severe hyporeflexia. 


The following stages are observed: progression or 
acute phase, plateau phase and recovery phase. Mor- 
tality is about 3%, complete recovery occurs in up to 


80% of patients. In up to 80% of patients with GB 
syndrome there are signs and symptoms of autono- 
mic dysfunction and among these symptoms are voi- 
ding problems. Due to the nature of the disease 
(acute phase and resolution phase with return of 
almost all functions being possible) the true preva- 
lence of micturition problems is highly dependent on 
the evaluation time-frame. The prevalence of mictu- 
rition disorders varies from 25% to over 80% of 
patients with GB syndrome [1 — 2]. The true inci- 
dence is uncertain due to the fact that during the 
acute phase patients are usually managed by indwel- 
ling catheter. 


IL PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


There is a lack of good systemic studies on micturi- 
tion disorders in GBS during both acute and chronic 
phase. No information exists about the fate of these 
patients. The most extensive study was performed by 
Sakakibara et al [2] (LOE 3) during the acute phase. 
They found that 25% of the patients with GBS sho- 
wed micturitional disturbance. Voiding difficulties 
were presented by 86%, urinary retention by 43%, 
nocturnal urinary frequency by 43%, and urge incon- 
tinence by 28% of patients suffering from micturi- 
tion problems. 


Urodynamic studies demonstrated disturbed bladder 
sensation in one patient, bladder areflexia in one, and 
absence of the bulbocavernosus reflex in one. Cysto- 
metry showed decreased bladder volume in two and 
bladder overactivity in two, one of whom had urge 
urinary incontinence and the other urinary reten- 
tion.Grbavac et al [1] (LOE 3/4) studied urodynami- 
cally four patients in the acute stage of this neurolo- 
gical disease. All of them had complete urinary 
retention. They described in this group both detrusor 
areflexia and detrusor overactivity, as well as detru- 
sor-sphincter dyssynergy. One patient was followed 
also during the chronic stage of the disease showing 
detrusor overactivity. 


Urodynamic symptoms in GBS appear during the 
neurological manifestation of the syndrome (weak- 
ness) and gradually improve over time. That is in line 
with the observation that dysautonomic abnormali- 
ties are at their maximum during the peak period of 
paralysis and improve gradually along with the neu- 
rological signs. 
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II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENTI 


An impression of the extent of damage to the spinal 
cord might be obtained by MRI studies of the spinal 
cord, as suggested by Crino et al [3]. 


Since GBS is an acute condition during which an 
abrupt deterioration of the LUT function is observed, 
after which a subsequent resolution occurs, it is sug- 
gested to manage these patients expectantly. Usually 
during the acute phase a permanent catheter is instal- 
led. During the acute phase different forms of stora- 
ge and emptying disorders were described (areflexia, 
overactivity, dyssynergy), which probably reflects 
different levels of spinal cord involvement. The 
value of urodynamic tests in the acute phase should 
therefore be questioned, as only rarely they would 
carry any prognosis for the final outcome of LUT 
functional disorders. It is worthwhile however to 
concentrate on functional diagnostics of the LUT 
during the paralysis recovery phase. Again no gene- 
ral treatment, due to a variety of symptoms, can be 
recommended, and the only solution is to treat these 
patients according to the urodynamic study results. 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


There is only one study about the prevalence of LUT 
problems in GBS, which is however concentrated on 
the acute phase of the disease. Therefore a long-term 
follow-up of these patients is strongly needed. We 
still don’t know what are the long-term conse- 
quences of this disease for the LUT and what is the 
true prevalence of incontinence in this group of 
patients. 


Conclusions 


° In the acute phase of GB syndrome about 
25% of patients demonstrate LUT functio- 
nal problems (LOE3) 


° Both storage and voiding symptoms are 
observed in GB syndrome (LOE 3) 


° Recovery of the LUT functions might take 
months and sometimes a full recovery is not 
possible (LOE 3) 


Recommendations 


° Patients in the acute phase of the GB syn- 
drome should be managed expectantly, the 
indwelling catheter being the treatment of 
choice (Grade C) 


° No extensive diagnostics of the bladder/ure- 
thral functions are needed during the acute 
phase (Grade C) 


° During and after the recovery of the paraly- 
sis a detailed functional evaluation of the 
LUT in symptomatic patients is needed in 
order to optimize the therapy (Grade C) 


E10. AIDS 


L EPIDEMIOLOGY AND 
PREVALENCE 


HIV virus belongs to the family of retroviruses. This 
family of viruses is known for latency, persistent 
viremia, infection of the nervous system, and weak 
host immune responses. HIV has high affinity for 
CD4 T lymphocytes and monocytes. HIV binds to 
CD4 cells and becomes internalized. The virus repli- 
cates itself by generating a DNA copy by reverse 
transcriptase. Viral DNA becomes incorporated into 
the host DNA, enabling further replication. HIV 
enters the nervous system early, at the time of initial 
infection, and may immediately cause symptoms, or 
may cause symptoms any time during the person’s 
life. 


All parts of the nervous system may be involved. 
Neurological disorders could be HIV-related, secon- 
dary to secondary infections, malignancy, metabolic 
or nutritional problems and to therapy. 


It is estimated that without anti-retroviral treatment, 
up to 80% of patients are symptomatic in terms of 
nervous system and for 30% neurological symptoms 
are the initial clinical problem. 


Neurological syndromes may be the sole clinical 
problem or cause of death. The following brain 
symptoms were described: meningitis, dementia, 
stroke, seizures, degenerative disorders. For spinal 
cord both transverse myelitis and progressive myelo- 
pathy were observed. Taking all this information 
together it is evident that nervous system involve- 
ment in HIV infection should be reflected to a 
various degree in the LUT [1]. Shin et al [2] (LOE 
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3) described a higher prevalence of incontinence in 
HIV-positive patients in nursing homes as compared 
to HIV-negative. Gyrtrup et al [3] (LOE 3) found 
voiding problems in 12% of HIV-infected patients, 
mostly in an advanced stage of the disease. 


II. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


As already described virtually all parts of the LUT 
innervation can be involved in AIDS patients, either 
as the primary location of HIV infection or seconda- 
ry to HIV-related complications. Among these diffe- 
rent manifestations particular attention should be 
paid to the primary locations as they develop early in 
the stage of the disease. 


HTLV-I associated myelopathy (HAM) affects up to 
3% of HIV positive patients and is manifested by 
slowly progressive spastic paraparesis, including 


deterioration of bladder problems [4] (LOE 2). Ano- 
ther primary demonstration of HIV infection is lum- 
bosacral polyradiculopathy, described by Matsumoto 
et al (LOE 3) [5]. In this case report voiding difficul- 
ties and lower limb paresis were the primary mani- 
festation of HIV infection. 


Also Mahieux et al [6]( LOE 3) described a case of 
acute myeloradiculitis due to cytomegalovirus as the 
initial manifestation of the terminal stage. 


Begara et al [7] (LOE 3) performed urodynamic stu- 
dies in 10 patients with AIDS and voiding disorders 
and found that the most common symptom was urge 
incontinence and the most common urodynamic fin- 
ding was detrusor-external sphincter dyssynergia. In 
3 patients they found demonstrable functional disor- 
ders of the LUT (2 patients had detrusor overactivi- 
ty: one of them had a history of encephalopathy from 
HIV and the other patient had polyneuritis; the third 
patient had myelitis and a urodynamically diagnosed 
sympathetic decentralization). Detrusor areflexia 
was described in 2 HIV-positive patients by Menen- 
dez et al [8](LOE 3). One of them had an ascending 
myelitis of probable herpetic origin; the other had a 
cerebral abscess caused by Toxoplasma gondii. 


IHI. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


Since during the course of the disease all parts of the 
nervous system can be involved, either as the prima- 
ry location or secondary to AIDS-related complica- 


tions, no disease specific diagnosis or treatment can 
be proposed. It is important to observe that some- 
times functional disorders of the LUT can be the first 
manifestation of the HIV infection. 


When managing the patient with HIV infection one 
must bear in mind that both storage and voiding pro- 
blems can occur and that both should be treated 
according to the results of urodynamic studies. 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


All rapports about HIV and voiding problems are 
rather anecdotal, and no good prospective studies exist. 
The need for such studies is particularly important, 
when realizing that it takes up to 20-30 years from HIV 
infection to AIDS full manifestation and that new anti- 
viral treatment modalities could prolong the life of a 
patient with HIV significantly. Particular attention 
should be paid to primary nervous system involvement 
by HIV and to related voiding dysfunction. 


Conclusions 


° HIV can influence the nervous system and 
the LUT functions in two ways: as primary 
infection or secondary to AIDS related com- 
plications (LOE 3) 


e Nervous system manifestation of HIV infec- 
tion can by the only sign, and it is therefore 
important to take the possibility of HIV 
infection into consideration when facing unu- 
sual signs and symptoms from the LUT 
without any other obvious cause (LOE 3) 


° AIDS is a progressive disease, and dynamic 
changes to the LUT functions can occur 
during the evolution of the disease (LOE 3) 


Recommendations 


° Patients with HIV related nervous system 
pathological signs and symptoms should be 
evaluated for functional LUT problems 
(Grade C) 

° Due to the variety of LUT functional dama- 
ge in AIDS patients urodynamic study is 
essential for tailoring the optimal therapy 
(Grade C) 
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E11. LUMBAR DISC PROLAPSE 


I. EPIDEMIOLOGY AND 
PREVALENCE 


Usually disc prolapse is in a posterolateral direction 
which does not affect the majority of the cauda equi- 
na. Bartolin et al [1] reported normal detrusor activi- 
ty in 83/114 patients with lumbar disc protrusion. 
Cauda equina syndrome due to central lumbar disc 
prolapse has been reported to be relatively rare, the 
incidence being from 1 to 5% of all prolapsed lum- 
bar discs [2 — 9]. 


II. PATHOPHYSIOLOGY AND 
DISEASE SPECIFIC LUT PROBLEMS 


Central lumbar disc prolapse can compress sacral 
nerve fibers to and from the bladder, the large bowel, 
the anal and urethral sphincters, and pelvic floor. Cli- 
nical features of the cauda equina syndrome include 
low-back pain, bilateral sciatica, saddle anesthesia, 
and urinary retention, loss of urethral sensation as 
well as constipation and erectile dysfunction [5, 8, 
10, 11] (LOE 3). Those patients with cauda equina 
syndrome usually have some sensory disturbance in 
the sacral dermatomes [5, 11] (LOE 3). Disturbed 
afferent activity from the bladder can be present. 


IHI. DISEASE SPECIFIC DIAGNOSIS 
AND LUT DYSFUNCTION 
PATTERNS 


The most common urinary symptom associated with 
lumbar disc prolapse is acute urinary retention [12] 
(LOE 3). At the onset, acontractile detrusor with 
impaired bladder sensation is a typical urodynamic 
finding [5, 11, 12] (LOE 3). Severe denervation of 
pelvic floor [12] and external urethral sphincter [11] 
is also frequently demonstrated. Detrusor overactivi- 
ty may occur, presumably through the irritation of 
the sacral nerve root [12]. Urinary disorders usually 
follow or accompany more obvious neurologic 
symptoms, such as lumbar pain and perineal sensory 
disturbances, which lead to a proper diagnosis. 


However, sometimes voiding disturbances may be 
the only or the first symptom of this condition, which 
makes it more difficult to diagnose this disease [4, 
10] (LOE3). 


IV. DISEASE SPECIFIC THERAPY 


Emergency surgical decompression has been repor- 
ted to be important to increase the chance of satis- 
factory neurological recovery in patients with cauda 
equina syndrome due to central lumbar disc prolapse 
[5, 13 — 15](LOE3). In a meta-analysis of surgical 
outcomes, Ahn et al [8] reported that a significant 
improvement in sensory and motor deficits as well as 
urinary and rectal function occurred in patients who 
underwent the surgery within 48 hours compared 
with those who had the surgery more than 48 hours 
after the onset of the cauda equina syndrome. Also 
other reports support the concept that decompression 
performed within 48 hours of onset of this syndrome 
resulted in improved functional outcomes [4, 9, 16] 
(LOE 3). However, acontractile detrusor is usually 
irreversible even after immediate decompression 
[10, 1, 17] (LOE 3). Although most patients can 
empty their bladder postoperatively, it is only by 
straining or changing their voiding postures [11, 17]. 
In contrast to bladder dysfunction, urethral function 
shows a better recovery after surgery [11 — 12] (LOE 
3). 


Conclusions 


e Cauda equina syndrome due to central lum- 
bar disc prolapse is rare (LOE 3). 


° The most common urinary symptom is acute 
urinary retention (LOE 3) 


° Voiding disturbances may be the only or the 
first symptom (LOE3). 


° Emergency surgical decompression is man- 
datory but acontractile detrusor is often 
irreversible (LOE 3) 


E12. MENINGOMYELOCOELE AND 


SPINA BIFIDA 


Please refer to the chapter on children. We reviewed 
only the scarce literature on adult patients. 


L EPIDEMIOLOGY AND 
PREVALENCE 


Myelomeningocele (spina bifida) is one of the most 
common birth defects of the spine and brain. It 
occurs in 1-2 births per 1000, involving all levels of 
the spinal column (lumbar 26%, lumbosacral 47%, 
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sacral 20%, thoracic 5% and cervical spine 2%). 
Associated Arnold- Chiari malformation is seen in 
85% of children, often requiring ventriculo-perito- 
neal shunting of cerebrospinal fluid. Ingestion of 
folic acid prior to conception and during the first tri- 
mester of pregnancy has significantly reduced the 
incidence of this problem and other associated neu- 
ral tube defects. The neurologic defect produced is 
quite variable and cannot be totally predicted by the 
vertebral level of the lesion. Additionally the fibrosis 
associated with myomeningocele closure, may tether 
the cord. Subsequent growth of the infant or child 
will produce further neurologic problems, manifes- 
ting as changes in bladder, bowel and lower extremi- 
ty function. 


The incidence of urethrovesical dysfunction in mye- 
lomeningocele is not absolutely known, but most 
studies suggest it is very high (>90%). Similarly, 
anorectal dysfuction is very common, but its exact 
incidence has not been reported. Congenital neurolo- 
gic bladder dysfunction with spina bifida and sacral 
dysgenesis that manifested itself only at middle age 
in a 48-year-old male is reported by Kaneoya et al 
[1](LOE4). Yamamura et al [2] reviewed the litera- 
ture of tethered cord of adult onset and found 56 
cases published (LOE 3). 


IL PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


The two major consequences of the vesicourethral 
dysfunction are urinary incontinence and hydroure- 
teronephrosis which can occur early or later in life 
[3]. There are many studies documenting the urody- 
namic characteristics of the vesicourethral unit in 
myelomeningocele patients but most in children. The 
findings do not correlate with the clinical neurologic 
findings or the level of the lesion [4]. In the past 
much attention has been directed at the significance 
of dyssynergia between the external sphincter and 
the bladder, and the associated deterioration of the 
upper renal tracts in these patients. With the increa- 
sing reliance on clean intermittent catheterization in 
the management of these patients, more emphasis 
has been placed on the pressure the bladder is gene- 
rating prior to leaking as a prognostic factor in pre- 
dicting upper tract deterioration. 


II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


Urodynamics is the cornerstone in the diagnosis and 


management of vesicourethral dysfunction in myelo- 
meningocele. Clinical examination has been shown 
to have no diagnostic power (see section diagnosis 
neurogenic LUT in this chapter). As previously sta- 
ted, urodynamic findings may predict the patients at 
risk of upper tract deterioration. Controversy conti- 
nues as when to initiate these studies, either as soon 
as possible after back closure, at the first sign of 
upper tract changes or before considering manage- 
ment of incontinence. Studies supporting each posi- 
tion have been reported, although the preponderence 
of evidence suggests earlier diagnosis of hostile fac- 
tors is advisable. Lumbosacral abnormalities can be 
unsuspected. Taskinen et al [4] examined 30 patients 
with anorectal anomalies mainly because of fecal or 
urinary incontinence. All patients underwent spinal 
magnetic resonance imaging and urodynamic inves- 
tigation. Major lumbosacral abnormalities were 
detected in 57% of patients, including 13, 4 and 3 
with a tethered cord, syringomyelia and caudal 
regression, respectively. Significant dysfunction of 
the LUT in 57% of the cases involved an overactive 
detrusor in 11, detrusor-sphincter dyssynergia in 4, 
distended bladder in 4 and lazy bladder in 1. When 
the spinal cord was normal, 54% of the patients had 
abnormal urodynamic findings but when the spinal 
cord was abnormal, 59% had abnormal urodyna- 
mics. When the bony spine was normal, 33% of the 
patients had an abnormal spinal cord but when the 
bony spine was abnormal, 69% had an abnormal spi- 
nal cord. (LOE 3). 


As hydronephrosis and vesico-ureteric reflux are a 
consequence of detrusor dysfunction, synchronous 
fluoroscopic evaluation of the urinary tract is advi- 
sable at the time of urodynamics. Similarly, renal 
ultrasound has become an invaluable routine serial 
evaluation in these patients, assessing renal growth, 
development of scarring and, most importantly, 
hydroureteronephrosis. Studies suggest a role for 
repeat urodynamics and ultrasound in this patient 
population, however, the timing and frequency of 
these studies still needs to be elucidated. 


Although, renal scans are routinely used, especially 
in the myelomeningocele patient with hydronephro- 
sis, the exact role of this study in these patients is not 
clear. 


Urologic treatment depends on the age of the patient 
and the nature of the vesico urethral dysfunction as 
characterized by urodynamics. 


In a retrospective study, urinary sepsis accounted for 
the majority of admissions (62%), while 38 of 62 
patients required 60 surgical procedures [6]. Targe- 
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ting the primary urological abnormality (the dys- 
functional and usually poorly compliant bladder) 
allowed implementation of effective treatments, 
including regular intermittent bladder catherisation 
(52%) in order to preserve upper renal tract function. 
Associated postural abnormalities complicated both 
conservative and interventional therapies. 


The mainstay of treatment is clean intermittent 
catheterization and antimuscarinic medication. As 
continence is not at issue in the neonate and infant, 
treatment may be postponed, unless upper tract 
changes are present. Some evidence exists pointing 
to the fact that early initiation of treatment may pre- 
vent subsequent deleterious bladder changes. 


Management of incontinence and or upper tract dete- 
rioration mirrors the treatment of neurologic bladder. 
Variations in this algorithm include the use of vesi- 
costomy in the younger child who has failed conser- 
vative measures and has evidence of deteriorating 
upper tracts. External sphincterotomy has no place in 
the management of these patients and the use of the 
appendico vesicostomy in continent LUT reconstruc- 
tion (Mitrofanoff) has become very popular. Most 
studies on surgical management of the myelomenin- 
gocele bladder are descriptive (LOE 4) at best. 


Data from adult and paediatric surveys show renal 
damage to be the single most prevalent cause of mor- 
bidity and mortality; even in children, 30-40% exhi- 
bit evidence of renal damage. Additional factors such 
as chronic infection and stone formation will then 
render the kidney more vulnerable to progressive 
loss of renal mass and subsequent chronic renal fai- 
lure. Renal transplantation is now considered the 
optimal treatment for end-stage renal disease in all 
age groups. Although more prone to complications, 
recent data on patients with meningomyelocele or 
severely abnormal LUTs demonstrate excellent 
patient and graft outcomes [7] (LOE 3). 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


Further clarification of the role of fetal surgery to 
repair the neural tube defect is required. Similarly 
the role of early intervention, conservative or surgi- 
cal is required. The timing of surgical intervention 
needs further study as well as better quality of life 
assessments and risk/ benefit analyses of LUT 
reconstructive procedures. The development of a tis- 
sue-engineered substitute for cystoplasy is being stu- 
died. Finally, the fate of the adult myelomeningoce- 
le patient, especially those who have undergone 
reconstruction needs to be documented. 


Conclusions 


° Meningomyelocoele is one of the commonest 
birth defects 


° Incidence decreased by folate ingestion 
(LOE 2) 


° Most have bladder dysfunction leading to 
incontinence and / or upper tract deteriora- 
tion (LOE 3) 


° Majority will derive significant benefit from 
conservative measures (LOE 3) 


° Spinal defects can be unsuspected and 
should be looked for in the presence of unex- 
plained symptoms (LOE 3) 


Recommendations 


e Regular surveillance, from infancy, with 
urodynamics and renal ultrasound is needed 
(Grade B) 


° Early initiation of conservative measures 
such as clean intermittent catheterization, 
anti muscarinic medication is recommended 
(Grade B) 


° Surgery should be reserved for failed 
conservative treatment (Grade B) 


E13. DIABETES MELLITUS 


I. URINARY INCONTINENCE 


1. EPIDEMIOLOGY AND PREVALENCE 


Diabetes is one of the commonest causes of poly- 
neuropathy. Amongst different types of polyneuropa- 
thies in diabetic patients “diabetic cystopathy” 
occurs in 43% to 87% of insulin-dependent diabe- 
tics, with no sex or age differences. It is also descri- 
bed in about 25% of diabetic patients on oral hypo- 
glycemic treatment. A Scandinavian study showed 
that in patients who have had diabetes for 10 years, 
the prevalence of diabetic cystopathy in those who 
were insulin-dependent was 2 to 4 per 1000 and in 
those on oral hypoglycemic agents was 1 to 3 per 
1000. The correlation between diabetic cystopathy 
and peripheral neuropathy ranged from 75% to 
100%. Nephropathy was seen in 30% to 40% of 
cases [1]. 
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2. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


Van Poppel et al [2] had neuropathological examina- 
tion of bladder biopsies done on 14 patients with 
severe insulin-dependent adult-onset diabetes and 
compared these with the acetylcholinesterase and 
$100 staining of 38 control specimens. A decrease in 
acetylcholinesterase activity, due to axonal degene- 
ration, was found in all cases. An increase in S100 
positivity was found in the majority and is due to 
Schwann cell proliferation as a regeneration attempt 
after demyelination or axonal degeneration. When 
acetylcholinesterase activity decreases and an $100 
density increase is found in a patient with diabetes, 
this combination is highly suggestive of thorough 
diabetic cystopathy amenable to early symptomatic 
treatment . 


Since the peripheral nerves are involved, the clinical 
manifestation of diabetic cystopathy might vary. 
Usually there is reduced sensation of bladder full- 
ness, and decreased frequency of voiding. This is fol- 
lowed by slowing of the urinary stream and difficul- 
ty in voiding due to impaired detrusor contraction. 
Post-voiding dribbling may also occur. The impaired 
bladder emptying and urinary retention predispose to 
urinary tract infections. No prospective studies refer- 
ring specifically to the problem of functional distur- 
bances of the LUT in diabetic patients were perfor- 
med. 


Recent articles have suggested that the classic cysto- 
pathy may not be the only form of LUT dysfunction 
in diabetes patients. Involuntary detrusor contrac- 
tions have been demonstrated in 55%-61% [3 — 4]. 
Chancellor and Blaivas [5] showed in 43 patients 
that 33% had involuntary bladder contractions with 
normal contractility and 23% had involuntary 
contraction with impaired contractility. Ueda et al [6] 
also found DOA in 25 % of diabetes patients but 
noted that all of these had a history of cerebrovascu- 
lar accident. Whether DOA in patients with diabetes 
cystopathy can be related to another cause and in 
how many needs to be further clarified. 


3. DISEASE SPECIFIC DIAGNOSIS AND 
TREATMENT 


Since diabetic polyneuropathy occurs in most 
patients after prolonged insulin-treatment and in 
about a quarter of patients treated with oral hypogly- 
cemic drugs, it would be interesting to know the 
patients who are at risk of developing diabetic cysto- 
pathy without performing extensive functional tests 
of the LUT. 
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Ishigooka et al (LOE 3) described the results of the 
ice-water test in diabetic patients with and without 
cystopathy [7]. 12.5% patients without cystopathy 
and 25% of patients with cystopathy did not feel the 
ice water sensation. Ueda et al (LOE 2) performed 
studies evaluating sympathetic skin response in cor- 
relation with cystometry [6]. They found that 
patients without sympathetic skin responses had 
increased residual urine and decreased detrusor 
contraction pressure, while patients with lower 
amplitude of sympathetic skin response and more 
prolonged latency than controls had a significant 
decrease in detrusor contraction pressure. The 
changes within the bladder functions were observed 
as early as within one year from the diagnosis of dia- 
betes. 


Beylot et al (LOE 3) found that the presence of resi- 
dual urine in diabetic patients, after exclusion of co 
morbidities, was strongly associated with peripheral 
neuropathy [8]. 


No specific treatment has been described in regards 
to the population of patients with diabetic cystopa- 
thy. Therefore general rules as for the other bladder 
conditions with impaired (absent) detrusor contrac- 
tions should be followed. 


4. GUIDELINES FOR FURTHER RESEARCH 


No good epidemiological studies of the true inciden- 
ce of diabetes related functional disorders of mictu- 
rition were performed. The same is true for the treat- 
ment of diabetic “neurologic bladder”. There are no 
studies referring to the theoretically effective promp- 
ted voiding, and intravesical electrostimulation 


Conclusions 


Diabetic cystopathy occurs in up to 80% of 
insulin dependent diabetes mellitus (LOE3) 


Patients with diabetic cystopathy have 
impaired detrusor contractions and increa- 
sed post-void residual (LOE ?) 


Detrusor overactivity has been described in 
a high % of diabetic patients. If this is a 
consequence of the diabetes or is caused by 
another pathology needs to be further clari- 
fied (LOE 3) 


Recurrent urinary tract infections might be 
a long term problem (LOE ?) 


Recommendations 


° Post void residual and urine dipstick (optio- 
nal culture) in all patients with insulin 
dependent diabetes mellitus should be per- 
formed yearly (Grade C) 


° Treatment of choice for acontractile bladder 
in this group remains intermittent catheteri- 
zation (Grade B/C) 


II. FAECAL INCONTINENCE 


Caruana et al [1] found that DM patients with faecal 
incontinence showed increased thresholds of phasic 
external sphincter contraction compared with 
controls (P<0.05) and had reduced resting and maxi- 
mal voluntary anal sphincter pressures compared 
with controls (P< 0.05). Increased thresholds of 
conscious rectal sensation in some incontinent 
patients with DM may contribute to faecal inconti- 
nence by impairing the recognition of impending 
defecation. Nakayama et al [2] found that age and 
DM have an independent negative influence on fae- 
cal incontinence after stroke. It could be due to an 
abnormal internal-anal-sphincter function [3]. 


Talley et al [4] studied GI symptoms and found fre- 
quent abdominal pain, bowel-related abdominal 
pain, reflux, dyspepsia, constipation, diarrhea, and 
faecal incontinence in DM patients. There was a cli- 
nically significant decrease in QoL scores in diabe- 
tics compared with population norms across all sub- 
scales. The impact on QoL in diabetes was predomi- 
nantly observed in type 2 diabetics. For all the Short 
Form-36 subscales, GI symptom groups were signi- 
ficantly (all p < 0.0001) associated with poorer QoL 
in diabetes, independent of age, gender, smoking, 
alcohol use, and type of diabetes. 


Conclusions (LOE3) 


° Faecal incontinence in DM patients may be 
due to impaired anorectal sensation and 
control functions. 


° GI symptoms impact negatively on health- 
related QoL in diabetes mellitus. 


Recommendations 


° More studies on neurologic bowel dysfunc- 
tion and management in diabetes are needed 
before giving any recommendation. 


E 14. PERIPHERAL NEUROPATHY 
DUE TO IATROGENIC LESION 


(FOCAL NEUROPATHY) 


I. EPIDEMIOLOGY AND 
PREVALENCE 


LUT dysfunctions can occur from damage to the 
nerves innervating the pelvic organs, anywhere in 
the course of these nerves through the cauda equina, 
the spinal nerve roots, the sacral plexus, or to the 
various individual nerves that arise from the plexus. 


Most injuries to these nerves are iatrogenic. Extensi- 
ve pelvic surgery as abdomino-perineal resection for 
rectal cancer, radical hysterectomy, and aortoiliac 
surgery are all likely to damage the pelvic parasym- 
pathetic nerves to the bladder and genitalia. A varie- 
ty of types of voiding dysfunction and erectile dys- 
function can result. 


Two major groups of patients can be identified: 
female patients after hysterectomy (simple or radi- 
cal) and patients of both sexes after colo-rectal sur- 
gery. 

Parys et al (LOE 3) studied 126 women after simple 
hysterectomy [1]. Their results show that 47 % had 
detrusor overactivity, 36.7% had urethral obstruc- 
tion, and 24.8% stress incontinence. Sekido et al 
(LOE 3) described 9 women treated with radical hys- 
terectomy more than 10 years before the study [2]. 
Obstructive voiding symptoms and/or urinary incon- 
tinence were observed in 7 patients. Cystometry 
revealed impaired bladder sensation, detrusor acon- 
tractility, straining on voiding, and impaired relaxa- 
tion of the sphincter in all assessable patients. In 
addition, decreased bladder compliance was obser- 
ved in 5 patients. 


Retrospective analysis of 52 patients after abdomi- 
noperineal resection was performed by Eickenberg et 
al (LOE 3) [3]. Neurologic bladder dysfunction of 
various degrees was found in 50 per cent of all 
patients, but represented a long-term problem in only 
10 per cent. 


Baumgarner et al (LOE 3) studied 86 consecutive 
cases of abdominoperineal resection and described 
11 cases of various functional problems of micturi- 
tion [4]. All these studies however are lacking speci- 
fic tests of LUT function and are not prospective. 


However curative total mesorectal excision with 
autonomic nerve preservation can be done with high 
rates of preservation of such function: Pocard et al 
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[5] investigated 20 patients, 13 men and 7 women 
following curative total mesorectal excision with 
autonomic nerve preservation for rectal cancer. 
There was no difference in preoperative and post- 
operative LUT function, International Prostatic 
Symptom Score or urodynamic results, or in the 
results of the quality of urinary function questionnai- 
re. Also sexual activity and potency were unchanged 
in these men. Therefore the authors conclude that 
autonomic nerve preservation is possible and does 
not impair urinary and sexual function. Also Kim et 
al [6] showed relative safety in preserving sexual and 
voiding function with total mesorectal excision with 
pelvic autonomic nerve preservation. Evaluation was 
based on uroflowmetry, voided volumes and residual 
volume; symptoms were evaluated with the IPSS: 
There were significant differences in maximum. uri- 
nary flow rate and voided volume before and after 
surgery, however no differences in residual volume 
before and after surgery were apparent. The IPPS 
however increased after surgery from 6.2 +/- 5,8 to 
9.8 +/- 5,9 (=< 0,05). 


Similar results are reported by Turoldo et al [7] eva- 
luating incidence and pathogenesis of LUT dysfunc- 
tion after surgical treatment of rectal cancer in a 
series of 219 patients with normal urinary function 
preoperatively: in the immediate follow-up only 17 
patients with dysfunction were observed, 14 stage II, 
2 at stage III and 1 at stage IV according to Astler- 
Koller classification; six months later only 8 patients 
had claimed urinary dysfunction and 1 required 
catheterisation. However no urodynamic studies 
were performed. There was no correlation of those 
with LUT dysfunction with staging, radiotherapy, 
size of tumor, surgical technique. However the worst 
functional results were observed in patients who 
underwent abdomino-perineal resection. 


II. PATHOLOGY AND DISEASE 
SPECIFIC LUT PROBLEMS 


The focal injury to the bladder and/or sphincter per- 
ipheral innervation results in denervation of the 
above mentioned organs. Therefore detrusor hypo- 
contractility (acontractility) and/or sphincteric defi- 
ciency will be the result of such damage. This in turn 
will result in impaired bladder emptying and/or 
stress incontinence. No prospective studies referring 
specifically to the problem of functional distur- 
bances of the LUT in focal iatrogenic neuronal inju- 
ry in patients after hysterectomy or colorectal surge- 
ry have been performed. 


II. DISEASE SPECIFIC DIAGNOSIS 
AND TREATMENT 


The only specific test in this patient population was 
described by Nordling et al [8](LOE 3). In patients 
after radical hysterectomy, those who had a comple- 
tely denervated bladder had a greater rise in maxi- 
mum urethral pressure during noradrenaline infusion 
(exceeding 20 cm H2O) than normal subjects (1 to 
15 cm H20). Therefore authors concluded that ure- 
thral supersensitivity to noradrenaline may be a pro- 
mising test in diagnosing damage of the sympathetic 
nervous innervation of the LUT. The test has not 
found a large application. 


Since the major cause of focal neuropathy is surgical 
intervention, the best prevention is to avoid periphe- 
ral neuronal injury during surgery. A detailed know- 
ledge of pelvis neuroanatomy and meticulous dissec- 
tion of the structures adjacent to the possibly affec- 
ted nerves was shown to be the best technique [9 — 
13]. An interesting method of intraoperative identifi- 
cation of the vesical branches of the pelvic nerves 
during radical hysterectomy, was described by 
Kuwabara et al (LOE 3) [14]. They used during the 
intervention electrical stimulation on the outer surfa- 
ce of the posterior sheath of the vesicouterine liga- 
ment and controlled for increase of intravesical pres- 
sure. Postoperative compliance of the detrusor in 
cases where this method was implemented demons- 
trated less decrement from preoperative values than 
in cases with the conventional method. These 
patients required also significantly fewer days to 
achieve residual urine volumes less than 50 ml after 
surgery. 

If, however, injury to the nerves innervating the blad- 
der/urethra complex occurs, the treatment should be 
based on general principles described elsewhere and 
on the results of functional examination of the LUT. 
Zanolla et al (LOE 3) suggested that early imple- 
mentation of rehabilitative treatment (prompted voi- 
ding) allows satisfactory functional recovery of the 
bladder activity in 91% of the symptomatic patients 
after radical hysterectomy [15]. Another interesting 
issue is the indication for the treatment of stress 
incontinence with an artificial urinary sphincter in 
patients after colorectal surgery, hysterectomy and/or 
radiotherapy. Only one case of abdominoperineal 
resection with adjuvant radiation was identified in a 
larger series of 81 men who had undergone different 
types of pelvic surgery with or without radiation 
(LOE 3) [16]. The authors concluded that the implant 
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of an artificial sphincter is a method of choice also in 
such cases but that there is a significantly greater risk 
of revision (38% versus 22% in the literature for low 
risk groups). 


IV. GUIDELINES FOR FURTHER 
RESEARCH 


No good epidemiological, prospective studies of the 
true incidence of peripheral injury related functional 
disorders of micturition were performed. Neither the 
descriptive studies of the disorders were performed. 
No specific, injury related therapy was described. 


Conclusions 


° Injury to the bladder/sphincter innervation 
occurs in 30-50% of patients after extensive 
pelvic surgery (LOE3) but this figure may 
be improved with specific nerve sparing 
techniques 


° Focal injury results in impaired detrusor 
contractions and external urethral sphincter 
deficiency or detrusor/sphincter dyssynergy 
(LOE 3) 


° The key issue in avoiding these complica- 
tions is meticulous anatomical preparation 
of the structures containing nerves to the 
bladder/urethra (LOE 3) 


Recommendations 


° Patients after extensive pelvic surgery 
demonstrating functional disorders of mic- 
turition should be properly evaluated due to 
a variety of possible disorders (Grade C) 


° Early rehabilitation of the LUT might 
improve voiding in a majority of patients 
(Grade C) 


° Treatment of choice for acontractile bladder 
in this group remains intermittent catheteri- 
zation (Grade B/C) 


° Surgeons should aim for autonomic nerve 
preservation when performing surgery for 
rectal cancer. Post-operative post-void resi- 
dual urine measurements as well as a targe- 
ted history of micturition before and after 
are mandatory in order to avoid secondary 
myogenic damage of the detrusor by chronic 
urinary retention.(Grade C) 


E 15. SYSTEMIC LUPUS 


ERYTHEMATOSUS 


L EPIDEMIOLOGY AND 
PREVALENCE 


Nervous system involvement occurs in about half of 
patients with systemic lupus erythematosus (SLE). 
Seizures and psychiatric disorders are most common 
manifestations; spinal cord lesions are uncommon. 
Symptoms of LUT dysfunction can occur, however 
data on prevalence are not available. 


II. PATHOPHYSIOLOGY 


Neurological manifestations of systemic lupus ery- 
thematosus are subacute encephalomyelopathy, sub- 
acute myelopathy (rarely) and chronic encephalo- 
myelopathy. Sakakibara et al [1] published the fin- 
dings of 6 women and 2 men, mean age 23 years, 
suffering from SLE for 2-25 years under immuno- 
suppressant therapy. All 8 patients had urodynamic 
abnormalities, 5/8 showed decreased urinary flow, 
3/8 increased post-void residual urine, 2/8 increased 
max. urethral closure pressure, 5/8 showed detrusor 
overactivity, and 5/8 impaired detrusor contractility; 
furthermore detrusor-sphincter dyssynergia was 
found in 4/8, and neurologic motor unit potentials of 
the external sphincter in two of four patient studied. 
They found detrusor overactivity more common in 
patients with brisk deep tendon reflex (80 %) than in 
those without (33 %). 


Repeated studies during a follow-up period between 
2 months and 8 years showed deterioration in 3/8 
including loss of bladder sensation, development of 
a low compliance bladder and decreased bladder 
capacity (LOE 4). 


Conclusions 


° Half of patients with systemic lupus erythe- 
matosis show nervous system involvement. 
In 30 % of them subacute and chronic ence- 
phalomyelopathy may cause LUT dysfunc- 
tion with variable patterns including detru- 
sor overactivity, impaired detrusor contrac- 
tility, pathologic voiding pattern and increa- 
sed post-void residual urine. Incontinence 
may result from bladder overfilling 
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Recommendations 


° The dysfunction pattern may change over 
time, therefore urological follow-up is 
recommended. (Grade C) 


° Urodynamics are necessary to define the 
underlying pathophysiology of the urinary 
symptoms (Grade C). 


E16. HERPES ZOSTER 


I. EPIDEMIOLOGY AND 
PREVALENCE 


The incidence of LUT dysfunction is as high as 28 % 
if only lumbosacral dermatome-involved patients are 
considered. The overall incidence is 4 % [1]. 


IL. PATHOPHYSIOLOGY 


Herpes zoster in the lumbosacral dermatomes may 
manifest according to Chen et al [1], based on 17 
patients, as cystitis-associated (12/17), neuritis-asso- 
ciated (4/12) and myelitis-associated (1/17). 


Ill. DISEASE SPECIFIC DIAGNOSIS 
AND THERAPY 


No data are available on urodynamics. 


Herpes zoster associated voiding dysfunction is a 
transient phenomenon and is not uncommon in 
patients with lumbosacral dermatome involvement. 
As long as voiding is unbalanced the treatment with 
intermittent catheterisation or indwelling catheter 
placement is recommended in order to avoid secon- 
dary damage to the LUT due to infection or chronic 
urinary retention. The disease usually is of a benign 
clinical course and almost every patient will either 
regain normal voiding or, at least balanced bladder 
function. Incontinence could follow if urine drainage 
is not done. 


Conclusions 


28 % of patients with Herpes zoster in the 
lumbosacral dermatoms show LUT dysfun- 
ction with impaired voiding as the most 
common symptom.(LOE 3- 4) 


Voiding dysfunction has a transient course 
and almost every patient will either regain 
normal voiding or at least balanced bladder 
function.(LOE 3-4) 


Recommendations 


Till functional recovery takes place treat- 
ment with intermittent catheterisation or 
indwelling catheter is recommended (Grade 


C). 
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A. URINARY INCONTINENCE 
INTRODUCTION 


Older people have the highest known prevalence of 
urinary incontinence (UI) and faecal incontinence 
(FD of any group, apart from those with special neu- 
rological disorders (e.g., spinal cord injury). Moreo- 
ver, population aging is now a global phenomenon, 
[1] resulting in exponential increases in the number 
of older and incontinent people worldwide (Table 1). 
In developed countries, the population of centena- 
rians has doubled every decade since 1960, mostly as 
a result of increases in survival after age 80. [1] Bet- 
ween now and 2030, the percentage of elderly people 
in the U.S. will increase from 13 percent of the popu- 
lation to 20 percent, according to Census Bureau 


projections. As the baby boomers age, the number of 
persons aged 85 or older will rise steadily from just 
under 2 percent of the population now to nearly 5 
percent by 2050. Even if the observed improvements 
in physical functioning continue and research is able 
to demonstrate improved health and lower costs, the 
impact on future health care and long-term care costs 
will be profound. [2] 


The challenge of providing a state of the art review 
of UI and FI in older people is the heterogeneity of 
the target population. Throughout the world, no mat- 
ter how one defines “older” or “elderly,” this popu- 
lation is characterized by its variety, ranging from 
active, community-dwelling, working, healthy nona- 
genarians to bed-bound, chronically ill, functionally- 
and cognitively-impaired people in their late 60’s. 
The former healthier group is closer in phenotype 
and physiology to middle aged persons than to frai- 
ler older people. For these reasons, the Third ICI has 


Table 1. Estimated population growth of persons older than age 60 for the world and selected countries in 1970 and 1997 and 


projected for 2025 (adopted from reference 1). 


Millions over age 60 Percent over age 60 
Country 1970 1997 2025 1970 1997 2025 
World 300.0 530.0 1200.0 8 9 15 
Italy 9.0 13.0 18.0 16 23 33 
Sweden 1.6 2.0 2.7 20 22 29 
Germany 15.0 18.0 28.0 20 21 32 
Japan 11.0 27.0 40.0 11 21 33 
U.S.A. 29.0 44.0 83.0 14 17 25 
China 57.0 118.0 290.0 7 10 20 
India 29.0 64.0 165.0 6 7 12 
Mexico 3.0 6.5 18.0 6 7 13 
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taken a different approach than previous in organi- 
zing information about people older than 65 years of 
age. Data regarding healthier older people has been 
integrated in all other sections regarding anatomy, 
physiology, evaluation, and treatment. Pads and 
appliances are covered in Chapter 22: Technical 
Aspects of Continence Devices. This chapter specifi- 
cally covers the frailer group, emphasizing not only 
the different aetiologies and treatment of UI and FI, 
but the additional issues of disease burden, disabili- 
ty, altered responses to drug therapy, the role of care- 
givers, and goals and organization of care. 


Who, then, are the frail elderly? Consistent with 
increasing consensus in the geriatric literature, we 
define “frail older persons” as those over the age of 
65 with a clinical presentation or phenotype combi- 
ning impaired physical activity, mobility, balance, 
muscle strength, motor processing, cognition, nutri- 
tion, and endurance (including feelings of fatigue 
and exhaustion). [3-5] Such frail people usually have 
multiple chronic medical conditions, take multiple 
medications, and require the assistance of others to 
perform some or all of the activities of daily living 
(ADLs), including bathing, dressing, toileting, and 
ambulation. A substantial number are homebound or 
institutionalised in nursing homes or long-term or 
continuing care hospitals, and those in the communi- 
ty may reside in special facilities (e.g., group homes, 
assisted living) which differ by country. All are vul- 
nerable to intercurrent disease and at high risk for 
developing disability. Their care usually involves 
other people (family, friends, neighbours, caregivers, 
professional staff) and often requires special organi- 
zation and packages of care. In the US, 10% of all 
people over 65 require help/supervision with at least 
one activity of daily living, [6] and the total preva- 
lence of frail elders has been estimated at 6.1%. [7] 


The relationship between UI/FI and frailty clearly 
exists yet is complex. Incident UI in people over age 
65 has been associated with a two-fold increased risk 
of impairment in activities of daily living, instru- 
mental activities of daily living, and poor perfor- 
mance on three physical measures, suggesting that 
new UI may be an early marker of the onset of frail- 
ty. [7] Others have found similar results, with UI 
associated with activities of daily living decline 
(adjusted OR=1.24, 95% CI=0.92-1.68) and instru- 
mental activities of daily living decline (adjusted 
OR=1.31; 95% CI=1.05-1.63), although adjustment 
reduced the strength of the associations. [2] These 
authors concluded that although UI is a marker of 
frailty, it is not a strong independent risk factor for 
functional decline. [2] Despite temporal changes in 


elder care, UI appears to remain a risk factor for nur- 
sing home admission in the US (especially for men 
[8] and people in rural areas [9]) and Germany, [10] 
although there are some negative studies. [2] There 
appears to be no association between UI and higher 
mortality. The hazard ratio for mild to moderate UI is 
1.20 (95% CI 0.85-1.68) and for severe UI 0.91 
(95% CI 0.59-1.39), after adjustment for age, gender, 
education, health, and functional status. In another 
study, the adjusted OR for death was 0.90 (95% CI 
0.67-1.21). [2] 


The key differentiating feature of UI and FI in frail 
elderly versus healthier populations is that in the frail 
these conditions are universally multifactorial, and 
always include aetiological factors beyond urinary 
and bowel physiology alone. This has significant 
implications for understanding the causes of UI and 
FI, planning evaluation, and designing and imple- 
menting effective treatment. Failure to address the 
multifactorial nature of these urinary and bowel 
conditions limits not only clinical care of UI and FI 
and research regarding aetiology and treatment, but 
also important opportunities to improve function and 
quality of life. [11] At the same time, one cannot 
assume that outcomes from established treatment 
will be poorer in the frail elderly than in younger 
populations without special data to so prove. Eva- 
luations of interventions as well as outcomes [12] 
need to be broader based, incorporating caregivers, 
settings, different models of care, and goals of care 
unique to this population. 


The field of UI and FI in frail older people faces a 
profound question: Is cure (dryness) possible? The 
short answer is: it depends on whom we are talking 
about, which treatment(s), and what is the target out- 
come. While no geriatrician endorses “ageism” and 
therapeutic nihilism, we recognize that research in 
the field (particularly regarding treatment of institu- 
tionalized frail people with severe cognitive and 
functional impairment) indicates that complete dry- 
ness is unlikely for certain frail patients. Even in 
young healthy people, “cure” may occur in the mino- 
rity, is often relatively defined (e.g., no leakage on a 
7-day bladder diary), and from the patient’s perspec- 
tive may relate more to quality of life than quantity 
of leakage. Moreover, quality of life is a central 
concern for frail people, especially those with limi- 
ted life expectancy. Even incontinence that is 
“intractable” is amenable to interventions that can 
improve the patient’s urinary and bowel function, 
and quality of life. [11] 


The above considerations have led to suggestions for 
an alternative continence paradigm[11, 13] to descri- 
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be a number of ways that frail elders with UI/FI may 
be more effectively managed (Figure 1). In this 
paradigm, “dependent continence” refers to people 
who become dry as a result of assistance, behaviou- 
ral treatment, and/or medications [11]. They would 
no longer be completely dry if the interventions cea- 
sed, which is analogous to chronic disease models 
[14] such as “controlled hypertension” or “controlled 
diabetes.” “Independent continence” refers to those 
who are continent without ongoing treatment (e.g., 
after successful anti-incontinence surgery). Finally, 
in patients who are unable to achieve independent or 
dependent continence, contained incontinence 
should be possible by use of appropriate products 
such pads, catheters and appliances (See Chapter 22: 
Technical Aspects of Continence Devices), and thus 
“accepted” or considered adequately managed by 
patients and/or caregivers. [11,13,15] The latter 
situation has been variably referred to as “social 
continence,” or “managed incontinence.” 


The balance between the types of continence achie- 
ved may vary as incontinence severity changes, and 
in conjunction with patient and caregiver prefe- 
rences. These terms are in the process of codification 
by the Standardisation Committee of the Internatio- 
nal Continence Society (ICS). They all encompass a 
common need: to be both realistic and hopeful about 
UI and FI in frail elders while avoiding nihilism and 
neglect, maintaining comfort and dignity, and pre- 
venting avoidable complications of incontinence. 
This paradigm also can be applied to other clinical 
settings, such as people with neurogenic bladders 
and/or various disabilities. 


A final challenge in providing a review of UI and FI 
in frail older people is the relative dearth of Level 1 


Achieving Continence 


Incontinent 
(Wet) 


VA `> 


Dependent Continence Contained 
(Dry with toileting Incontinence 
assistance, behavioral (Urine contained with 
treatment, and/or pads or appliances) 


medications) 7 


Independent 
Continence 
(Dry, not dependent on 
ongoing treatment) 


Figure 1. A Paradigm for Continence 


evidence. This is not to say that the literature lacks 
robustness, as the frail present multiple challenges 
for research (not the least of which is substantial trial 
drop-out due to intervening illness and death). What 
it does indicate is the continuing paucity of clinical 
trials, despite the clear epidemiological imperative 
that this is the fastest growing group of affected indi- 
viduals. Reasons for this are myriad, including a lack 
of funding for multi-component interventions and 
“riskier” trials involving drug therapy. Table 2 out- 
lines challenges and recommendations to provide a 
basic road map for future research for this field. We 
adapted and expanded these from a recent consensus 
report on research in the frail. [4] While these recom- 
mendations are overall Grade C, they reflect Level 1 
studies regarding frailty and Level 1,2 and 3 studies 
on continence. More specific recommendations 
regarding germane areas follow each section below. 


B. AETIOLOGY AND 
ASSESSMENT 


I. BACKGROUND 


The aetiology of urinary incontinence in frail older 
adults is almost always multifactorial. Frail elderly 
people may have multiple age-related changes in the 
lower urinary tract and age-associated conditions 
that can cause or contribute to UI. A key distinction 
in the aetiology of UI between younger individuals 
and the frail elderly is the frequent role of conditions 
outside the lower urinary tract in precipitating or 
aggravating their symptoms. This is especially true 
for conditions that impair the functional ability to 
toilet independently, i.e. dementia and immobility. In 
addition, many treatable, potentially reversible 
conditions can cause or contribute to UI, and should 
be identified and managed before more specific 
incontinence treatments are implemented. All of 
these factors must be addressed in the optimal 
assessment and management of frail older people 
with UI. 


The literature on “normal” ageing of the lower uri- 
nary tract (LUT) has many potentially confounding 
methodological limitations. Normal ageing changes 
are difficult to study, because longitudinal data on a 
large number of individuals spanning many years are 
necessary to make definitive conclusions about “nor- 
mal ageing” vs. the effects of comorbid conditions 
that develop over time. 
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Table 2. Challenges of and recommendations for research studies on UI and FI in frail older people 


Challenges 


Recommendations 


Incomplete standard criteria of 
“frailty” for research 


° Provide specific definition of frailty used. 
e Explicitly define variables in the domains of mobility, cognition, and nutrition. 


Incomplete understanding of 
natural history of UI 


Include control/placebo arms that consider time effects and measurement of primary 
and secondary outcomes of interest 


Multifactorial nature of 
incontinence 


° Collect and describe measures to assess and address relevant comorbidity, e.g: 
- Medication changes 
- Interval illnesses 
- Interval bacteriuria, 
- Care setting 
- Interventions affecting domains of continence (e.g., exercise programmes) 


Complexity and expense of 
enrollment 


e Multistage selection process: 
- Exclude robust/healthy; 
- Identify the frail; 
- Identify subset according to specific domain of frailty 
(e.g., need for toileting assistance). 


° Prepare to contact family members or other proxy decision makers for consent [17] 


High trial attrition rates 


e Plan for intention to treat analysis with explicit plans for dealing with 
drop-outs/deaths in the analysis. 
° Improve intervention adherence by: 
- designing interventions feasible by most, and incorporating caregivers/care 
setting in that consideration 
- allowing flexible time frame for follow-up assessments 
- prioritising safety 
- providing transportation 
- preplanning alternatives to clinic-based follow-up (e.g., home visit, telephone) 
- establishing good relationship and incentives to participate for family, 
caregivers, and/or care setting 
- understanding priority rank and definition of important potential outcomes to 
patients, caregivers, and care settings 
° Anticipated attrition rates should not preclude attempts at long-term follow-up. 


Exclusions that decrease 
generalisability 


° Principle exclusion should be factors that prevent participation. 

e Avoid exclusions for comorbidity. 

° Exclude only those persons whose cognition is not compatible with the 

specific intervention. 

e Use explicit procedures for consenting participants; involve a surrogate/proxy when 
needed. Include discussion of ethical concerns and how they were addressed in report. 


Problems using self-report to 
assess outcomes 


e Supplement self-report to primary outcomes with “hard” measures, e.g. assist with 
toileting. 

° Collect “objective” measures of function and proxy information in parallel, e.g. 
percent of wet checks, hours of caregiver time. 

e Set outcomes to be less sensitive to random fluctuations (e.g., end point of “50% 
decrease in UI’). 

e Use outcome measures specific to the target population: e.g., for quality of life, use 
established measures of social interaction [18] rather than existing UlI-specific scales; 
re-validate existing UI-specific scales; for community-dwelling persons, transfer to 
setting with higher level of care (e.g., from home to residential/institutional care) 

° Include measures related to caregiver time commitment, burden, costs, morbidity, 
quality of life, and satisfaction with intervention (regarding the patient and 
themselves). 

e Consider and assess possible caregiver preferences for care. 


Mechanism by which intervention 
changes continence status is unclear 


e Use as secondary outcomes or covariates any physiological, functional, and care 
measures that are in the theoretical pathway between the interventions target and 
need for continence care: e.g., improvement in mobility; changes in functional MRI 

or SPECT; change in nursing home staffing. 

e Evaluate multi-component interventions 
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Table 2. Challenges of and recommendations for research studies on UI and FI in frail older people (continued) 


Challenges 


Recommendations 


Improvements in continence status 
may not translate into well-being or 
better quality of life 


e Develop and use standardised measures of adverse effects particular to/of special 
importance for frail persons: e.g., assessment of cognitive and behavioural effects 
of drug therapy in persons with cognitive impairment (ranging from mild to 
end-stage dementia); visual changes; bowel frequency; falls. 

e Use secondary outcome measures that assess perceived well-being and factors (such 
as somatic symptoms, social interaction, activities of daily living) that are important 
for frail older persons and their caretakers. 


e Include assessment not just of intervention effectiveness but also its efficacy, 
durability, and applicability. 

e Emphasise patient- and caregiver-centered outcome measures; minimize use 
of/dependence on provider/ researcher-based outcomes assessment. 

e Consider development of clinical global impression scales (i.e., as used in dementia 
and depression studies) 


Translating research into clinical 
practice 


Cross sectional studies are subject to confounding by 
these age-related comorbid conditions. Thus, studies 
to date have basically described “age-related” asso- 
ciations, as opposed to normal ageing. In addition, 
most of the cellular and neurochemical data come 
from animal studies; morphologic studies have used 
cadavers with unknown parity, comorbidity, and 
LUT symptoms; age-effects are derived from studies 
of symptomatic people; “normal” controls are surgi- 
cal patients at tertiary centres; and cross-sectional 
results may be due entirely to time-dependent cohort 
effects, such as change in delivery practices. 


Even the definition of “normal” can be difficult: is it 
a person with intact function, without symptoms or 
comorbid disease, or with normal physiologic tes- 
ting? [16] The following section focuses on findings 
from more robust and, where possible, confirmatory 
studies. 


IL QUALITY OF THE DATA 


The data on the aetiology of UI in the frail elderly 
population is limited, and includes only studies that 
are rated at Levels 3 and 4. In part, this is because 
studies of aetiology do not lend themselves to rando- 
mized, controlled trials. In addition, longitudinal stu- 
dies of large numbers of individuals over long per- 
iods of time are difficult to carry out. Despite the 
lack of such studies, many relatively large, careful 
descriptive studies and case series, as well as expert 
consensus processes, have made important contribu- 
tions to our understanding of the aetiology of UI in 
this population. 


e Imbed qualitative research into quantitative trials in order to determine potential 
barriers to implementation 

e Conduct feasibility studies of evidence-based interventions within non-research 
settings, preferably using pre-existing services (e.g. care home staff, primary care 
providers) rather than research staff 


IHI. AGE-RELATED CHANGES 
RELEVANT TO INCONTINENCE IN 
THE FRAIL ELDERLY 


Several age-related changes can contribute to the 
development, maintenance, and worsening of UI in 
frail elderly people (Table 3). In the text that follows, 
age-related changes in each structure of the LUT 
relevant to UI in the frail elderly will be described. 


1. BLADDER 


Understanding age-related changes in the bladder is 
complicated by a paucity of longitudinal data, 
variable definitions of “normal,” and use of poten- 
tially biased (and symptomatic) referral populations. 
It is difficult to isolate such factors as the role of 
decreased blood flow, poor voiding habits, comorbi- 
dity, central and peripheral nervous system innerva- 
tion, and reflex patterns as determinants of bladder 
function in older people. [17] The research focus has 
been urodynamic function, neurohumoral responsi- 
veness of detrusor smooth muscle, and ultrastructu- 
re. While the key role of the urothelium and afferent 
systems on micturition are increasingly appreciated 
(See Chapter 2: Cell Biology, Chapter 3: Neural 
Control and Chapter 4: Pathophysiology), there are 
only limited human data on urothelial changes with 
age. 


Urodynamic changes associated with age include 
smaller voided volume, increased residual volume, 
smaller bladder capacity, and increased involuntary 
detrusor contractions. Correlations with age are 
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Table 3. Age-related changes that can contribute to urinary incontinence in frail elderly people 


Age-Related 


Change Potential Effects on Continence 


1. Bladder ultrastructure on electron microscopy 
a. Dysjunction pattern 
b. Muscle and axon degeneration 


Bladder overactivity and urge incontinence 
Impaired bladder contractility, increased residual urine, and 
decreased functional bladder capacity 


2. Bladder function 

a. Decreased capacity 

b. Increased involuntary detrusor contractions 
c. Decreased contractility during voiding 

d. Increased residual urine 


Increased likelihood of urinary symptoms and incontinence 


3. Urethra 
a. Decreased closure pressure in women 


Increased likelihood of stress and urge incontinence 


4. Prostate 
a. Increased incidence of benign prostatic obstruction 


Increased likelihood of urinary symptoms and incontinence 


5. Decreased estrogen (women) 


Increased incidence of atrophic vaginitis and related 
symptoms 

Increased incidence of recurrent urinary tract infections 
Decreased urethral pressure 


6. Increased nighttime urine production 


Increased likelihood of nocturia and nighttime incontinence 


7. Altered central and peripheral neurotransmitter 
concentrations and actions 


Increased likelihood of lower urinary tract dysfunction 


8. Altered immune function 


small, suggesting that other factors are at least as 
important. [18] In a study of community-based heal- 
thy people over age 55, [16] involuntary contractions 
were found in 42% of continent women, one-third of 
whom were totally free of voiding symptoms. Howe- 
ver, within this older healthy cohort the prevalence 
of involuntary detrusor contractions did not increase 
with age. Notably, completely normal urodynamic 
studies were found in only 18%. Detrusor contracti- 
lity declined significantly with age, as has been 
observed in another study. [17] Decreased contracti- 
lity during voiding is associated with lower urine 
flow rates and a small increase (generally < 50 ml) in 
post-void residual volume. In men with bladder out- 
let obstruction, an elevated post-void residual may 
reflect decreased bladder contractility rather than 
obstructed voiding. [19] While some studies suggest 
a myogenic origin of impaired contractility, others 
suggest that impaired blood supply, with concomi- 
tant ischemic-reperfusion injury causing patchy 
denervation, leads to decreased contractility (see 
Chapter 3: Neural Control). Among older women, 
large cystoceles may also contribute to elevated post- 
void residual urine. Incomplete bladder emptying 
from all causes can reduce functional bladder capa- 
city, and thereby contribute to the urinary frequency 
and nocturia common in frail older people. 


Increased likelihood of recurrent urinary tract infections 


The observation that bladder volume at the initial 
desire to void declines with age [20] may have been 
confounded by comorbid conditions and concurrent 
medications. Frail older people may have a combi- 
nation of detrusor overactivity on filling and poor 
contractility during voiding, a condition termed 
detrusor hyperactivity with impaired contractility 
(DHIC). [21] In such cases, the bladder contraction 
does not empty the bladder fully, leaving a large 
post-void residual (which otherwise is not explained 
by bladder outlet obstruction). Symptoms include 
leakage with urgency, leakage with increases in 
abdominal pressure, dribbling, frequency, and noctu- 
ria—similar to other LUT conditions such as stress 
UI and obstruction, for which DHIC easily can be 
mistaken. 


One series of ultrastructural studies involved symp- 
tomatic and asymptomatic people age 65 to 96, using 
urodynamic testing and electron microscopy of blad- 
der biopsy specimens., which were read in a blinded 
fashion using explicit protocols. [22-29] A consis- 
tent, one-to-one correlation between specific urody- 
namic findings and bladder ultrastructure was obser- 
ved. Patients with urodynamic detrusor overactivity 
had a “dysjunction pattern” with “protrusion junc- 
tions” and “ultra-close abutments.” The latter were 
postulated to be the anatomic explanation for the 
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propagation of involuntary detrusor contractions in 
older patients. Patients with impaired bladder 
contractility had widespread degeneration of detru- 
sor muscle and axons. A subgroup of patients had 
both types of pathology and had detrusor hyperacti- 
vity with impaired contractility (DHIC), a common 
finding in frail older persons with UI. [21] In the 
small number of asymptomatic patients with stable 
bladders, normal contractility, and no obstruction, 
there were normal arrangement and structure of 
detrusor muscle fascicles and two distinctive ultra- 
structural findings: muscle cell membranes characte- 
rized by numerous “dense bands” and markedly 
depleted caveolae, and slightly widened spaces bet- 
ween muscle cells with limited content of collagen 
and elastin. Depletion of caveolae may be related to 
de-differentiation of muscle cells, which could even- 
tually result in the reversion of actively contractile 
cells to inactive, synthetically immature cells. A 
similar phenomenon has been reported in arterioscle- 
rotic blood vessels and postmenopausal myome- 
trium, and may be related to reports of increased col- 
lagen in bladders from older women. Whether this 
reflects increased synthesis versus decreased turn- 
over is unknown. A subset of 23 patients in the ultra- 
structural studies was followed longitudinally (1-5.5 
years, and 70% had stable clinical, urodynamic, and 
structural findings; in 30%, the most common new 
finding was new involuntary detrusor contractions 
with ultrastructural dysfunction pattern. Other inves- 
tigators have found similar results but without the 
1:1 correlation (e.g., see [30]). 


2. URETHRA 


Due to their common embryological origin, the ure- 
thra has similar mucosal and stromal changes to the 
vagina, and urethral changes in women can be par- 
tially inferred from examination of vaginal tissue. 
Because of the difficulty of obtaining non-cadaveric 
urethral tissue, the data on urethral smooth and stria- 
ted muscle changes with age have problems with 
confounding factors and definitions of controls. 


In women, mucosal thinning and lack of proteogly- 
cans reduce urethral wall apposition, and may contri- 
bute to retrograde movement of perineal bacteria into 
the bladder causing urinary tract infections. These 
mucosal changes may extend up to the bladder trigo- 
ne, causing irritation of sensory afferent nerves, and 
possibly triggering involuntary detrustor contrac- 
tions. The change in volume, consistency, and vascu- 
larity of the submucosa also lessens resting urethral 
compression. The submuscosal venous plexus in the 
proximal urethra loses its corkscrew shape, the num- 


ber and volume of arterial vessels decrease, and vas- 
cular pulsations lessen. [31] All of these changes 
contribute to the observed decrease in urethral closu- 
re pressure in older women. The relative importance 
of decreased vascular volume versus hypoxia on ure- 
thral functional integrity is unclear. Other alterations 
in the urethral stroma are increased volume of 
connective tissue, decreased ratio of proteoglycans 
to collagen, and decrease in nerve density. [32,33] 


Cadaver studies suggest that the number and density 
of urethral striated muscle fibres decrease, especial- 
ly in the ventral wall of the proximal urethra; this 
also may contribute to decreased urethral closure 
pressure. [34,35] Large inter-individual variations 
were observed, with age and parity accounting for 
only a small part of the variability, suggesting that 
other yet-defined factors play an important role. 
These studies also found that cross-sectional muscle 
fibre area decreased while fibre diameter was preser- 
ved. 


With age, the urethral meatus generally moves 
toward the vaginal introitus, yet the meatus may be 
difficult to see if there is considerable introital steno- 
sis. Caruncles—benign violaceous soft nodules—of- 
ten appear at the meatus, and are not problematic 
unless they cause discomfort or obstruction. Urethral 
obstruction is relatively uncommon in older women. 
Other causes of obstruction in women are large cys- 
toceles that “kink” the urethra (especially when 
abdominal pressure is increased), and scarring from 
urethral/vaginal surgery or radiation. Urethral diver- 
ticula can be a diagnostic challenge, especially in 
older women, because the symptoms (pain, UI, fre- 
quency, urgency, dyspareunia) usually are attributed 
to postmenopausal changes and age. [36] Diverticu- 
la should be considered in women who have repea- 
tedly failed “conventional” treatment. Diagnosis 
requires voiding cystourethrography or imaging by 
ultrasound or magnetic resonance imaging. 


An age-related decrease in striated sphincter muscle 
cell density has been described, [37,38] and associa- 
ted with increased muscle cell apoptosis. [37] While 
some investigations describe an increase in resting 
prostatic urethral pressure with age, [39] others note 
the increase occurs only to the sixth decade then sub- 
sequently decreases, along with a shortening of 
sphincteric urethral length. [40] These discrepancies 
likely reflect differences in prostate volume and 
morphology. 


3. PELVIC FLOOR 


Pelvic floor changes in normal older men have not 
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been well studied. In women, the effect of age on 
pelvic floor structure and function is difficult to 
separate from the effects of hormonal status and pari- 
ty. Studies are cross sectional rather than longitudi- 
nal, and often focus on symptomatic women. Evi- 
dence of denervation and changes in striated muscle 
fibre number, type, and diameter have been found in 
asymptomatic and nulliparous women (see Chapter 
2: Cell Biology). Constipation may contribute to pel- 
vic floor dysfunction in older women, [41] and pos- 
sibly in men. Total collagen content in pelvic muscle 
and fascia declines with age, with increased cross- 
linking and decreased elasticity, [42] but this asso- 
ciation does not imply a direct causative effect of 
“ageing.” 


4. VAGINA 


The prevalence of age-related changes in the vagina 
can vary with hormonal status, coexistent vascular 
disease, and the continuation or lack of sexual acti- 
vity. [43] The postmenopausal decrease in oestrogen 
plays a part in many age-associated vaginal changes. 
Oestrogen is trophic for much of the LUT track in 
women, with oestrogen receptors found in the vagi- 
na, vestibule, distal urethra, bladder trigone, pelvic 
muscles, and ligamentum rotundum. [44] Yet, as the 
Women’s Health Initiative[45] and HERS trial have 
shown, [46] one cannot assume that the association 
between low oestrogen levels and physiological 
changes implies that hormone replacement will 
reverse these changes, restore function, or reduce 
symptoms. Moreover, the data are equivocal on whe- 
ther and how LUT oestrogen receptors decrease in 
number, density, or function in older women. [31] 


Following menopause, the vaginal epithelium loses 
the majority of its superficial and intermediate 
layers. Mucosal thinning may be associated with 
inflammation, evident as erythema, telangiectasias, 
petechiae, friability, and erosions. This may be res- 
ponsible for irritative LUTS in many frail elderly 
women. In addition, there is loss of epithelial glyco- 
gen and lubrication, and mucosal pH increases from 
4.5-5.5 to 7.0-7.4. [31] These changes can lead to 
loss of normal adherent flora (lactobacillus), and 
colonization with pathogenic organisms such as E 
coli and enterococci. This in turn may result in recur- 
rent symptomatic urinary tract infections and some 
associated LUTS. 


Vaginal blood flow, which is important for mucosal 
integrity and submucosal fullness, decreases with 
age. Whether this is oestrogen-related, and/or due to 
concomitant vascular disease is not known. Collagen 


and lipofuscin deposition in the stroma increases, 
and may be accompanied by invasion by lympho- 
cytes and plasma cells. [31] The combined epithelial 
and stromal changes are associated with vaginal wall 
thinning and flattening of rugae. [44] The vaginal 
vault may shorten and narrow, and the introital ope- 
ning decrease (and in severe cases become stenotic), 
all of which may make vaginal examination difficult. 
Vaginal shape may be altered by pelvic floor laxity, 
with resultant cystocele, rectocele, and/or uterine 
prolapse. Each of these may contribute to inconti- 
nence in frail elderly women. 


Because of the multiple potential confounding fac- 
tors discussed above, a causal relationship between 
the presence of urogenital atrophy and urogenital 
symptoms should not be automatically assumed. 
Moreover, very few randomized trials of oestrogen 
for urogenital symptoms include women over age 
75, use patient-defined outcomes in addition to phy- 
siological measures, or evaluate quality of life out- 
comes. [47] Thus, there are insufficient data to pro- 
vide an evidence-based approach to symptomatic 
urogenital atrophy in older women. Expert opinion 
does suggest that if oestrogen treatment is initiated, 
it should be limited to topical formulations (cream, 
intravaginal tablets, or oestrogen-impregnated pessa- 
ry-like ring). 


5. PROSTATE 


Histologic benign prostate hyperplasia (BPH) is 
strongly age-related, and may lead to gland enlarge- 
ment and outlet obstruction. While many LUT 
changes in women are associated with lower oestro- 
gen levels, BPH results from the development of an 
oestrogen-predominant hormonal milieu in the pros- 
tate. The trophic androgen in the prostate, dihydro- 
testerone, is formed by the 5-a reduction of testoste- 
rone. Dihydrotesterone levels decrease with age, 
while estradiol concentrations increase in the prosta- 
te stroma and remain constant in epithelial tissues, 
leading to an increase in the estradiol/dihydrotestero- 
ne ratio [48,49] that promotes stromal proliferation. 
Epithelial hyperplasia in turn is mediated by an array 
of stromal factors. 


Histological BPH occurs in nearly 80% of men by 
age eighty. Mean prostate volume increases with age 
but is very variable; its strongest predictor is prosta- 
te specific antigen >1.4-2 ng/mL. [50] LUTS in men 
increase linearly over time, with the fastest increase 
during the seventh decade, such that by age 80 
approximately one-third of men have received treat- 
ment for moderate to severe LUTS. [51] Natural his- 
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tory studies and randomized intervention trials, 
however, consistently demonstrate that symptomatic 
progression of benign prostate disease is not inevi- 
table. LUTS remits in about one-third of symptoma- 
tic men without treatment. [52] Approximately one- 
third to one-half of affected men develop detrusor 
overactivity. [53] Thus, even in the presence of 
demonstrable prostate enlargement and/or obstruc- 
tion, the aetiology of LUTS is multifactorial, making 
BPH-related LUTS in older men a diagnosis of 
exclusion. 


LUTS, including urge incontinence, may be due to 
prostate cancer, the prevalence of which increases 
with age. The annual incidence of prostate cancer in 
the U.S. is approximately 60-80/100,000, with Afri- 
can Americans having the highest incidence. The 
median age at presentation is 68-70 years, and, while 
most patients are asymptomatic at the time of pre- 
sentation, prostate cancer is possible in frail elderly 
men with UI or other LUTS. Evaluation for prostate 
cancer should be undertaken in frail elderly men only 
if it will change overall management; curative thera- 
py in this population is inappropriate because the 
natural history of prostate cancer is almost always 
longer than life expectancy due to mortality from 
other comorbidity. 


6. OTHER CHANGES 


The role of various neurotransmitters in the central 
and peripheral nervous system in UI is incompletely 
understood. Nevertheless, age-related changes in 
these neurotransmitters, their receptors, or the cellu- 
lar events they stimulate may be related to the deve- 
lopment of UI in older people. Similarly, age-related 
changes in immune function may predispose older 
people to bacteriuria and recurrent urinary tract 
infections, which in turn may be related to UI. 
Recurrent symptomatic urinary tract infections 
(UTIs) in older patients can precipitate UI and chro- 
nic cystitis and prostatitis, with associated LUTS. 
The role of otherwise asymptomatic bacteriuria 
(often found in association with pyuria), [54] howe- 
ver, in the aetiology of incontinence in frail elderly 
people is incompletely understood. [55] This is an 
important clinical issue, because the prevalence of 
both asymptomatic bacteriuria and UI increase with 
age, and the two are often found in the same frail 
elderly patient. Treating otherwise asymptomatic 
bacteriuria in frail elderly patients with chronic, 
stable UI does not, in general, reduce UI severity. 
[56] But UTI symptoms may be subtle and nonspe- 


cific in this population, and include worsening of UI, 
altered mental status in patients with dementia, 
decreased oral intake, or a minor but important decli- 
ne in functional ability. Clinicians must be cautious 
in labelling bacteriuria as “asymptomatic” in frail 
elders. 


IV. FACTORS OUTSIDE THE LOWER 
URINARY TRACT THAT CAN 
CAUSE OR CONTRIBUTE TO 

INCONTINENCE IN THE FRAIL 
ELDERLY 


A hallmark of UI in the frail elderly population is the 
wide variety of factors and conditions outside the 
lower urinary tract that can cause or contribute to the 
problem (Table 4). 


1. COMORBID MEDICAL ILLNESSES 


Numerous medical illnesses common in the frail 
elderly can cause or contribute to UI. Diabetes mel- 
litus, which occurs in approximately 15-20% of frail 
elderly, can contribute to the development of UI 
through at least two mechanisms. First, patients 
whose diabetes is poorly controlled may have some 
degree of osmotic diuresis and related polyuria, 
which can precipitate or exacerbate UI. Second, dia- 
betics may develop detrusor overactivity, impaired 
bladder contractility, and even urinary retention as a 
presumed result of a diabetic neuropathy. Sympto- 
matic degenerative joint disease in the lower extre- 
mities (hips, knees) also is prevalent in frail elderly, 
and can contribute to UI by impairing mobility 
(especially among people with urinary urgency). 
Chronic obstructive pulmonary disease and associa- 
ted cough can precipitate or exacerbate stress UI in 
frail elderly women. Oedema resulting from volume 
overload (e.g., in patients with congestive heart fai- 
lure and lower extremity venous insufficiency) 
causes a relative polyuria while supine, and can 
contribute to nocturia and nocturnal UI. Sleep 
apnoea also is associated with nocturnal polyuria, 
possible by increasing atrial natriuretic peptide 
levels, [57] and has been associated with nocturnal 
UI in frail elderly. [58] Whether treating sleep 
apnoea in such persons is feasible and effective in 
reducing nighttime UI is unknown. Finally, condi- 
tions (and medications [see below]) that cause seve- 
re constipation and faecal impaction can contribute 
to UI in frail elderly. 
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Table 4. Treatable conditions outside the lower urinary tract that can cause or contribute to incontinence in frail elderly 


people 


Conditions 


Comments 


Implications for Management 


Comorbid medical illnesses 
DIABETES MELLITUS 


Poor control can cause polyuria and 
precipitate or exacerbate incontinence; 
also associated with diabetic neuropathic 
bladder 


Better control of diabetes can reduce 
osmotic diuresis and associated poly- 
uria, and improve incontinence 


DEGENERATIVE JOINT DISEASE 


Can impair mobility and precipitate urge 
incontinence 


Optimal pharmacologic and non- 
pharmacologic pain management can 
improve mobility and toileting abili- 
ty 


CHRONIC PULMONARY DISEASE 


Associated cough can worsen stress incon- 
tinence 


Cough suppression can reduce stress 
incontinence and cough-induced 
urge incontinence 


CONGESTIVE HEART FAILURE 
LOWER EXTREMITY VENOUS INSUFFICIENCY 


Increased nighttime urine production at 
night which contribute to nocturia and 
incontinence 


Optimizing pharmacologic manage- 
ment of congestive heart failure, 
sodium restriction, support stoc- 
kings, leg elevation, and a late after- 
noon dose of a rapid acting diuretic 
may reduce nocturnal polyuria and 
associated nocturia and nighttime 
incontinence 


SLEEP APNOEA 


May increase nighttime urine production 
by increasing production of atrial natriure- 
tic peptide 


Diagnosis and treatment of sleep 
apnoea, usually with continuous 
positive airway pressure devices, 
may improve the condition and redu- 
ce nocturnal polyuria and associated 
nocturia and incontinence 


SEVERE CONSTIPATION AND FAECAL 
IMPACTION 


Neurological and psychiatric conditions 
STROKE 


Associated with “double” incontinence (UI 
and FI) 


Can precipitate urge incontinence and less 
often urinary retention; also impairs mobi- 
lity 


Appropriate use of stool softeners 
and laxatives if necessary 


Adequate fluid intake and exercise 
Disimpaction if necessary 


Incontinence after an acute stroke 
often resolves with rehabilitation; 
persistent incontinence should be 
further evaluated 


Regular toileting assistance essential 
for those with persistent mobility 
impairment 


PARKINSON’S DISEASE 


Associated with urge incontinence; also 
causes impaired mobility and cognition in 
late stages 
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Optimizing management may impro- 
ve mobility enough to also improve 
incontinence 


Regular toileting assistance essential 
for those with mobility and cognitive 
impairment in late stages 


Table 4. Treatable conditions outside the lower urinary tract that can cause or contribute to incontinence in frail elderly 


people (continued) 


Conditions 


Comments 


Implications for Management 


NORMAL PRESSURE HYDROCEPHALUS 


Can present with incontinence, along with 
gait and cognitive impairments 


Patients presenting with all three 
symptoms should be considered for 
brain imaging to rule out this condi- 
tion, as it may improve a ventricular- 
peritoneal shunt 


DEMENTIA (Alzheimer’s, multi-infarct, 
others) 


Associated with urge incontinence; impai- 
red cognition and apraxia interferes with 
toileting and hygiene 


Regular toileting assistance essential 
for those with mobility and cognitive 
impairment in late stages 


DEPRESSION 


May impair motivation to be continent; 
may also be a consequence of incontinence 


Optimizing pharmacologic and non- 
pharmacologic management of 
depression may improve incontinen- 
ce 


MEDICATIONS 


Functional impairments 
IMPAIRED MOBILITY 
IMPAIRED COGNITION 


Environmental factors 

INACCESSIBLE TOILETS 

UNSAFE TOILET FACILITIES 

UNAVAILABLE CAREGIVERS FOR TOILETING 
ASSISTANCE 


A wide variety of medications can cause or 
contribute to incontinence (see Table 5) 


Impaired cognition and/or mobility due to 
a variety of conditions listed above and 
others can interfere with the ability to toi- 
let independently and precipitate inconti- 
nence 


Frail, functionally impaired people require 
accessible, safe toilet facilities, and in 
many cases human assistance in order to be 
continent 
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Discontinuation or modification of 
drug regimen whenever feasible 


Regular toileting assistance essential 
for those with severe mobility and/or 
cognitive impairment 


Environmental alterations may be 
helpful; supportive measures such as 
pads may be necessary if caregiver 
assistance is not regularly available 


2. NEUROLOGICAL AND PSYCHIATRIC 
DISORDERS 


Neurological and psychiatric disorders are highly 
prevalent in the frail elderly population. Stroke, 
dementia syndromes (most commonly Alzheimer’s 
disease, multi-infarct dementia, or a combination of 
the two), and Parkinson’s disease each can contribu- 
te to UI through multiple mechanisms. First, these 
disorders may affect the brain’s pontine micturition 
centre, and interfere with the normal ability to inhi- 
bit the lower urinary tract. Second, each of these 
disorders can impair cognition, which in turn can 
contribute to UI. Third, each can impair mobility, 
and interfere with the ability to toilet independently. 
Normal pressure hydrocephalus should be a diagnos- 
tic consideration in any frail elderly patient who pre- 
sents with new onset of UI in association with gait 
disturbance and cognitive impairment. A subset of 
these patients benefits from surgical implantation of 
a cerebrospinal fluid shunt. [59] Depression, com- 
mon among the frail, also can contribute to UI by 
decreasing the motivation to be continent. Optimal 
pharmacologic and non- pharmacologic treatment of 
depression therefore may improve UI in some frail 
patients. 


3. MEDICATIONS 


Several classes of medications commonly prescribed 
for the frail elderly can cause or contribute to the 
development of UI (Table 5). The potential role of 
one or more of these medications in a frail elderly 
person’s UI must be carefully considered during the 
initial diagnostic evaluation (see below). 


4. FUNCTIONAL IMPAIRMENTS 


Impaired functional ability is the common pathway 
by which several medical and neuropsychiatric 
disorders cause or contribute to UI. Numerous stu- 
dies have demonstrated a close association between 
functional impairment and UI in the frail elderly 
population. [60-64] Impaired mobility can preclude a 
frail older person with urinary urgency from rea- 
ching the toilet in adequate time to prevent an UI epi- 
sode. The apraxia associated with moderate to seve- 
re dementia (from any number of causes) interferes 
with independence in toileting and hygiene. The fact 
that UI in many cognitively and/or mobility impaired 
frail elderly people is markedly improved by regular 
toileting assistance (e.g., prompted voiding [see 
Behavioural Interventions below]) suggests that 
functional impairment plays a predominant role in 
the aetiology of UI in many frail elderly people. 


5. ENVIRONMENTAL FACTORS 


Inaccessible toilets can be a major factor in the aetio- 
logy of UI, especially in frail elderly patients with 
functional impairments. Visual impairment is com- 
mon in the frail elderly, and also can interfere with 
the ability to toilet independently. Toilet accessibili- 
ty also is an important safety issue. Urge UI (but not 
stress UI) is a major risk factor for falls and related 
injuries among older women. [65] Falls among frail 
elderly people in long-term care institutions com- 
monly occur while attempting to reach a bathroom. 
[66] Thus, the appropriate use of toilet substitutes 
(i.e. urinals, bedside commodes, and bedpans for 
immobile women) and attention to potential environ- 
mental hazards (e.g. obstacles on the path to the 
bathroom, inadequate lighting, lack of handrails, low 
toilets) can be helpful in preventing UI as well as 
injuries. Clothing also may be altered to make toile- 
ting easier (e.g., Velcro fasteners and pants with elas- 
tic waist bands rather than buttons and zippers). 


For incontinent frail elderly people with severe 
impairments of cognitive function and/or mobility, 
available, capable, and motivated caregivers are 
essential in UI treatment. In the home setting where 
caregivers may not always be available to provide 
toileting assistance, UI may be best managed using 
supportive measures (i.e. regular checking and chan- 
ging of absorbent pads or products). 


V. ASSESSMENT OF THE FRAIL 
ELDERLY INCONTINENT PATIENT 


Recommendations for the basic assessment of the 
frail elderly persons with UI are summarized in the 
Algorithm (see Annex 1). Because UI in this patient 
population is usually multifactorial, and the wide 
variety of factors and conditions outside the lower 
urinary tract discussed above can contribute to the 
problem (Table 3), a comprehensive assessment with 
the goal of identifying all potential contributing fac- 
tors is critically important. The multifactorial nature 
of UI in frail elderly patients also implies that colla- 
boration among primary care physicians, geriatri- 
cians, surgical specialists, health professionals, and 
caretakers often is necessary for optimal assessment 
and management. 


The essential first step in assessing a frail person 
with UI is to identify treatable, potentially reversible 
conditions that can cause or contribute to UI. Such 
UI has been commonly termed “transient incontinen- 
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Table 5. Medications that can cause or contribute to incontinence in frail elderly people Medications Effects on Continence 


Medications 


Effects on Continence 


Alpha adrenergic agonists 


Increase smooth muscle tone in urethra and prostatic capsule and 
may precipitate obstruction, urinary retention, and related 
symptoms 


Alpha adrenergic antagonists 


Decrease smooth muscle tone in the urethra and may precipitate 
stress incontinence in women 


Angiotensin converting enzyme (ACE) inhibitors 


Cause cough that can exacerbate incontinence 


Antimuscarinic agents 


May cause urinary retention and constipation that can contribute to 
incontinence 


Calcium channel blockers 


May cause urinary retention and constipation that can contribute to 
incontinence 


Cholinesterase inhibitors 


Increase bladder contractility and may precipitate 
incontinence 


Diuretics 


Cause polyuria and precipitate incontinence 


Opioid analgesics 


May cause urinary retention, constipation, confusion, and 
immobility — all of which can contribute to incontinence 


Psychotropic drugs 


Sedatives May cause confusion and impaired mobility and precipitate 
Hypnotics incontinence 

Antipsychotics Some agents have anticholinergic effects 

Other drugs 


Calcium channel blockers (pyridines) 


Gabapentin 
Glitazones 


Non-steroidal anti-inflammatory agents 


ce.” While transient UI certainly occurs in frail elder- 
ly people, especially in conjunction with an acute ill- 
ness, the vast majority of UI in the frail elderly is 
chronic, and often progressive. Using a standardized 
global assessment tool a study of 5418 older people 
receiving home care identified UTIs, physical 
restraints, and environmental barriers as the most 
common reversible UI risk factors. [67] However, a 
study of several hundred incontinent nursing home 
patients in the United States found transient UI to be 
rare. [68] This should not imply, however, that an 
assessment for treatable, potentially reversible 
conditions is fruitless in this patient population. In 
fact, most of these conditions should be treated on 


Can cause edema, which can lead to polyuria while supine and 
exacerbate nocturia and nighttime incontinence 


the basis of quality of life concerns as well as UI. 
Moreover, addressing one or more of these condi- 
tions in the same individual may ameliorate the UI, 
and thus make it more amenable to other interven- 
tions. 


Table 4 lists most of the common, treatable, poten- 
tially reversible conditions that can contribute to UI 
in frail older people. They can be categorized into 
four types: 


1. Conditions that cause inflammation or irritation in 
or around the lower urinary tract 


2. Conditions that cause an increase in urine produc- 
tion 
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3. Medication side effects 


4. Conditions that impair the ability or willingness to 
toilet 


Common, treatable conditions causing inflamma- 
tion/irritation in or around the lower urinary tract in 
frail incontinent patients include UTI (discussed 
above), atrophic vaginitis, and faecal impaction. 
While there is no evidence that treating atrophic 
vaginitis cures UI in frail older women, topical oes- 
trogen may be a useful adjunct to other therapies and 
should be considered in patients with signs of atro- 
phic vaginitis on pelvic examination (inflammation 
and/or friability of the labia minora, vaginal epithe- 
lium, or periurethral area). Severe constipation and 
faecal impaction may contribute to UI and should be 
identified and treated (see Faecal Incontinence sec- 
tion below). 


Conditions that increase urine production include 
excess fluid and/or caffeine intake, metabolic disor- 
ders that can cause an osmotic diuresis, including 
hyperglycaemia and hypercalcaemia, and volume 
overload states, including congestive heart failure 
and lower extremity venous insufficiency. These 
conditions should be identified and managed appro- 
priately in all frail elderly incontinent patients befo- 
re more specific treatments for UI are initiated. 


Many frail elderly individuals are treated with mul- 
tiple medications because of a large number of 
comorbid medical and neuropsychiatric problems. 
As noted above and in Table 5, several types of 
medications can precipitate or exacerbate UI in frail 
elderly people. Whenever feasible, these medications 
should be discontinued, or dosage modified, in order 
to manage UI effectively. 


Finally, functional impairments of cognition and 
mobility may occur acutely and precipitate UI. Com- 
mon examples include delirium in hospitalized frail 
elderly, and painful conditions that interfere with 
mobility (e.g. vertebral compression fractures, acute 
inflammation of lower extremity joints or bursa, 
fractures and contusions from falls). Identifying and 
managing these conditions appropriately may result 
in resolution of UI. Frail elderly who undergo surge- 
ry are especially susceptible to delirium and immo- 
bility post-operatively. They also are at risk for uri- 
nary retention because of immobility, anaesthesia 
effects, and narcotic analgesics. 


A mnemonic, “DIAPPERS,” has been commonly 
used to teach and remember these conditions (deli- 
rium, infection [urinary tract], atrophic vaginitis, 
pharmaceuticals, psychological, excess fluid 


(in/out), restricted mobility, and stool impaction [and 
constipation]). [69] 


Carefully selected frail elderly patients may benefit 
from further specialized assessments, including uro- 
logical and/or gynaecological examinations and uro- 
dynamic testing. Referral is pertinent if empiric the- 
rapy fails, the diagnosis is uncertain and would chan- 
ge management, or if the patient is appropriate for 
and wishes surgical intervention. 


VI. SUMMARY OF EVIDENCE 


1. The aetiology of UI in the frail elderly popula- 
tion is usually multifactorial. (Level 2-3) 


2. A large number of age-related changes in the 
structure and function of the lower urinary tract, 
as well as its innervation, can contribute to UI in 
frail elderly people. (Level 2-3) 


3. Many treatable conditions outside the lower 
urinary tract can cause or contribute to the 
onset, maintenance, or worsening of UI in this 
patient population. (Level 2-3) 


4. The basic assessment of UI in frail elderly 
people must be comprehensive, and include a 
careful history and physical examination, urina- 
lysis, and assessment of post-void residual urine 
in order to identify potential treatable condi- 
tions, as well as assessment of cognitive func- 
tion, mobility, and environmental factors that 
can cause or contribute to UI in this patient 
population. (Level 3-4) 


5. Carefully selected frail elderly patients may 
benefit from further specialized assessments, 
including urological and/or gynaecological exa- 
minations and urodynamic testing. (Level 4) 


VII. RECOMMENDATIONS FOR 
MANAGEMENT 


e The basic assessment of UI in frail elderly 
people should include a careful history, physical 
examination, urinalysis, and assessment of 
post-void residual urine in order to identify 
potentially treatable conditions, as well as 
assessment of cognitive function, mobility, and 
environmental factors that can cause or contri- 
bute to the incontinence in this patient popula- 
tion. (Grade B-C) 
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Carefully selected frail elderly patients should 
be referred for specialised assessments, inclu- 
ding urological and/or gynaecological exami- 
nations and urodynamic testing. (Grade C) 


VII. RECOMMENDATIONS FOR 
FUTURE RESEARCH 


Examine the incidence, remission, and factors 
associated with clearly defined types of UI, in 
combination with urodynamic and ultrastructu- 
ral studies in as many subjects as possible using 
standardised protocols and definitions, and 
involving large numbers of carefully characte- 
rized individuals who are followed for long 
periods of time 


Determine the nature, the origin of and genetic 
factors associated with the ultrastructural fin- 
dings in detrusor muscle, including the dys- 
junction pattern (including protrusion junctions 
and ultra-close abutments) which appears rela- 
ted to detrusor overactivity in the frail older 
population, and muscle and axon deterioration, 
which appears closely related to impaired blad- 
der contractility 


Basic science and clinical studies to determine 
the origin and genetic factors associated with 
progressive loss of urethral pressure in older 
women, and strategies to prevent it. 


Clinical and pathological studies to determine 
the role of oestrogen deficiency and its treat- 
ment in older women with UI. 


Clinical and pathological studies to better 
determine the role of bacteriuria and pyuria in 
the pathogenesis of detrusor overactivity and 
UI in frail older people. 


Basic science and clinical studies to determine 
the origin of and optimal treatments for noctur- 
nal polyuria and nocturia, which commonly 
precipitate nighttime UI in frail older people 


Clinical studies to determine the prevalence of 
and impact of therapy on potentially treatable 
conditions that can cause or contribute to UI in 
the frail elderly. 


Clinical studies to determine the most efficient 
basic assessment of frail elderly incontinent 
patients, and its impact on outcomes. 


Better understand the implications and appro- 
priate management of “asymptomatic” bacte- 
riuria and pyuria in the frail elderly persons 
with chronic UI. 


C. FACTORS IN 
MANAGEMENT 


L BACKGROUND 


We have added this section, new to the 3rd ICI, to 
highlight the issues that distinguish management of 
UI and FI in frail older people from that of healthier 
adults. These overarching factors involve prefe- 
rences for care, goals of care, determination of costs 
and benefits, special issues in drug treatment, and 
issues unique to frail elderly men. They incorporate 
knowledge of physiological, psychological, sociolo- 
gical, and economical changes associated with frail- 
ty and advanced age, and reflect the importance of 
patient-centered goals and the role of caregivers in 
this population. These factors provide the context of 
continence care and should be incorporated into the 
management of all incontinent frail people, regard- 
less of the choice of specific treatment. 


Il. PREFERENCE FOR CARE 


As there are several treatment options available for 
frail older adults with UI and individualised care is 
emphasised, obtaining patients’ opinions regarding 
preference is considered part of good care planning. 
One barrier to attaining information about patient 
preferences may be cognitive impairment. In a study 
designed to increase fluid intake, nursing home resi- 
dents with more cognitive impairment increased 
their fluid intake in response to prompts to drink 
(versus being prompted to drink and being offered a 
preference regarding the beverage to drink). [70] 
When family members were asked about their prefe- 
rences to improve nutrition for nursing home resi- 
dents, behavioural and environmental changes were 
their first preference and medications and nutritional 
supplements their last choice. [71] Residents may 
express preferences in terms of end-of-life treatment 
and a facility must be responsive in providing indivi- 
dualised care according to the residents’ wishes. [72] 
Little information, however, is available about older 
adults’ and caregivers’ preferences for UI care. 


1. QUALITY OF DATA 


Two studies were located that directly addressed 
patient and caregiver preferences for UI care. The 
first [73] described 4 interview strategies used with 
111 incontinent nursing home residents to determine 
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satisfaction and preferences for UI care. Inclusion 
criteria were: age > 65 years, UI (without an indwel- 
ling catheter), able to understand English, and able to 
pass a cognitive screen test. The interview strategies 
included direct questions on satisfaction, direct ques- 
tions on preferences for care, comparisons between 
preferences and reported frequency of receiving 
care, and between preferences and direct observa- 
tions by research staff of actual care received. 89% 
of the sample participated. The second study was a 
survey in which respondents (including residents of 
2 board-and-care facilities [residential care] and 2 
long-term care facilities) (n=70), their family mem- 
bers (n=403), and each facility’s nursing staff mem- 
bers (n=66) were given definitions of and informa- 
tion about five UI treatment options (indwelling 
catheter, prompted voiding, adult diapers [sic], elec- 
trical stimulation, and medications). [74] 


Respondents were asked their preferences between 
pairs of treatment options (e.g., diapers versus 
prompted voiding). Family members received a mai- 
led questionnaire and nursing staff were mainly 
interviewed in groups (a small number were inter- 
viewed individually). 42.2% of family surveys were 
returned. Most nursing home residents were too 
cognitively impaired to reliably respond to an inter- 
view, therefore residential care residents and cogniti- 
vely intact nursing home residents served as alterna- 
tives. 


2. RESULTS 


In the first study, direct observations by researchers 
of the continence care provided revealed low avera- 
ge pad change frequencies and assists to toilet (mode 
of zero for both). Residents preferred an average of 2 
pad changes, 1.5 toilet assists, and 2 walking assists 
more than they normally received. The authors noted 
patients’ preference for low levels of care may be 
indicative of “reduced expectations” regarding care 
and acquiescence. [73] 


In the second study, most of the board-and-care 
respondents were continent, although some were 
undergoing UI treatment at an outpatient clinic. 
Patients and family members were evenly divided 
between definitely or probably preferring prompted 
voiding versus diapers. Almost 80% of nursing staff, 
however, preferred prompted voiding to diapers. 
Families perceived staff members as unwilling to 
perform prompted voiding, and some thought 
prompted voiding was degrading to the resident and 
that it was bothersome to be asked to go to the toilet 
frequently. 


3. SUMMARY OF EVIDENCE 


1. There is evidence-based guidance on patient 
and caregiver preferences for UI treatment 
options in frail elders. (Level 3) 


2. Older adults may reduce their expectations for 
toileting based on the limited toileting they 
already receive. (Level 3) 


3. Discrepancies exist between preferences and 
continence care behaviours among nursing 
home staff members. (Level 3) 


4. RECOMMENDATIONS FOR RESEARCH 


e Determine UI treatment preferences of frail 
elders (including cognitively impaired indivi- 
duals), families, and caregivers in various care 
settings. 


° Determine the factors that guide the prefe- 
rences for patients, families, and caregivers UI 
care. 


e Explore the effect of organisational factors 
such as staff-patient ratio, presence of advan- 
ced practice nurse in the facility, and staff per- 
formance of toileting on continence care prefe- 
rences. 


II. COSTS AND BENEFITS OF UI 
TREATMENT IN FRAIL ELDERLY 


An overall discussion regarding UI-related costs is in 
Chapter 24: Economics of Incontinence. The follo- 
wing discusses UI cost issues specific to the frail 
elderly. 


1. ESTIMATING COSTS 


Costs related to UI will increase with the aging of the 
population: by 2030, the greatest increase in demand 
for UI care (81%) will be in older women aged 60- 
89 with “overactive bladder”. [75] Such costs can be 
divided into direct costs, indirect costs, and intan- 
gible costs. [76] Previous estimates have focused on 
diagnostic costs, treatment (including routine care 
and pads), and consequence costs (skin irritation, uri- 
nary tract infection, falls, fractures, additional nur- 
sing home and hospital admissions, longer hospital 
length of stay); intangible costs were not considered 
in these estimates because of their subjective nature. 
[76] 
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For frail elderly, especially those in long term care, 
the cost calculation is especially complex. For these 
people, the greatest costs by far are nursing labour 
costs. [77] Paradoxically, the extra nursing time nee- 
ded to toilet functionally-impaired patients may lead 
to higher costs than the status quo (i.e., UD. [77] 
Routine garment and laundry costs may be lower 
than estimated because patients are not changed as 
often as needed. [77] In addition, for prompted voi- 
ding to remain effective, such things as wet sensors 
and/or regular refresher education programmes for 
staff are necessary, and rarely considered in cost esti- 
mates. [75] Moreover, the time period over which the 
costs and benefit are calculated needs to be explicit 
because both benefit and costs will change, and 
patient morbidity and mortality need to be conside- 
red. The costs of correcting functional and medical 
causes of UI are rarely considered, as are the poten- 
tial differential in costs across the span of cognitive 
and functional impairment. [78] Costs related to 
caregiver time include lost wages, decreased produc- 
tivity (inside and outside the home), the additional 
number of caretaking hours when a frail person 
develops UI, [79] and the cumulative effect of 
increased strain and burden and any resultant illness. 


Costs may vary by access to care. Because so many 
frail elderly are homebound or live in institutions, 
they often do not have the same access to UI/FI treat- 
ment as other populations. Their health care provi- 
ders may be limited to primary care physicians, com- 
munity nurses and care assistants or aides with little 
to no expertise in UI or FI management. Specialist 
consultation may be minimally available in home or 
long term care settings, leading to a focus solely on 
conservative management. 


Cost relates strongly to reimbursement, which varies 
considerably from country to country depending not 
only on structure of the health system but special 
programmes for the aged and people with UI (see 
Models of Care below). Within particular countries, 
there may be further variation based on insurance, 
co-insurance, drug versus procedure coverage and 
incentives, access to care, programmes for vulne- 
rable populations (i.e., elderly, the poor) and 
urban/rural differences. 


2. BENEFIT AND EFFECTIVENESS 


The ability to define the benefit of UI treatment in 
frail older people highly depends on the individual, 
their caregivers, and the health care system. Out- 
comes research indicates that patients value quality 
of life, which encompasses many domains besides 


reduction in UI (See Chapter 6: Symptom and Qua- 
lity of Life Assessment). Even in cognitively impai- 
red people, one can still evaluate treatment prefe- 
rences, [15,80] evaluate domains of quality of life 
(e.g., social interaction), [81] and assess satisfaction 
directly or behaviourally. At the same time, we have 
no data on the value or utilities frail elderly or their 
caregivers assign to varying degrees of UI (with or 
without treatment intervention) versus “dryness.” 
Standard outcomes such as quality adjusted life years 
(QALYs) may overestimate effectiveness in older 
people [82] not just because of potentially different 
utilities but the altered importance of “years of life 
saved” in a population with high mortality rate. If 
used, QALYs should be specifically examined by 
age, [82] and also possibly health status. 


IV. ISSUES IN DRUG TREATMENT 


1. AGE-RELATED CHANGES IN 
PHARMACOLOGY 


Pharmacokinetics refers to drug absorption, distribu- 
tion, metabolism and clearance. Specific age-related 
changes in pharmacokinetics [83,84] and their poten- 
tial effect on UI drugs are in Table 6. Pharmacody- 
namic changes in ageing have been described for 
benzodiazepines, beta-adrenergic agents, and 
opiates. [84] Whether or not age-related pharmaco- 
dynamic changes exist for many UI drugs is un- 
known. Future studies of these effects should take 
into consideration age-related differences in the tar- 
get measure (e.g., psychomotor performance) by loo- 
king at absolute and not just relative percentage 
changes in outcome. [84] 


Age-related pharmacokinetic changes are rarely if 
ever considered in planning the duration of time off 
previous UI medications, placebo-run in periods, and 
wash-out periods in UI drug trials in older people. 
Given the numerous factors potentially affecting 
drug clearance in such patients, previous and/or 
cross-over agents may confound observed drug 
effects. 


2. AVAILABILITY OF LOW DOSE AGENTS 


One effect of the under-representation (if not exclu- 
sion) of frail older people in UI drug studies is a lack 
of knowledge regarding minimal effective drug 
doses for this population. The age-related changes in 
pharmacology noted above suggest that some UI 
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Table 6. harmacokinetics in older people 


Parameter Age-associated Changes Potentially Affected UI Drugs 
Absorption Minimal quantitative change despite + Extended release preparations 

gastric motility, yet little known regarding 

effect on slow-release agents 

J Skin thickness Transdermal preparations 
Distribution Decrease in lean body mass leads to Lipophilic agents, tricyclic antidepressants 


Hepatic metabolism 


L Vd /UT for hydrophilic drugs and 
Tvd/TT for lipophilic agents 


Decreased protein binding in frail patients 
with low albumin, leading to higher 
concentration of free drug 


4 Phase I reactions (oxidation/ reduction) 


Tolterodine (highly protein bound) [20] 


Tricyclic antidepressants 


No change in Phase II reactions 
(glycosylation) 


À Hepatic blood flow and J hepatic mass, 
leading to reduced clearance for agents 
with first-pass metabolism 


Oxybutynin 
Tolterodine (higher serum concentrations) 
[20] 


Stereoselective selectivity in metabolism 


Enantiomers 


(hypothetical) 


Cytochrome P450 


Clearance 


Vd = volume of distribution, T = half life 


drugs may be effective at lower than standard doses 
in frail elderly (with concomitant decreased adverse 
effects). [85] This issue is especially relevant for 
standard and extended-release preparations, the 
majority of which cannot be divided into smaller 
doses. 


3. INAPPROPRIATE POLYPHARMACY 


Older people take a far greater percentage of all pres- 
cription medications than their proportion of the total 
population would suggest. Approximately 60% of 
elderly people take at least one prescribed medica- 
tion and about one-third take more than five prescri- 
bed drugs. In addition, many take over-the-counter 
and naturopathic or herbal agents, with the rate of 
use varying across countries and cultures. The like- 
lihood of adverse drug reactions and drug interac- 
tions rises exponentially as the number of medica- 
tions increases. This has led to the recommendation 


Decrease in renal clearance 


Oxybutynin (CYP3A4), [19] 
Tolterodine (CYP2D6) [20] 


Tolterodine [20] 
Trospium 


in geriatric prescribing to “subtract before adding” a 
new agent. This approach is relevant in geriatric UI, 
as UI may have been precipitated and/or worsened 
by medications (e.g., impaired mobility and increa- 
sed post voiding residual from haloperidol), and 
should be considered in the management of UI in all 
frail older people. Since many drugs have been asso- 
ciated with causing or contributing to UI, all current 
medications (including non-prescription) should be 
reviewed before initiating a new one. 


4. ADVERSE DRUG EVENTS 


Adverse drug effects (ADEs) are extremely common 
in older people, with U.S. rates ranging from 35% in 
community-dwelling persons [86] to two-thirds in 
long term care residents. [87] Factors associated with 
higher ADEs in the elderly are high drug doses, age- 
related pharmacological changes, polypharmacy, 
comorbid conditions, and the interactions between 
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them. Older people are at higher risk of antimuscari- 
nic ADEs because of changes in receptor number and 
distribution, blood-brain barrier transport, and drug 
metabolism. [88] Whereas antimuscarinic ADEs in 
younger people are bothersome, in the frail elderly 
they can result in serious morbidity such as increased 
heart rate, sedation, heat intolerance, delirium, and 
falls with fractures. [88] The major ADE of concern 
in frail adults is cognitive side effects of antimusca- 
rinic agents. This ADE may go under-detected by 
being mistaken for the effects of age-related diseases 
and ageing. People with dementia are at greater risk 
for this ADE because of decreased central choliner- 
gic transmission. Actual incidence rates of cognitive 
impairment with antimuscarinic agents for UI are 
difficult to estimate because of the different mea- 
sures used across studies, failure to specify the mea- 
sure in published trials, the use of proxy measures 
(such as quantitative EEG), and differences in psy- 
chometrics and clinical relevance between self- 
report, physiologic, and performance measures of 
cognition. 


Antimuscarinic agents for UI also cause dry mouth 
(xerostomia), which already exists in approximately 
30% in people over age 65. Most older people alrea- 
dy take at least one drug that causes xerostomia. [89] 
The morbidity from xerostomia, dental caries, pro- 
blems chewing, poorly fitting dentures, dysphagia, 
and sleeping difficulty also should be considered 
when assessing risk/benefit of UI drugs in frail older 
people. [89] Another antimuscarinic ADE to which 
frail elderly people may be predisposed is decreased 
visual accommodation, [90] yet this has been speci- 
fically evaluated only in young healthy volunteers. 
[91] 


Another adverse effect from antimuscarinic agents is 
increase in PVR, although it is poorly examined 
and/or quantified in intervention trials. No clear cut- 
off’s exist to indicate when a PVR is too high to 
consider starting or increasing the dose of antimus- 
carinic drug. If UI worsens after a dosage increase, it 
may be because an increased PVR has lowered func- 
tional bladder capacity. High PVRs may be more 
tolerable in frail elderly women than men, especially 
regarding renal function. In the absence of frequent 
UTIs, frail older women may tolerate PVRs over 200 
mL. PVR should always be monitored in frail older 
men treated with antimuscarinics. 


5. DRUG INTERACTIONS 


Because frail older people take higher numbers of 
drugs and usually have several comorbid conditions, 
drug interactions are more common. All antimuscari- 


nic agents for UI will have additive side effects when 
combined with other anticholinergic agents, and 
could potentially alter other drug absorption by slo- 
wing gastrointestinal motility. Drug-drug interac- 
tions for both oxybutynin and tolterodine include 
potent CYP3A4 inhibitors (azole antifungals, macro- 
lide antibiotics cyclosporin, vinblastine). [92,93] 
There is one case report of interaction between tolte- 
rodine and warfarin in 2 older patients, [94] which 
was not seen in healthy volunteers. [93] Little is 
known about interactions between antimuscarinic 
agents for UI and cholinesterase inhibitors used for 
dementia, save for case reports. [93,95] Such inter- 
actions may be complicated by worsening or new 
onset UI with cholinesterase inhibitors [96] (not yet 
systematically evaluated). Naturopathic/ herbal pre- 
parations should also be considered for potential 
interactions, especially in areas where these agents 
are used frequently. Drugs also may interact with 
comorbid conditions (drug-disease interactions), 
such as conditions that affect hepatic or renal meta- 
bolism and clearance, slow gastric motility (e.g., 
advanced diabetes), predispose to delirium, or are 
associated with impaired central cholinergic trans- 
mission (Alzheimer’s dementia). 


6. POTENTIALLY INAPPROPRIATE DRUGS FOR 
OLDER PERSONS 


Efforts at quality improvement for older populations 
have led to the development in several countries of 
expert consensus guidelines regarding inappropriate 
drugs for older people. [97,98] These guidelines 
focus on drugs with lower risk-benefit ratios and 
higher potential for drug-drug and drug-disease 
interactions. Several UI drugs are included in the 
American guidelines, [97] including: immediate- 
release oxybutynin (because of high risk of “anticho- 
linergic adverse effects, sedation, and weakness”); 
oxybutynin (immediate- and extended-release), tol- 
terodine, and flavoxate in the presence of bladder 
outlet obstruction (because of high risk of “decrea- 
se[d] urinary flow, leading to urinary retention’); the 
class of anticholinergic drugs in the setting of both 
cognitive impairment (because of high risk of 
“concern due to CNS-altering effects”) and constipa- 
tion (because of low risk of “exacerbat[ing] consti- 
pation”); and tricyclic antidepressants in the setting 
of stress incontinence (because of high risk of “pro- 
duc[ing] polyuria and worsening of incontinence”). 
Whether or not one agrees with these recommenda- 
tions, there is still value in the concerns they raise, 
and they are already in use for nursing home regula- 
tion and quality of care assessment in health systems. 
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V. SPECIAL ISSUES UNIQUE TO 
FRAIL OLDER MEN 


Although their ranks thin into the ninth decade, men 
still comprise a significant portion of frail older 
people. UI is a huge problem for frail men, as the 
prevalence of UI jumps in men 80 years and older, 
from about a third of the rate in women to the same. 
Over the past ten years, the prevalence of UI in U.S. 
male nursing home residents aged 65-74 has increa- 
sed to a greater extent than in female residents (from 
39% to 60%, compared with 45% to 59%). [99] At 
the same time, frail men are underrepresented in 
treatment trials, whether behavioural, pharmacologi- 
cal, or surgical (see also Chapter 15: Surgery for 
Urinary Incontinence in Men). 


This under representation is unfortunate, because 
results from trials in frail women cannot be directly 
extrapolated to men for a variety of reasons: 


e Differences in comorbidity: Frail older women 
have higher rates of functional impairment, [100] 
which may mean that frail men could be more 
likely to respond to behavioural interventions. 


e Differences in caregivers: More older men have 
living spouses who can provide care, with a poten- 
tial impact on the risk and type of caregiver bur- 
den associated with UI/FI management. 


e Differences in the relationship between UI and 
cognition: One systematic urodynamic study of 
nursing home residents with UI found that there 
was a significant relationship between detrusor 
overactivity and more severe cognitive impair- 
ment in women but not in men (although power 
was likely low, as the number of men was only 
17). [101] 


° Benign prostate disease: The prevalence of histo- 
logic hyperplasia, benign enlargement, and outlet 
obstruction all increase with age, although the 
majority of men with hypertrophy do not have 
obstruction. Benign prostate disease can cause 
LUTS, including UI, and is associated with invo- 
luntary detrusor contractions and outlet obstruc- 
tion. In the urodynamic study cited above, 29% of 
men had obstruction and 59% had involuntary 
detrusor contractions as the predominant cause of 
UI, [101] versus 4% obstruction and 61% invo- 
luntary detrusor contractions in women. 


e Prostate cancer: Nearly all men in their ninth 
decade have histological evidence of prostate can- 


cer. However, it is not clear that frail elderly men 
have an increased risk of prostate cancer-specific 
mortality, especially given that their life expectan- 
cy is primarily affected by comorbid conditions. 
Thus, the need to treat prostate cancer diminishes 
with functional status, comorbidity, and life 
expectancy. [102] At the same time, now more 
than a decade into the era of prostate specific anti- 
gen screening, more men will be living with the 
sequelae of prostate cancer treatment, including 
stress UI. 


° Risk of retention: Because of age-related decrease 
in detrusor contractility and increased likelihood 
of prostate enlargement and obstruction, it is often 
assumed that frail elderly men have a higher pre- 
valence and risk of urinary retention. However, 
this has never been demonstrated. In the nursing 
home urodynamic study cited above, the preva- 
lence of an underactive detrusor was 38% in 
women and 41% in men, despite the higher per- 
centage of men with obstruction. [101] 


Despite these differences, at this time management 
of UI/FI in frail older men should in general follow 
the same roadmap as for women, which is why in 
this ICI there is one algorithm for frail elderly ins- 
tead of two gender-specific ones as previous. It is 
unclear whether the necessity of doing a PVR in the 
initial evaluation and the safety of initiating antimus- 
carinic therapy is the same for frail men and women. 
In the absence of any guiding data, expert opinion 
remains conservative: all persons should have a PVR 
tested, and—although there is no contraindication to 
antimuscarinic use in older men with urge Ul—any 
such treatment should only be done in carefully 
monitored settings with PVR follow-up. 


VI. SUMMARY OF EVIDENCE 


1. Important issues in the management of frail 
persons with UI are: 


e Patient (and caregiver) preferences for care 
(Level 4) 


e Patient-centred care goals (Level 4) 


e Understanding of the potential costs and bene- 
fits to the individual, caregiver, and health sys- 
tems (Level 4) 


° Special considerations in drug treatment in this 
population (Level 4) 
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2. Estimates of UI costs in frail persons include: 


° Costs related to caregiver and caregiver burden 
(Level 2) 


° Time period of interest (Level 4) 
° Costs of correcting comorbidity (Level 4) 


° Incentives and disincentives inherent in parti- 
cular reimbursement systems (Level 4) 


3. Measurement of satisfaction and quality of life 
benefit are possible with frail older people. 
(Level 1) 


4. Age-related changes in pharmacokinetics affect 
antimuscarinic drugs. (Levels 1-2) 


5. Drugs may be effective at lower doses than in 
younger persons. (Level 4) 


6. Polypharmacy increases the chance of adverse 
reactions to drug therapy. (Level 1) 


7. Adverse drug events are more common in the 
frail elderly. (Level 2) 


8. Frail patients are at higher risk for cognitive 
adverse events (Level 2), although specific 
incidence is unknown. 


9. Drug-drug and drug-disease interactions occur 
in frail older people (Level 1-3), although spe- 
cific incidence is unknown. 


10.Frail older men are experiencing a greater rise 
in the rate of UI than frail women. (Level 1) 


11.Differences in functional status, caregivers, 
and comorbidity (especially prostate disease) 
preclude direct extrapolation of UI manage- 
ment outcomes in frail women to frail men. 
(Level 4) 


VII. RECOMMENDATIONS FOR 
MANAGEMENT 


° The management of frail older people with UI 
must incorporate: 

- Patient (and caregiver) preferences for 
care (Grade C), 

- Patient-centred care goals (Grade C), 

- Understanding of its potential costs and 
benefits to the individual, caregiver, and 
health systems (Grade C), 


- Special considerations in drug treatment 
in this population. (Grade C) 
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Cost of treatment from the perspective of the 
patient and caregiver should be incorporated 
into management decisions. (Grade C) 


All current medications should be evaluated for 
their impact on continence before UI/FI-specific 
agents are added. (Grade C) 


Age-related changes in pharmacokinetics 
should be considered in choosing drugs and 
dosages. (Grade C) 


Drug-drug and drug-disease interactions should 
be considered before starting novel drug thera- 
py for incontinence. (Grade C) 


Drugs should be started at the lowest possible 
dosage. (Grade C) 


Adverse drug events, particularly cognitive 
effects, should be proactively monitored when 
using antimuscarinic agents. (Grade C) 


Management of UI in frail older men should be 
similar to that in older women, with the excep- 
tions that men always should have a PVR done 
initially, and antimuscarinic therapy should only 
be done in settings with careful clinical monito- 
ring and PVR follow-up. (Grade C) 


VIII. RECOMMENDATIONS FOR 
RESEARCH 


Develop economic models that include costs 
related to caregiver and caregiver burden, spe- 
cify time period of interest, costs of correcting 
comorbidity, and intangible costs and benefits 
for the individual, caregiver, and health sys- 
tems. 


Determine incentives and disincentives inhe- 
rent in particular reimbursement systems and 
measure their economic and personal impact. 


Develop and validate specific quality of life 
and satisfaction measures for this population. 


Assess pharmacokinetics of anti-incontinence 
drugs in frail older people. 


Evaluate efficacy of lower drug dosages than 
used in younger populations. 


Develop and validate research and clinical 
tools to measure adverse drug events (especial- 
ly cognitive) in frail elderly. 


° Determine incidence and risk of cognitive 
adverse events from antimuscarinic drugs. 


e Evaluate drug-drug interactions between anti- 
muscarinics and cholinesterase inhibitors 
regarding mutual efficacy and tolerability. 


° Explore gender differences in UI pathophysio- 
logy in frail older people. 


° Determine the impact of PVR results on mana- 
gement and outcomes in frail older persons. 


° Determine the efficacy and safety of antimus- 
carinic drugs in frail older men with urge UI, 
and of alpha blockers in the empiric treatment 
of older men with UI and outlet obstruction (by 
clinical or urodynamic diagnosis). 


D. TREATMENT 


I. LIFESTYLE INTERVENTIONS 


1. BACKGROUND 


As potentially treatable correlates of and risk factors 
for UI are determined, interventions that ameliorate 
their effects have been devised. Several lifestyle 
interventions have been designed for women inclu- 
ding weight loss regimens, diet, fluid selection and 
management, smoking cessation, and constipation 
management (See Chapter 14: Adult Conservative 
Management). Several of these interventions may be 
inappropriate in frail elders (e.g., weight loss regi- 
mens and smoking cessation programmes), yet 
advanced age alone should not preclude their use if 
assessment warrants. Diet and fluid interventions 
and those designed to alleviate constipation could be 
appropriate in this population (see Faecal Inconti- 
nence section below). Although many health care 
professionals advocate lifestyle interventions to treat 
UI, [103] we did not locate studies of many lifestyle 
interventions for the frail elderly. 


2. DIET AND FLUID MANAGEMENT 
a) Quality of data 


We located articles addressing fluid intake in older 


but not necessarily frail women. Small sample sizes, 
homogeneity of subject characteristics, and low 
adherence to the protocol in one study hamper its 
generalisability. 


b) Results 


The effects of hydration on the number of UI epi- 
sodes in older women were investigated. [104] As 
many of the women randomly assigned to one of 
three groups did not adhere to the protocol, results 
were not statistically significant; some women repor- 
ted a decrease in UI because they were aware of the 
need to increase their fluid intake. In another study, 
41 community dwelling older women were instruc- 
ted to reduce caffeine intake and increase oral fluid 
intake. Increased fluid intake was statistically signi- 
ficantly associated with average voided volume, and 
decreased caffeine was not significantly associated 
with fewer UI episodes. In another study with 95 
adults, decreased caffeine intake was significantly 
associated with improved urgency and frequency. 
[105] One systematic literature review reported that 
caffeine affects smooth muscle contractility but little 
evidence that it acts as a diuretic. [106] It recom- 
mended advising patients to eliminate caffeine des- 
pite the scant evidence of effectiveness. In a study 
with women over age 40 years, (435 [6.2%] were 80 
years and older), carbonated beverages and obesity 
were identified as risk factors for overactive bladder 
and stress urinary incontinence while coffee 
consumption appeared to be associated with lower 
risk. [107] In a study with nursing home residents, an 
exercise and toileting intervention had no statistical- 
ly significant effect on constipation and appetite. It 
was acknowledged that the baseline food and fluid 
consumption of the residents was low and urged that 
adequate feeding assistance be provided to nursing 
home residents. [108] The suggestion by some to 
increase dietary bran to prevent constipation in fact 
may worsen constipation if fluid intake is low. 


3. SUMMARY OF EVIDENCE 


1. No clinical research on lifestyle changes in the 
frail elderly has been conducted and caution 
should be used to extrapolate findings from a 
more fit population. (Level 3) 


2. Decreased caffeine intake and inclusion of bran 
into the diet to treat constipation are sugges- 
ted[109] but there is little scientific basis that 
they 
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are effective in frail persons and are possibly 
detrimental (e.g., if high fiber intake is not 
accompanied by sufficient fluid intake, consti- 
pation can worsen). (Level 3) 


3. In older populations, high fluid consumption 
appears not to be associated with increased UI, 
and nursing home residents do not get adequa- 
te oral hydration. (Level 3) 


4. RECOMMENDATIONS FOR MANAGEMENT 


e Nursing home residents should receive adequa- 
te oral hydration to increase voided volume. 
(Grade C) 


e Decreased caffeine intake should be considered 
for frail elderly. (Grade C) 


° Constipation should be actively managed to 
improve UI. (Grade C) 


5. RECOMMENDATIONS FOR RESEARCH 


° Determine the effects of caffeine reduction on 
UI episodes in frail elderly. 


° Assess the effects of increasing oral fluid inta- 
ke on UI episodes and voided volumes in frail 
elderly. 


° Evaluate the effectiveness of constipation treat- 
ment on the number of UI episodes in frail 
elderly. 


IL. BEHAVIOURAL INTERVENTIONS 


1. BACKGROUND 


Behavioural interventions have been especially desi- 
gned for frail older people with cognitive and physi- 
cal impairments that may affect the ability to learn 
new behaviours or to actively participate in self-care 
activities. These interventions evolved from classical 
behavioural change theory, using antecedent and/or 
consequent conditioning to shape desired behaviour. 
As behavioural interventions have no side effects 
and can be transferred to the home setting, they have 
been recommended as treatments of choice in the 
elderly. [110] Interventions commonly used in frail 
adults include: prompted voiding, habit training 
(including patterned urge response toileting), timed 


voiding, and a combination of exercise and toileting 
activities. Comorbid conditions common in this 
population (e.g., cognitive impairment and neurolo- 
gical conditions) may preclude the use of some inter- 
ventions. Although pelvic floor muscle rehabilitation 
has not been studied in this population, age and frail- 
ty alone should not preclude their use. 


Prompted voiding involves prompts to toilet with 
contingent social approval and was first used in the 
1980s for incontinent nursing home residents. [111] 
It was designed to increase requests for toileting and 
self-initiated toileting, and decrease the number of 
wet episodes. Habit retraining involves the identifi- 
cation of the incontinent person’s individual toileting 
pattern, including wetness episodes, usually by 
means of a bladder diary. A toileting schedule is then 
devised to pre-empt an incontinence episode. Habit 
training is dependent on active caregiver participa- 
tion. There is no attempt in habit retraining to alter an 
individual’s voiding pattern as is the case with blad- 
der retraining. [112] Timed voiding involves toile- 
ting an individual at fixed intervals, such as every 2 
hours. This is considered a passive toileting pro- 
gramme; no attempts are made to re-establish voi- 
ding patterns and patient education or reinforcement 
of certain behaviours is not required. [112] The need 
for these interventions is obvious because many frail 
older people are dependent on the action of caregi- 
vers to gain access to toilet facilities. 


Most behavioural research in frail elderly has taken 
place in the nursing home and home settings. Home- 
bound frail older adults also need physical assistance 
to toilet, usually from family caregivers. Although 
UI and frequency are considered risk factors for falls 
in hospital settings, [113] scant intervention trials 
have been conducted. In nursing homes, admission 
criteria result in residents having high dependency 
needs (cognitive, physical, or both). Potentially trea- 
table factors (e.g., urinary tract infections, restraints, 
environmental barriers) should be assessed [67] (see 
Aetiology and Assessment above), as is not routine- 
ly done now. [68] 


2. PROMPTED VOIDING, HABIT TRAINING, 
TIMED VOIDING, COMBINED EXERCISE AND 
TOILETING, 


a) Quality of data 


The majority of articles for review covered prompted 
voiding. (Table 7). A Cochrane review on habit 
retraining in adults was located but no recent (1996 
to early 2004) research articles on habit retraining in 
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frail older people, in community or institutional set- 
tings. One recent article on patterned urge response 
toileting was found. Little intervention research has 
been conducted with incontinent hospitalised and 
homebound frail elders. Limitations in the existing 
studies included: small samples with low power to 
detect significant differences; variable terminology 
and operational definitions, making comparisons 
across studies difficult; little gender, ethnic, cultural 
diversity; and no replication studies using diverse 
populations or long-term follow up studies. 


Most studies excluded nursing home residents and 
homebound frail older adults with terminal illness, 
[114] inability to respond to an one-step command, 
[108,114] poor language ability, [108,115,116] 
and/or other factors. Recent studies employed ran- 
dom assignment. [108,114-116] Ethical concerns for 
human subjects prohibits withholding treatment, thus 
true “control” groups were nearly impossible to crea- 
te. Two studies used delayed treatment as controls. 
[115,116] The frequency of the intervention varied 
across studies as well. Some studies included in the 
systematic reviews offered the intervention hourly 
while others offered it every two hours on a 12-hour, 
14-hour or 24-hour schedule. [111] 


b) Results 


Level 1 evidence exists that prompted voiding is 
effective in the short-term for improving daytime 
dryness in nursing home residents and in some home 
care clients. Findings vary in terms of the characte- 
ristics of patients who respond to behavioural inter- 
ventions (Table 7). Individuals with PVR > 100 mL, 
for example were excluded from participating in one 
study. [116] Residents with larger bladder capacity, 
willingness to use a toilet, and ability to initiate blad- 
der emptying when in the voiding stance respond 
better to toileting regimens than those who do not. 
[117] The best predictors of responsiveness to 
prompted voiding in nursing home residents were the 
ability to ambulate independently, appropriate toile- 
ting rates > 66% (the number of times the resident 
voided into the toilet divided by the total number of 
voids), and a wet rate of <20% (number of times the 
resident was wet when physically checked) in the 
initial days of the programme). [118] Another study 
found that residents with a high baseline UI rate 
responded to habit training with prompting, [119] 
suggesting that improvement was due to patient ini- 
tiated requests to void. Cognitively intact residents 
with normal bladder capacity also were more likely 
to respond. The effectiveness of prompted voiding 
designed to be minimally disruptive to sleep as pro- 


vided by research staff was tested in 61 nursing 
home residents residing in 4 nursing homes. [120] 
Fourteen (23%) had improved daytime UI but no 
effect was seen on night-time UI and sleep was dis- 
turbed. Patterned urge response toileting improved 
continence in frail community dwelling older adults 
and in nursing home residents. [121] A randomised 
controlled trial found that frail nursing home resi- 
dents responded to an exercise and incontinence 
intervention and other outcomes, such as skin health, 
also improved. [114] 


Operant behavioural strategies have been effective in 
increasing self-care behaviour in long-term care resi- 
dents. [122] Their underlying principle is that beha- 
viour is modified by its consequences, [123] even in 
frail adults. A balance must be struck, however, bet- 
ween encouraging self-care activities and patient 
functional status. Incident UI may be indicative of 
the onset of frailty[10] or the onset of end of life. 
[124] 


3. SUMMARY OF EVIDENCE 


1. Prompted voiding is effective for the short-term 
treatment of daytime UI in nursing home resi- 
dents and home-care clients, if caregivers com- 
ply with the protocol. (Level 1) 

2. A systematic review was unable to determine 
the treatment effect of habit retraining in frail 
older people. (Level 1) 


Oo 


. A systematic review was unable to determine 
the treatment effect of timed voiding. (Level 1) 


4. An effective intervention for nighttime inconti- 
nence in frail elders has yet to be developed. 
(Level 3) 


4. RECOMMENDATIONS FOR MANAGEMENT 


° Prompted voiding should be offered to decrea- 
se daytime UI in nursing home residents and 
homebound older adults meeting the above 
mentioned criteria. (Grade A) 


e Efforts must be made to increase and maintain 
caregiver compliance with prompted voiding. 
(Grade B) 


° Continence care at nighttime should be indivi- 
dualized. (Grade C) 


e No recommendation for habit retraining with 
frail older people is possible. (Grade D) 


e No recommendation for timed voiding with 
frail elderly people is possible. (Grade D) 
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5. RECOMMENDATIONS FOR RESEARCH 


° Determine the long-term effects of prompted 
voiding on daytime urinary incontinence in 
nursing home residents and homebound frail 
older adults. 


° Evaluate the effect of prompted voiding, habit 
retraining, and timed voiding on the quality of 
life of frail older persons in high quality stu- 
dies. 


° Determine whether social and cultural factors 
influence the acceptance and effectiveness of 
behavioural treatment across diverse popula- 
tions. 


e Evaluate the effectiveness of behavioural inter- 
ventions for UI in acute care settings. 


II. INTERVENTIONS WITH LONG 
TERM CARE STAFF 


1. BACKGROUND 


Recent research has shown that the frequency of toi- 
leting assists currently provided in U.S. nursing 
homes is too low to maintain continence. [125] Seve- 
ral studies have focused on staff compliance to pro- 
tocols. A two-prong intervention, one geared towards 
the resident and the other geared towards staff mem- 
bers, appears necessary. [121,126,127] Direct care 
providers will be unlikely to implement programmes 
unless residents and their families advocate for them. 
[128] This advocacy, however, appears unlikely if 
nursing home residents hold “reduced expectations,” 
i.e., do not anticipate receiving frequent and prompt 
toileting and therefore express no desire for more 
frequent toileting. [125] A documented barrier to 
implementation is the labour intensity of these inter- 
ventions. Bladder and bowel training programmes 
are considered one of the three most time consuming 
activities for long-term care nursing staff. [129] 
Costs of toileting were reported to average $1361 + 
597 per year (1995 U.S. dollars) per subject in one 
small study. [130] 


A specialty practice exemplar model has been propo- 
sed to improve continence care in long-term care, 
with a nursing faculty member with expertise in the 
assessment and treatment of UI having a clinical 
practice in a facility. Graduate nursing students wor- 
king with this individual focus on the Minimum Data 
Set Resident Assessment Protocol for UI. Assess- 


ment and treatment skills ultimately are transferred 
to the facility nursing staff members through several 
mechanisms, including staff education and improved 
continence care systems. [131] 


a) Quality of data 


Several authors point to the difficulty of conducting 
research in long-term care settings. [121,126,132] 
Factors such as staffing ratios and changes in admi- 
nistrative policies are beyond the researchers’ 
control. Prompted voiding, habit retraining, and 
timed voiding interventions are totally dependent on 
staff members’ or caregivers adherence to the proto- 
col in order for the intervention to be effective. Seve- 
ral researchers reported that staff compliance was 
less than total; some researchers experienced pro- 
blems with staff training. For instance, several staff 
members did not attend group-training sessions and 
needed one-on-one training. Other staff members did 
not perform the protocol or document its use, espe- 
cially when staffing level was low. [126] Nursing 
assistants play a key role in the success of behaviou- 
ral programmes, and organisational schemes need to 
be devised to create incentives for assistants to make 
and keep residents continent. [119] 


b) Results 


In one study only 70% of toileting assists were com- 
pleted, and staff knowledge and attitudes were 
unchanged after in-service classes on UI. [121] They 
noted that staff members believed that toileting was 
“not worthwhile” for some residents. 


A staff survey revealed that nursing assistants belie- 
ved prompted voiding was very helpful to residents 
in reducing the frequency and volume of incontinent 
voids. Perceptions of barriers to prompted voiding 
included inadequate staffing, and staff work load and 
turnover/absenteeism. They believed that increased 
number of staff, improved communication, ongoing 
education, and alternative modes of care delivery 
were necessary to facilitate prompted voiding. In 
sum, staff members believed the programme impro- 
ved resident quality of life but the realities of long- 
term care made it difficult to implement. Nursing 
assistants believed that UI was a normal part of 
ageing and that nothing could be done for it. [68] In 
this study, 99% of the incontinent residents wore 
absorbent products and only 3% had received UI 
treatment. 


When staff perceptions regarding completed toile- 
ting assistance were compared to research staff 
observations, staff over-inflated the percent of toilet 
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assists they completed (stating 80-90% when the 
observed was 70%). [133] Staff members also belie- 
ved that residents were happier while on a prompted 
voiding program but only 52% thought the program- 
me improved residents’ continence. There is signifi- 
cant disagreement between documented UI interven- 
tions in nursing home medical records and patients’ 
reports of receiving intervention. In one study, long- 
term care facility residents reported a mean of 1.8 
daily assists to the toilet, and whether or not they 
received a scheduled toileting programme made no 
difference in the number of toilet assists. [125,134] 


Continence care creates additional needs for family 
caregivers. In a small pilot study, caregivers at home 
perceived requirements of a behavioural protocol 
more than they could manage. [135] Other family 
caregivers reported embarrassment and social isola- 
tion as their most frequent emotional responses to 
UI, and a need for information about resources. [136] 
In contrast to long term care staff, family caregivers 
were adherent with prompted voiding 89% of the 
time, and 93% were somewhat or completely satis- 
fied with. [115] A descriptive study found that care- 
givers report a high level of physical fatigue (77%). 
Caregivers dealing with different levels of UI (mild, 
moderate, and catheter managed) have different edu- 
cational needs and require different levels of support 
from healthcare professionals. For example, carers of 
frail persons with moderate UI had the highest levels 
of need, but those of persons with catheters had the 
most serious need. [137] 


A computerised quality management programme for 
prompted voiding was tested in a convenience 
sample of 85 residents in 8 nursing homes in the U.S. 
[138] Each nursing home was asked to identify staff 
members who would act as a contact person, quality 
control specialist, two licensed personnel who would 
conduct UI assessments, and two nursing/health care 
assistants who would implement the prompted voi- 
ding intervention. Information on the computer sys- 
tem included UI assessment and wetness rates of 
residents on prompted voiding. Research staff moni- 
tored the database and provided the nursing staff 
feedback by telephone consultations. 


The programme worked for six months while resear- 
ch staff monitored the database, but only one facility 
continued the it after the research ended. [138] The 
researchers noted that current incentives for nursing 
homes to maintain UI management systems are 
insufficient. 


3. 
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SUMMARY OF EVIDENCE 


. Although long term care nursing staff generally 


believes prompted voiding to be helpful, they 
fail to implement such programmes. (Level 2) 


. Interventions designed to maintain implementa- 


tion of patient-focused behavioural interven- 
tions by long-term care staff are helpful in pro- 
moting continence care. (Level 2) 


. Family caregivers in the community setting can 


be adherent to behavioural interventions but 
experience fatigue and social isolation. (Level 
2) 


. The use of computerised programmes to mana- 


ge quality control for UI management does not 
persist after research studies have ended. (Level 
2) 


RECOMMENDATIONS FOR MANAGEMENT 


Long-term care institutions should implement 
staff development programmes to increase 
knowledge and skills about continence care and 
the efficacy of behavioural methods. (Grade A) 


Computerised databases may help caregivers 
determine the effectiveness of UI programmes. 
(Grade C) 


Family caregivers need resources to counteract 
fatigue and social isolation. (Grade C) 


Incentives for nursing homes to adapt inconti- 
nence programmes with a computerised quality 
control component need to be identified. 
(Grade C) 


RECOMMENDATIONS FOR RESEARCH 


Determine the mechanisms of short and long- 
term behavioural change in long term care 
staff. 


Evaluate the long-term effects of staff educa- 
tion and on-the-job training on UI outcomes. 


Study family caregiver characteristics associa- 
ted with effective use of behavioural interven- 
tions for UI in the home. 


Develop aids for staff and family caregivers to 
maintain behavioural interventions 


Determine the magnitude of the effect policy or 
regulation changes has on the maintenance of 
UI programmes in nursing homes. 


IV. MEDICATIONS FOR UI IN FRAIL 
ELDERLY PEOPLE 


1. BACKGROUND 


We present here data on drug treatment of UI in frail 
elderly people; drug management of UI in healthy 
older people is discussed in Chapter 10: Drug Treat- 
ment. A total of 28 studies were identified, remarka- 
bly few given the growing prevalence of the affected 
population. Studies were identified through the refe- 
rences in the 2nd ICI, PubMed searches (using 
MESH terms urinary incontinence, aged, medica- 
tions, stress incontinence, long term care, frail), and 
reviewing the reference list in the identified trials. 
Those trials with English language transcripts and/or 
abstracts were predominantly done in the US, with a 
small number in the UK, Germany, and Japan. The 
available controlled studies focus on treatment of 
urge UI (including a small minority of patients with 
mixed UI). 


Medical treatment of benign prostatic hyperplasia, 
bladder outlet obstruction, and associated lower uri- 
nary tract symptoms in frail elderly men were consi- 
dered outside the purview of this chapter. Special 
issues in the care of frail men with UI were discus- 
sed above. 


Frail people with UI who should not be considered 
for drug treatment are those who: 1) have not been 
thoroughly evaluated for contributing comorbid fac- 
tors (especially when urgency without UI is present); 
2) have not had full trial of behavioural therapy; or 
3) make no attempt to toilet when aided or who beco- 
me agitated with toileting. 


a) Quality of data 


We located 12 randomised, placebo controlled trials 
(RCTs), 14 case series, 1 nonrandomised experiment 
and | secondary analysis. Their modest quality often 
reflects their publication date (up to 40 years ago). 
Many older trials used a randomised cross-over desi- 
gn, which can lessen power and increase placebo 
effects due to inadequate wash-out. The adequacy of 
blinding and method of randomisation in the RCTs 
usually was indeterminate. Studies generally were 
small: 2 had fewer than 10 subjects, 7 had 11-20 sub- 
jects, 13 had 21-50, and 4 had greater than 50 (maxi- 
mum 151). Thus, many of the studies were under- 
powered to begin with, and others lost power becau- 
se of high drop out rates due to illness and death 
(inevitable when conducting research with frail 
elderly people). Because of these issues, many RCTs 
provide only Level 2 evidence. 


Nearly half (12) of the studies were conducted in 
long-term care facilities. Subjects were overwhel- 
mingly female. Precise definitions of the target 
population, including definition of “frail persons” 
and comprehensive description of degree of cogniti- 
ve and functional impairment, were usually absent. 
While some investigators included information 
regarding patients’ functional and cognitive status, as 
well as a list of comorbid conditions, the descriptions 
were often only qualitative, and none addressed 
these issues adequately in the analyses. Diagnosis 
was overwhelmingly symptom-based; only 3 studies 
included urodynamic evaluation. Explicit, concur- 
rent behavioural therapy was used in most nursing 
home (NH) studies, yet may have occurred in many 
others. Because of combined drug and behavioural 
therapy and the high prevalence of comorbid disea- 
se, differences between drug and placebo groups 
could have been attenuated, and these results cannot 
be compared directly with studies in healthy elderly 
and younger individuals. Outcomes were universally 
assessed by UI frequency (from pad-weighing, blad- 
der diaries, and wet-checks), and no studies reported 
quality of life outcomes. 


A very small number of studies excluded patients with 
impaired bladder emptying, as defined by an elevated 
PVR, yet no studies accounted for the spuriously low 
PVR that may occur among women with a weak blad- 
der when they strain during voiding. The majority of 
studies did not address bladder contractility. 


Treatment of reversible causes of UI also may have 
affected the ability to detect drug effects. In at least 
6 studies, investigators treated subjects with urinary 
tract infections before initiating antimuscarinic the- 
rapy, and one study excluded such subjects. In ano- 
ther, investigators treated atrophic vaginitis prior to 
pharmacotherapy. No other reversible causes were 
addressed prior to entry or randomisation. Adjunct 
behavioural therapy was specified in 3 studies, 
although it may have occurred in the others, regard- 
less of setting. 


The generally low quality of these studies reflects 
not just study design, but the larger issue of the dif- 
ficulty of doing large, prospective intervention trials 
in a frail population. Moreover, UI in frail elderly is 
universally a multifactorial syndrome involving a 
large number of factors beyond the bladder (see 
Aetiology and Assessment and Factors in Manage- 
ment above). Thus, the expectation that drug thera- 
py targeted solely at involuntary detrusor contrac- 
tions would markedly improve/cure UI in this popu- 
lation is doomed to disappointment. 
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b) Results 


Results from randomised trials are summarised in 
Table 8. The following sections discuss specific 
drugs and include non-randomised trials. 


2. SPECIFIC DRUGS 
a) Oxybutynin 


The studies in frail older people used immediate- 
release oxybutynin (oxybutynin-IR); there are no 
studies of extended-release. Published randomised 
trials of transdermal oxybutynin were all undertaken 
in people under age 65. The pharmacokinetics of 
oxybutynin and its active metabolite, N-desethyl 
oxybutynin, tended in one study to show greater 
plasma levels and bioavailability with increasing 
frailty and age. [139] Another found peak levels in 
21 octogenarians similar to those reported in young 
normal males (12.5 ng/ml vs 8.9 ng/ml). [140] 


° Efficacy. Oxybutynin-IR, when added to bladder 
training, did not affect the frequency of UI episodes 
in 15 nursing home residents. [141] These results dif- 
fer somewhat from those of a subsequent and larger 
study [118] in nursing home residents who had failed 
prompted voiding alone: the addition of titrated oxy- 
butynin-IR resulted in a significantly greater reduc- 
tion in wetness than did placebo. Improvement was 
modest; the absolute frequency of UI decreased from 
27% of checks at baseline to 24% on placebo and 
20% on active drug, leading the authors to conclude 
that the improvement was statistically but not clini- 
cally significant. However, before beginning the 
study, it was decided that “clinically significant 
improvement” was one or fewer episodes of UI 
during daytime hours. This status was achieved by 
40% of patients on oxybutynin but only 18% on pla- 
cebo (p<0.05); the dose generally associated with 
improvement was 2.5 mg three times daily. In ano- 
ther controlled study of UI in institutionalised resi- 
dents, there was little effect of oxybutynin-IR 5 mg 
twice daily given for 8 days, but all residents (n=24) 
also were toileted 10 times daily, and the dose may 
have been too high and given too infrequently. [142] 
In a randomised two month trial in frail community- 
dwelling elderly, oxybutynin-IR and bladder training 
was subjectively and objectively superior to bladder 
training alone in improving urinary frequency (95% 
C.I. 6-27 fewer voids per 2 weeks) but not UI. [143] 
Insufficient information was available regarding a 
Japanese study in 75 “elderly” patients to assess the 
population and outcome measures. [144] 


Predictors of efficacy were studied in 41 people 


(mean age 79) with urge UI and urodynamic detrusor 
overactivity treated with 2-4 weeks of oxybutynin- 
IR (5-15 mg/day). [145] Factors associated with 
baseline urine loss (by pad weighing) were impaired 
cognitive orientation (on the Cambridge Mental 
Disorders of the Elderly Examination), [146] number 
of daily voids, and fluid intake. Persistent urine loss 
was associated with impaired orientation, global cor- 
tical under-perfusion on single photon emission 
computed tomography scan, and reduced sensation 
of bladder filling during cystometry. It was conclu- 
ded that cortical factors are the main determinant of 
the severity of urge UI before and after oxybutynin. 
In a study of 80 older patients (mean age 74), 
patients with dementia (by Hasegawa dementia 
scale) were less likely to report subjective improve- 
ment with muscarinic agents for UI than cognitively 
intact patients, despite similar objective outcomes. 
[147] However, these results may simply reflect anti- 
muscarinic delirium in the patients most prone to 
cognitive impairment. 


Intravesical oxybutynin was examined in a small 
Japanese case series (n=13, mean age 75) in older 
people with urge UI and cystometric involuntary 
detrusor contractions. [148] One hour after installa- 
tion of 5 mg (pH 5.85), there was no significant 
increase in mean bladder capacity; in 4 patients who 
continued twice daily installation, 2 had UI “disap- 
pear” and one “markedly decrease” (duration until 
effect not noted). No patient developed an “increased 
PVR” (not defined). 


e Adverse reactions. Cognitive side effects have 
been reported in older people. In one case series, 4 
older men with Parkinson’s disease and mild-severe 
cognitive impairment developed confusion, psycho- 
sis, hallucinations, behavioural disturbance, and/or 
paranoia after receiving oxybutynin-IR in doses of 5- 
15mg/day, all of which resolved once oxybutynin 
was stopped. [149] Of note, each patient was also 
receiving L-dopa (co-beneldopa) and selegiline, and 
the observed effects could be due to drug-drug inter- 
actions. There are case reports of reversible periphe- 
ral neuropathy confirmed by re-exposure in a 70 year 
old woman on 5-7.5 mg/day (IR)[150] and recurrent 
heat stroke. [151] Few studies have addressed car- 
diac effects. A small study of older people living in 
the community (n=20, mean age 75) found no chan- 
ge in resting heart rate or electrocardiographic evi- 
dence of prolonged PR interval and QTc, or QTc dis- 
persion after 4 weeks of oxybutynin-IR (mean daily 
dose 7.6 mg [range 2.5-10 mg]). [152] Using a large 
administrative utilisation database, no association 
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was found between antimuscarinics (oxybutynin, fla- 
voxate, hyoscyamine) and ventricular arrhythmia 
and sudden death. [153] Post-marketing adverse 
events with extended release oxybutynin include 
tachycardia and hallucinations. [92] 


b) Tolterodine 


° Efficacy. Although there are a number of studies of 
tolterodine in “older patients,” they are not generali- 
sable to the frail population. For example, the 
“older” patients in one RCT of tolterodine-ER[154] 
were all community-dwelling, able to complete a 7- 
day bladder diary, had a high prevalence of previous 
antimuscarinic treatment (53-57%), and a low preva- 
lence of arthritis (15-18%), unlike most frail older 
people. Although several trials include elderly 
people in their ninth and tenth decades (for example, 
references [155] and [156]), mean age was much 
lower (~64 years), people with “[unspecified] disea- 
se which the investigator thought made the patient 
unsuitable,” and/or “renal disease” (unspecified) 
were excluded, and results were not stratified by age. 
In a secondary analysis of a large, open label German 
trial of tolterodine-IR 2 mg twice daily, higher age 
was significantly associated with “less favourable 
efficacy.”[157] However, the absolute difference in 
odds was only 0.019, there was no association of 
tolerability with age, only mean age is described, and 
UI frequency was based on patient report, not blad- 
der diaries. [157] In a nonrandomised study, toltero- 
dine was given to 48 nursing home residents who did 
not respond to toileting alone; 31 of these patients 
had a 29% increase in dryness (versus 16% in resi- 
dents on toileting alone). [158] 


e Adverse reactions. There is no prospective syste- 
matic data on tolerability in frail patients. There have 
been case reports of hallucinations (73 year old 
woman with dementia [159]) and worsening memo- 
ry. [160] Analysis of prescription-event monitoring 
in England (mean patient age 62.7+16.4) found a 
significant association between age (>74 years) and 
psychiatric events and tachycardia (odds ratios not 
given). [161] In another study, the age- and sex- 
adjusted risk of hallucinations was 4.85 (95% CI 
2.72-8.66) compared with 10 drugs (acarbose, alen- 
dronate, famotidine, 3 proton pump inhibitors, finas- 
teride, meloxicam, misoprostol, and nizatidine). 
[161] The comparison drugs were chosen because of 
presumed lack of antimuscarinic, cardiovascular or 
CNS activity, and availability in the database. The 
database did not provide information on other impor- 
tant confounders such as other drugs and comorbidi- 
ty. Post-marketing information on tachycardia and 
hallucinations (similar to oxybutynin-ER) was added 


to the package insert in 2003. [93] There are case 
reports of both delirium [162] and no change in 
cognition [95] when tolterodine was given with a 
cholinesterase inhibitor. 


Other agents have also been evaluated, but with less 
impressive results: 


c) Emepronium bromide 


An older study found no significant effect on day- 
time or nocturnal UI among patients with chronic 
“organic brain syndrome” or chronic “functional 
psychiatric illness,”[163] similar with another small 
randomised trial. [164] In 20 frail patients seen in a 
continence clinic (only 14 of whom completed the 
trial) treated with both emepronium and flavoxate, 
there was an increase in PVR, but no significant 
change in UI episodes or cystometric involuntary 
contractions after 2 weeks of treatment. [165] 


d) Propantheline 


No difference from placebo was found in 43 long 
term care residents treated with 15 mg of propanthe- 
line four times daily for only 4 days. [166] When the 
dose was increased to 30 mg four times daily any 
useful clinical effects were overwhelmed by anti- 
muscarinic side effects in about half of the patients. 
[166] In addition, as in their oxybutynin study cited 
earlier, [142] patients likely were toileted every two 
hours. In another small study, nursing home residents 
who were toileted every 2 hours experienced more 
improvement in nocturia while on propantheline 
three times daily (plus flavoxate four times daily) 
than did those on placebo, but the effect on daytime 
UI was not significant. [167] 


No change in nocturnal UI was found in 31 nursing 
home residents using a dose of 15 mg four times/day 
over 9 weeks. [168] Similar negative results for wet 
checks were reported using the same dose for 10 
days in 27 nursing home residents, [169] and in a 1 
week trial using 15 mg 3 times a day plus 60 mg at 
night for nocturnal UI in 40 residents. [170] 


e) Imipramine 


In an RCT in 34 ambulatory patients, half of whom 
were elderly (although not clearly frail) and also 
received habit training, complete continence was 
greater among those who received titrated imiprami- 
ne (78% vs. 43%), although the difference was not 
statistically significant. [171] Of note, the rate of UI 
at baseline was worse in the placebo group. 


J) Flavoxate 


A small trial (n=40, age 51-79) using 200 mg at bed- 
time for one month found a reduction in nocturia 
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(amount not specified), but it was not placebo 
controlled. [172] An even smaller trial (6 “elderly” 
patients with urge UI and cystometric involuntary 
detrusor contractions) found no cystometric or clini- 
cal effect of a loading dose of 100 mg intravenous 
followed by 200 mg orally four times daily for 7 
days. [173] 


g) Propiverine 


In 46 patients with dementia (mean age 81), there 
was a 40% decrease in urge UI with propiverine 20 
mg/day for 2 weeks, [174,175] similar to another 
Japanese trial in 31 patients[176] (quoted in[174]) 
and a German trial in 98 patients. [177] This agent’s 
high protein binding, extensive first pass metabo- 
lism, 15 hour half life (in normal younger persons), 
and renal clearance [174] need to be considered if 
used in frail older people. 


h) Flurbiprofen 


When administered as 50 mg 4 times daily to 37 
older people (24 women, median age 78) with “idio- 
pathic detrusor instability” in a 4 week cross-over 
trial, [178] flurbiprofen decreased UI by nearly 50% 
(vs no change with placebo), yet complete data was 
available in only 11 people. 


i) Procaine haematoporphyrin 


200 mg/day was tested in a double-blind placebo 
controlled 26 week trial in 65 residents (mean age 
85) in British (care) homes for the elderly with clini- 
cal “urge UI due to neurogenic bladder.”[179] A bor- 
derline effect was seen in people with baseline UI 
more than twice weekly (median change —3.65 vs - 
53, p=0.49). 


J) Oestrogen 


Oestriol 3 mg/day was compared to placebo for 12 
weeks in 34 women aged 75. [180] The group was 
highly self-selected; complete results were available 
for 11 with SUI, 12 with urge UI, and 8 with mixed. 
Two-thirds of urge UI and 75% of mixed UI patients 
reported improvement; there was no effect on SUI. 
Four patients reported metrorrhagia and mastodynia. 
A 10 week, cross over trial of quinestradol 0.25 mg 
4 times a day vs. placebo in 18 women in long term 
care (type of UI not reported) found a mean 12% 
decrease in UI episodes vs. 22% increase in those 
receiving the placebo. [181] The combination of 
conjugated estrogen 0.625 mg/day and progesterone 
2.5 mg/day was evaluated in a 6 month, placebo- 
controlled trial in 32 female NH residents with pre- 
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dominantly urge UI (3 had mixed UI), who also 
received prompted voiding. [182] In the 21 women 
remaining at the trial end, there was no difference 
between drug and placebo in wetness rates (percent 
of wet checks with resident found incontinent). 
Increased serum oestrogens and partial oestrogen 
effect on vaginal mucosa (cytology and pH) were 
noted, with no changes found in those women recei- 
ving the placebo. Two women on the drug developed 
vaginal spotting, and 10% developed breast tender- 
ness. Similar results regarding symptoms and vagi- 
nal changes were found in a case series of 9 frail 
women (mean age 83) with urge or mixed UI treated 
with an oestrogen-implanted vaginal ring (Estring 
®); there were no changes in their serum oestrogen. 
[183] 


k) Comparative trials 


No studies were identified that compared antimusca- 
rinic agents in frail older people. Comparison trials 
in older people exist, but involve “young old,” heal- 
thy, community-dwelling, mobile, and cognitively 
intact people (e.g., see[184]). 


D Bethanecol chloride 


No studies were identified that evaluated this agent 
specifically for frail elderly with impaired detrusor 
contractility and UI. 


m) Trospium chloride 


No studies were identified that evaluated the agent 
specifically in frail older persons. 


3. SUMMARY OF EVIDENCE 


1. Drug therapy has a role in UI treatment in frail 
elderly—and possibly larger than currently rea- 
lised—but it should be explicitly combined with 
behavioural therapy and treatment of other 
potential precipitants of UI and confounding 


factors. (Level 2) 


. Short-term treatment with immediate-release 
oxybutynin has small to moderate efficacy in 
reducing urinary frequency and urge UI when 
added to behavioural therapy in long term care 
residents. (Level 2) 


. No data is available on extended-release or 
transdermal antimuscarinic agents. 


. Intravesical oxybutynin does not improve UI. 
(Level 3) 


5. Poor response to oxybutynin is associated with 
impaired orientation, cerebral cortical under- 
perfusion, and reduced bladder sensation. 
(Level 2) 


6. Immediate-release oxybutynin is associated 
with cognitive side effects (especially in per- 
sons with dementia and/or Parkinson’s disease) 
(Level 4) and tachycardia (Level 3), although 
the incidence and prevalence are unknown. 
Oxybutynin is not associated with QTc prolon- 
gation (Level 3) or ventricular arrhythmia. 
(Level 2) 


7. No data is available to assess the efficacy of 
trospium. 


8. No randomised trials are available to assess the 
efficacy of tolterodine. 


9. Tolterodine is associated with cognitive impair- 
ment and tachycardia (Level 3), although the 
incidence and prevalence are unknown. 

10. There is no evidence of efficacy with: 

- emepronium bromide (Level 2-3), 
- propantheline (Level 2-), 

- imipramine (Level 2), 

- flavoxate. (Level 3) 

11. Combination of propantheline and flavoxate 
reduces nocturia but tolerability and safety are 
poorly described. (single study, Level 3) 

12. Flurbiprofen, propiverine, and procaine hae- 
matoporphyrin cause a small reduction in UI 
but tolerability and safety are uncertain. (all 
Level 3, based on 1-2 studies) 

13. Oral oestrogen (alone or in combination with 
progesterone) and topical oestrogen improves 
vaginal atrophy and pH (Level 2), but has litt- 
le to no effect on UI. (Level 2). 

14. No specific data is available regarding: 

- drug treatment of isolated stress UI or impai- 

red detrusor contractily 

- efficacy and safety of antimuscarinics in frail 

older people with detrusor hyperactivity with 

impaired contractility (DHIC). 

- efficacy and safety of antimuscarinics when 
used beyond 6 months or on as “as needed” 
basis. 


4. RECOMMENDATIONS FOR MANAGEMENT 
For frail elderly persons: 


e Advanced age and frailty are not in themselves 
contraindications to drug therapy for UI. 
(Grade C) 


Antimuscarinic agents for urgency or mixed UI 
should be considered in properly selected frail 
elderly who 1) have been thoroughly evaluated 
for contributing comorbid factors; 2) make 
some attempt to toilet independently or when 
aided; 3) do not become agitated with toileting; 
4) have had full trial of behavioural interven- 
tions yet have not met their continence goal; 
and 5) have no contraindications to the specific 
agent. (Grade C) 


Because no data is available on the long-term 
efficacy and tolerability of these agents 
(beyond 2-6 months) and because of the high 
morbidity and mortality of this population, per- 
iodic monitoring and re-evaluation of explicit 
efficacy, tolerability, and appropriateness of 
continued drug therapy is necessary. (Grade C) 


Immediate-release oxybutynin should be consi- 
dered for additional benefit for those in whom 
behavioural therapy has been proven feasible. 
(Grade B) 


Extended-release antimuscarinic agents should 
only be used with explicit monitoring of effica- 
cy and tolerability. (Grade C) 


Patients treated with antimuscarinic agents 
should be monitored for adverse events, espe- 
cially increased confusion and tachycardia. 
(Grade B) 


Oral estrogen should not be used for UI treat- 
ment, but topical oestrogen (cream, tablet, ring) 
may be considered for adjunctive treatment in 
women with atrophic vaginitis. (Grade B) 


Combinations of antimuscarinic agents should 
not be used. (Grade C) 


Drugs should not be used to treat isolated impai- 
red detrusor contractility (underactive detrusor) 
or stress UI. (Grade C) 


Bladder relaxants should be used in frail elder- 
ly men only if there is adequate and experien- 
ced supervision and follow-up to explicitly 
monitor post-voiding residual volume, efficacy, 
and tolerability. (Grade C) 
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5. RECOMMENDATIONS FOR RESEARCH 


° Continued evaluation of the benefit, tolerability, 
and safety of UI drugs in frail older people, par- 
ticularly those living in the community (inclu- 
ding assisted or supervised living situations 
that do not involve nursing). Studies should 
include adequate numbers of patients, employ 
appropriate diagnostic methods, and adjust for 
comorbidity and concurrent LUT dysfunction 
(e.g., DHIC, sphincter incompetence). 


e Evaluation of the efficacy, tolerability, and safe- 
ty of extended-release, topical, and novel anti- 
muscarinic agents in frail and institutionalised 
older people. Tolerability studies should eva- 
luate cognitive side effects, using clinically- 
relevant standardised methodology. 


Evaluation of the efficacy, tolerability, and safe- 
ty of UI medications for extended periods 
(beyond 6 months). 


Further delineation of characteristics of frail and 
institutionalised older people who are likely to 
respond to antimuscarinic therapy. 


Systematic determination of the beneficial 
and/or adverse effects of antimuscarinic agents 
in subjects with dementia and/or Parkinsons 
disease, and frail older person taking choliner- 
gic agents for dementia. 


Studies including outcome measures relevant in 
geriatric care, such as quality of life, socialisa- 
tion, need for institutionalisation, and effect on 
caregiver burden. 


Determination of the value of “as needed” 
rather than continuously scheduled antimusca- 
rinic therapy. 


V. SURGICAL TREATMENT 


1. BACKGROUND 


Very little is known about surgical treatment of UI in 
the frail elderly, likely reflecting a bias toward using 
conservative therapy in this medically ill group. 
What data does exist is for gynaecological surgery in 
women and peri-operative care of frail elderly (inclu- 
ding prevention of common post-operative compli- 
cations). Evaluation of surgical treatment for post- 


prostatectomy UI in frail elderly men barely exists. 
We review the available data and general issues 
regarding peri-operative care which could improve 
surgical outcomes in this group. Surgical treatment 
of UI associated with benign prostatic obstruction 
and prostate cancer is outside the purview of this 
chapter. Surgical treatment of UI in healthier older 
persons is covered in Chapter 15: Surgery for Urina- 
ry Incontinence in Men, Chapter 16: Surgery for 
Urinary Incontinence in Women, and Chapter 17: 
Surgery for Pelvic Organ Prolapse. 


An exhaustive review of surgical management of UI 
in the frail elderly is beyond the scope of this chap- 
ter. Therefore, in providing an evidence-based sum- 
mary on this topic, we have taken advantage of the 
recent (2004) literature review and research recom- 
mendations from the American Geriatric Society, 
New Frontiers in Geriatrics Research: An Agenda 
for Surgical and Related Medical Specialities. [189] 
This project involved systematic literature reviews 
(for years 1980 — 2001) that were used to generate 
summary statements and recommendations for 
research. Their findings and recommendations perti- 
nent to the frail elderly regarding surgical treatment 
of geriatric UI, [186] geriatric gynaecological surge- 
ry, [187] and general care of the geriatric surgical 
patient[ 188] are included in the summary statement. 
Data supporting these conclusions are available in 
the monograph. [189] 


2. INCONTINENCE SURGERY IN FRAIL ELDERLY 
WOMEN 


Data on surgery rates in older frail women are diffi- 
cult to find and appear overall very low. Several stu- 
dies have used U.S. national hospital discharge data- 
bases to examine surgery rates, but unfortunately 
they either age-adjusted results[190] or used relati- 
vely younger cut-points (e.g., </> 50 years). [191] 
Even in series that specifically looked at elderly 
women (mean age 78, range 68-90), most patients 
were cognitively intact (95%). [192] Cognitive 
impairment appears to bias against having surgery: 
in one study, only 0.11% of operations for UI were 
done in women with dementia, cerebrovascular 
disease, and hemiplaegia combined. [191] While 
absolute numbers of ambulatory UI surgery cases 
increased from 1994-1996, the percent done in 
women aged 80 years and over remained the same 
(4-5%), [193] and the percent is similar for pelvic 
organ prolapse surgery (5%). [194] In the U.S., sur- 
gery rates in elderly women vary by region of the 
country and race. [193,194] 
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One single-centre, community-based series of 54 
patients aged 70 years and above provides a picture 
of this surgical population. [195] Twenty-eight per- 
cent of patients were aged 80 and over, 4 resided in 
a nursing home or assisted living, 82% had signifi- 
cant comorbidity, and 32% were classified as Ameri- 
can Society of Anesthesiology class III risk. Intra- 
operative complications occurred in 11% of patients; 
post-operatively, 11% required intensive care moni- 
toring, 6% had serious complications, 7% became 
delirious, and 9% had slow return of bowel function. 
[195] The study made a key observation about the 
importance of discharge planning for these patients, 
and recommend pre-surgery planning of place of 
discharge and likely care assistance needs. [195] 


Although higher complication rates generally are 
associated with comorbidity in frail elders (10.4% 
complication rate with comorbidity vs. 5.8% without 
it, p<.001), [191] other studies have found age pro- 
tective (in one, age 73 years and above was associa- 
ted with lower risk of vaginal cuff infection and the- 
refore recurrent prolapse following vaginal sacrospi- 
nous fixation[196]). Overall, the morbidity and mor- 
tality for geriatric patients undergoing anti-UI proce- 
dures are similar to those of other major non-cardiac 
surgical procedures. [186] Mortality is inconsistent- 
ly associated with increased age, and is most com- 
monly related to cardiac or cancer complications. 
[187] Many studies do not uniformly control for the 
impact of comorbidity on mortality. [186,187] Pre- 
operative administration of oestrogen appears inef- 
fective in promoting wound healing. [188] Patient- 
controlled analgesia provides adequate pain control 
or sedation and increased patient satisfaction compa- 
red with standard fixed-dose and time-administered 
medications in cognitively intact geriatric patients, 
[188] while the choice of agent may affect postope- 
rative cognition[ 188] and urinary retention. 


Very few age-specific data on outcomes are avai- 
lable, and no studies systematically examine quality 
of life, functional outcome, and discharge site. Injec- 
tion of bulking agents in women appears to be effec- 
tive in older women, and age does not appear to cor- 
relate with outcomes. [186] 


3. INCONTINENCE SURGERY IN FRAIL ELDERLY 
MEN 


No specific conclusions can be drawn regarding sur- 
gical treatment of UI in frail men. Typical studies of 
anti-UI surgery in elderly men are very small or fail 
to stratify results by age and/or comorbidity (e.g., see 
references[197,198]). One small study (n=46) found 


that advanced age was not a risk factor for poor out- 
come after collagen injection, [199] while another 
(n=12, mean age 80 years) of trans-urethral resection 
prostatectomy (TURP) for obstruction-associated 
urgency UI found that cognitively impaired men had 
the most UI improvement. [200] Urodynamic eva- 
luation of post-prostatectomy UI is recommended 
prior to surgical treatment (see, for example, referen- 
ce[198]). 


4. GENERAL ISSUES IN SURGICAL CARE OF THE 
FRAIL ELDERLY 


Important factors in the surgical care of frail patients 
include: pre-operative risk stratification (e.g., Ameri- 
can Society of Anesthesiology class, Charlson index, 
Modified Cardiac Risk Index, [201] Burden of Ill- 
ness Score[202]); insuring adequate nutrition, espe- 
cially when patients cannot take oral feeding or 
become delirious; management of comorbid heart 
disease, diabetes, and pulmonary disease; preven- 
tion, [203,204] recognition, [205] and treatment of 
post-operative delirium; [204, 206] pain assessment, 
especially in cognitively impaired people; [207] 
recognition of the hazards of prolonged bed rest 
[208] and the prevention[209] and treatment of func- 
tional impairment; use of specialised care units for 
the elderly; [210] and discharge planning regarding 
rehabilitation, need for assistance, and site of 
discharge. These issues should be factored into any 
plan of surgical care of frail elderly people. 


5. SUMMARY OF EVIDENCE 


1. No studies were identified regarding gynaeco- 
logical surgery in institutionalized elderly per- 
sons. (Level 4) 


2. Exogenous administration of oestrogen is inef- 
fective in promoting wound healing. (Level 3) 


3. Injection of bulking agents appears to be effec- 
tive in older women, and age does not appear to 
correlate with outcomes. (Level 3) 


4. No studies were identified that evaluated func- 
tional or quality of life outcomes 


5. Risks of morbidity and mortality for geriatric 
patients undergoing anti-incontinence proce- 
dures are similar to those of other major non- 
cardiac surgical procedures. (Level 2) 


6. Mortality risks are low in elderly persons, and 
often due to cardiac or cancer complications. 
(Level 2-3) 
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. Operative mortality is inconsistently associated 


with increased age, and many studies did not 
uniformly control for comorbid conditions. 
(Level 2-3) 


. Patient-controlled analgesia provides adequate 


pain control or sedation and increased patient 
satisfaction compared with standard fixed- 
dose and time-administered medications in 
cognitively intact geriatric patients. (Level 2) 


. Choice of agent for patient-controlled analgesia 


may affect postoperative cognition. (Level 3) 


RECOMMENDATIONS FOR MANAGEMENT 


Age alone is not a contraindication to surgical 
treatment of UI. (Grade C) 


Pre-operative risk should be stratified using 
established indexes. (Grade A) 


Insure adequate nutrition especially in patients 
who cannot take oral feeding or who become 
delirious. (Grade A-C) 


Routine use of established measures to diagno- 
se delirium and programmes to prevent post- 
operative delirium. (Grade A) 


Use measures specific for pain assessment in 
cognitively impaired people, and not general 
pain scoring tools. (Grade C) 


Implement proactive, preventative approaches 
to hospitalisation-related functional impair- 
ment. (Grade A) 


Specialised care units may improve selective 
outcomes for frail older patients. (Grade A) 


Discharge planning should begin before surgery 
takes place. (Grade C) 


Urodynamic evaluation should be done before 
considering surgical treatment of UI in frail 
older persons. (Grade B) 


Patient controlled analgesia can be used in 
cognitively-intact frail older people (Grade B), 
but agents associated with delirium (e.g., 
meperidine) should be avoided. (Grade B) 


7. RECOMMENDATIONS FOR RESEARCH 
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Undertake prospective observational studies to 
discover the magnitude and severity of common 
geriatric perioperative complications, e.g., deli- 
rium, functional decline. (Grade C)[187] 


Age effects should be analysed and not adjusted 
for. (Grade C) 


Describe comorbidity, functional status, cogniti- 
ve status, and oestrogen status in studies of 
gynaecological surgery that evaluate outcomes, 
morbidity, and/or mortality. (Grade C) 


Stratify the results from existing gynaecological 
surgery studies by age (even when statistical 
power is low) to facilitate systematic reviews. 
(Grade C) 


Use RCTS to determine which interventions in 
elderly women are effective in reducing geria- 
tric surgical risks, e.g., delirium, electrolyte 
imbalance, falls, deconditioning, incident UI, 
functional loss, and discharge to rehabilitation 
or long-term care facilities. (Grade C) 


Use RCTS to determine whether pre- and post- 
operative local oestrogen therapy improves sur- 
gical outcomes in frail elderly women. (Grade 
C) 


Use RCTS to determine whether discontinuation 
of oestrogen replacement therapy improves per- 
ioperative morbidity in elderly women. (Grade 
C)[187] 


Prepare and validate guidelines for selecting 
candidates for gynaecological surgery from 
among older institutionalised populations on the 
basis of quality of life benefits. (Grade C) 


Perform descriptive observational studies to 
compare the risks of gynaecological surgery 
that are associated with age alone and those 
associated with comorbidity (Grade C) 


Use prospective cohort studies factors to identi- 
fy which elderly patients will do better with ear- 
lier surgical intervention than with more conser- 
vative treatment. (Grade C) 


Use RCT results to develop and validate predic- 
tive models for guiding treatment decision in 
older patients. (Grade C) 


VI. CATHETERS 


1. BACKGROUND 


Three basic types of catheters and catheterisation 
procedures are used for the management of UI in 
frail elderly: penile sheaths, intermittent catheterisa- 
tion (sterile or clean), and long term indwelling 
catheterisation. 


a) Quality of the data 


Data on the use of various forms of catheterisation 
has been derived from level 2 and 3 observational 
studies and expert opinion. No studies on intermit- 
tent catheterisation specific to frail elderly were 
identified. 


b) Results 


Intermittent catheterisation (ISC) can be helpful in 
the management of patients with urinary retention 
(+/- UD) due to an acontractile bladder or impaired 
bladder emptying. ISC can be carried out by either 
the patient or a caregiver and is done one to four 
times daily, depending on residual urine volumes. In 
the home setting, the catheter should be kept clean 
(but not necessarily sterile). Studies conducted large- 
ly among younger paraplegics have shown that ISC 
is practical and reduces the risk of symptomatic 
infection as compared with long term indwelling 
catheterisation (See Chapter 22: Technical Aspects 
of Continence Devices). ISC also has been shown to 
be feasible for older female outpatients who are 
functional, willing, and able to catheterise them- 
selves. However, such studies cannot automatically 
be extrapolated to the frail elderly or institutionalised 
populations. ISC may be useful for certain patients in 
acute care hospitals or nursing homes, particularly 
following removal of an indwelling catheter in a 
bladder retraining protocol. Frail elderly nursing 
home patients, however, may be difficult to cathete- 
rise, and commonly found anatomic LUT abnormali- 
ties may increase infection risk with repeated cathe- 
terisations. In addition, using ISC in institutional set- 
tings (which may have an abundance of multi-resis- 
tant organisms) may yield an unacceptable risk of 
nosocomial infections, and use of sterile catheter 
trays are very expensive; thus, it may be extremely 
difficult to implement such a programme in a typical 
nursing home setting. 


Long term indwelling catheterisation has been 
shown to increase the incidence of chronic bacteriu- 
ria, symptomatic urinary infections (especially in 
men), bladder stones, periurethral abscesses, and 
even bladder cancer. [211-214] Catheters also may 
cause traumatic hypospadius in men and urethral 
incompetence in women. Condom catheters may be 
difficult to use in men with small, retracted penises. 
Condom catheters can lead to penile skin breakdown 
and necrosis, and if they twist can obstruct bladder 
emptying. Given these risks, it seems appropriate 
with frail elderly to recommend that long term ind- 
welling catheters be limited to certain specific situa- 
tions (see recommendations). 


2. RECOMMENDATIONS FOR MANAGEMENT 


e Condom catheters should be used only to mana- 
ge intractable UI in male patients who do not 
have urinary retention, who are extremely phy- 
sically dependent, and whom can be closely 
monitored. (Grade C) 


° Intermittent catheterisation may be useful for 
selected frail elderly with chronic urinary 
retention who can be taught to self-catheterise 
or who have a caregiver who can perform the 
technique. (Grade C) 


e Intermittent catheterisation is useful in frail 
elderly undergoing bladder retraining after an 
episode of acute urinary retention. (Grade C) 


° Indications for long term indwelling catheters 
for frail elderly persons with UI include (Grade 
C) 


- Urinary retention that cannot be corrected 
surgically or medically; or cannot be mana- 
ged practically with intermittent catheterisa- 
tion. 


- Skin wounds or pressure sores are contami- 
nated by incontinent urine 


- Care of terminally ill or severely impaired 
patients for whom bed and clothing changes 
are uncomfortable or disruptive 


- Patient/caregiver preference when toileting 
or changing causes excessive discomfort or 
burden, and patient/caregiver are specifical- 
ly informed of catheterisation risks. 
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3. RECOMMENDATIONS FOR RESEARCH 


e Use basic science research to better understand 
the mechanisms underlying bacteriuria and 
antimicrobial resistance in frail elderly patients 
requiring long term bladder catheterisation 


e Determine using clinical studies the most cost- 
effective devices and procedures to prevent 
complications from long term indwelling 
catheters in frail elderly (e.g., frequency of 
catheter changes, use of silver-impregnated 
catheters) 


E. NOCTURIA 


I. BACKGROUND 


Nocturia is defined as waking at night from sleep one 
or more times to void, with each void being preceded 
and followed by sleep. [215] Recent reviews [216, 
217] and an entire journal supplement[218] have dis- 
cussed various aspects of nocturia in detail. This sec- 
tion specifically focuses on what is known about the 
prevalence, impact, pathophysiology, diagnostic 
assessment, and treatment of nocturia in the frail 
elderly population. Similar to UI, nocturia is often a 
multifactorial problem in elderly persons. Thus, dia- 
gnostic assessment must be comprehensive, and 
multi-component interventions may be necessary for 
successful treatment. 


° Quality of the Data 


There are good epidemiological data on the preva- 
lence of nocturia, but limited data on associated fac- 
tors and impact. Studies of the pathophysiology of 
nocturia in the elderly population have generally 
been small and highly focused on one aspect of 
potential underlying causes. Similar to UI, there are 
limited data on optimal diagnostic assessment, and 
therefore recommendations are based generally on 
expert opinion. Data on treatment in elderly patients 
are very limited. Although some randomised trials 
exist, they are small and include few very elderly 
subjects. Data on the effectiveness of multi-compo- 
nent interventions for nocturia in the elderly are not 
available. 


IL. PREVALENCE AND IMPACT 


The prevalence of nocturia increases with increasing 
age, and has been reported to be as high as 90% for 
people over the age of 80. [219-223] This increasing 
prevalence is largely due to age-related conditions 
that underlie the pathophysiology of the condition 
(see below). Nocturia has been variably associated 
with chronic medical conditions such as hyperten- 
sion, diabetes, and cardiovascular disease in elderly 
people. [224,225] Nocturia has been associated with 
falls. [226] Frail elderly people with nocturia who 
also have gait and balance disorders and other risk 
factors for falls are clearly at increased risk for inju- 
ry and consequent morbidity as the result of inade- 
quately treated nocturia. Nocturia has also been 
shown to have adverse effects on quality of life, pro- 
bably as the result of its impact on sleep. [227] In 
turn, sleepiness has been associated with cardiovas- 
cular disease and mortality in the elderly population. 
[228] 


II. PATHOPHYSIOLOGY 


In elderly people, the pathophysiology of nocturia is 
often multifactorial and can be related to one or a 
combination of three primary underlying causes, all 
of which increase with age: low bladder capacity 
usually as a component of an overactive bladder syn- 
drome or prostatic obstruction in men; nocturnal 
polyuria; and/or a primary sleep disorder. [216-218] 


The proportion of 24-hour urine volume produced at 
night increases with age. [229, 230] Studies of frail 
elderly have shown that the proportion of urine pro- 
duced at night is close to 50%, rather than less than 
30% as in young healthy adults. [231-233] In some 
elderly people, this is due to mobilisation of excess 
volume caused by oedema related to venous insuffi- 
ciency and/or congestive heart failure. Some studies 
have suggested that there is an abnormality in the 
secretion and/or action of arginine vasopressin 
(AVP) at night in many elderly patients with noctu- 
ria. [234, 235] Another, however, failed to find an 
association between AVP deficiency as detected by 
water deprivation testing and nocturnal polyuria in a 
series of elderly people with nocturia. [236] Other 
research suggests that some frail elderly people with 
nocturia have high atrial natriuretic peptide (ANP) 
levels at night. [57,237] This study, however, did not 
use echocardiography or brain natriuretic peptide 
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levels to detect underlying occult congestive heart 
failure. Sleep disordered breathing and sleep apnoea, 
also have been associated with nocturia and noctur- 
nal incontinence in the elderly. [57,58,238,239] 
Whether this relates to increased ANP production, 
[57] mechanical forces on the bladder generated 
during apnoea events, [58] or other mechanism(s) is 
unknown. 


IV. DIAGNOSTIC ASSESSMENT 


The approach to the assessment of nocturia should be 
similar to that for UI described above. Special consi- 
derations include: 


A bladder diary that includes timing and volume of 

each void at night as well as during the day, as 
well as a specific indication of when the indivi- 
dual went to sleep at night and awoke in the mor- 
ning. 


Additional questions in the history that focus on 
the possibility of a primary sleep disorder, such as 
asking about sleep quality, daytime sleepiness, 
snoring, and leg movements at night (this history 
is enhanced by questioning the bed partner as well 
as the patient. 


Additional history and focused physical examina- 
tion related to volume overload due to lower 
extremity venous insufficiency, and/or due to 
congestive heart failure; in some cases additional 
testing such as an echocardiogram or a brain 
natriuretic peptide level may be helpful in ruling 
out the latter diagnosis. 


V. TREATMENT 


Treatment of nocturia in elderly patients should be 
based on identification of all potential underlying 
causes in each patient. Although no specific data are 
available on multi-component interventions, elderly 
patients with nocturia may benefit from an approach 
to treatment that includes behavioural strategies, the- 
rapy for medical and sleep disorders, drug therapy, or 
their combination. 


There are no specific data on the impact of beha- 
vioural strategies (e.g. altering fluid or sodium inta- 
ke, leg elevation for oedema) on nocturia in older 
patients. Using bedside commodes or urinals, and 


minimising the distance necessary to reach a toilet 
and providing a safe, adequately lit path may be 
helpful in reducing the risk of night-time falls related 
to nocturia, especially in those with underlying gait 
instability and other risk factors for falls. Reducing 
volume overload associated with lower extremity 
venous insufficiency or congestive heart failure with 
a late afternoon dose of a rapid acting diuretic may 
be helpful in reducing nocturnal polyuria and noctu- 
ria in selected patients. [240,241] Although there are 
no data on the impact of treating sleep apnoea with 
continuous positive airway pressure on nocturia 
severity, this condition should be diagnosed and trea- 
ted because of its potential adverse effects on sleep 
quality and cardiovascular morbidity. Similarly, 
there are no data on the impact of treating periodic 
leg movements during sleep on the severity of noc- 
turia, but treatment with dopaminergic agonists and 
benzodiazepines may improve sleep quality in these 
patients. 


There are several approaches to drug therapy for 
elderly patients with nocturia. If the history, bladder 
diary, and physical examination suggest that the noc- 
turia is related primarily or in part to an overactive 
bladder syndrome, then treatment with an antimus- 
carinic agent should be considered (see Drug Treat- 
ment above). Alpha-adrenergic agents used for pros- 
tatic obstruction appear to have a modest impact on 
nocturia, with a mean reduction of slightly less than 
one episode per night. [242] Among postmenopausal 
women, one uncontrolled trial of estradiol in combi- 
nation with a progestational agent showed a drama- 
tic reduction in nocturia over 6 months, [243] but 
this was not replicated in a placebo-controlled 
double blind study. [244] Patients who are most 
bothered by nocturia as the result of awakening and 
being unable to fall back to sleep may benefit from 
taking a very short-acting hypnotic such as zaleplon. 


A substantial number of studies over the last 15 years 
have examined the potential role of exogenous AVP 
(desmopressin or DDAVP) for the treatment of noc- 
turia in older patients[245-257] (Table 9). The majo- 
rity of these studies have been uncontrolled case 
series involving relatively small numbers of subjects. 
Moreover, the inclusion criteria, outcome measures, 
and route, dosing, and duration of DDAVP treatment 
varied considerably. The two largest studies cited 
were both randomised, double-blind placebo control- 
led trials of oral DDAVP with essentially identical 
designs; one was conducted in men, [255] the other 
in women. [256] Although these trials did include 
some patients older than 75, the mean age of the par- 
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ticipants was closer to “middle” rather than “old” age 
(mean age 65 and 57 respectively). Their results 
were very similar, with significant reductions in noc- 
turia and nocturnal urine volume, and increases in 
mean duration of self-reported first night-time sleep 
episode. The design of these trials was unusual in 
that the randomised controlled portion of the trial 
was preceded by a dose-titration run-in during which 
subjects who did not respond to the DDAVP (defined 
as a >20% reduction in nocturnal urine volume), or 
who were intolerant to the medication, were identi- 
fied and excluded from further participation. While 
this design may be useful for targeting therapy in cli- 
nical practice, it does raise questions about selection 
bias and the generalisability of the findings. A major 
concern related to DDAVP treatment in elderly 
patients is the possibility of fluid retention (which 
can exacerbate underlying cardiovascular disease) 
and hyponatremia (which is common in older patient 
due to a variety of medical conditions and drugs). A 
recent review[258] found the incidence of hypona- 
tremia (using various definitions) to be in the range 
of 0-9%, with the exception of the randomized trial 
in men discussed above; the incidence of any hypo- 
natremia in this study was 22%, but only 4% had a 
sodium < 130 mmol/L. Because so few frail elderly 
were included in these trials, the actually incidence 
of clinically meaningful hyponatremia that may 
occur as a result of DDAVP treatment for nocturia is 
not known. 


VI. SUMMARY OF EVIDENCE 


e Late afternoon administration of a diurectic may 
be helpful in person with lower extremity 
venous insufficiency or congestive heart failu- 
re. (Level 2) 


If nocturia is felt due to overactive bladder syn- 
drome, antimuscarinic agents should be consi- 
dered. (Level 3) 


If nocturia is due to insomnia alone, then a very- 
short acting sedative hypnotic may be conside- 
red. (Level 3) 


DDAVP may reduce nocturnal voids and voided 
volume, but its use in frail elderly can be com- 
plicated by hyponatremia. (Level 1) 
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VII. RECOMMENDATIONS FOR 
MANAGEMENT 


Older patients with bothersome nocturia should 
undergo a diagnostic assessment that focuses 
on identifying the potential underlying cause(s) 
of the condition, including nocturnal polyuria, a 
primary sleep problem, overactive bladder syn- 
drome or a combination of these conditions. 
(Grade C) 


Treatment of elderly patients with nocturia 
should depend on the underlying causes: 


For patients with an overactive bladder syndro- 
me, consider an antimuscarinic agent. (Grade 
B) 


For patients with nocturnal polyuria and eviden- 

ce of volume overload, consider behavioural 
and medical strategies to reduce oedema and a 
late afternoon dose of a rapid-acting diuretic. 
(Grade C) 


For patients with nocturnal polyuria of uncertain 

cause, consider a careful, dose-titration trial of 
DDAVP with vigilant monitoring of serum 
sodium and clinical condition. (Grade B) 


For patients with a primary sleep disorder and 
nocturia, the sleep disorder should be treated to 
determine the impact on nocturia. (Grade C) 


For patients who are most bothered by inability 
to achieve sleep after an episode of nocturia, 
consider a dose of a short-acting hypnotic 
(Grade C) 


VIII. RECOMMENDATIONS FOR 
RESEARCH 


Determine the relative roles of lower urinary 
tract disorders, medical conditions, hormonal 
factors, sleep disorders, and other conditions 
the pathophysiology of nocturia in frail older 
persons. 


Further study the effectiveness of drug therapy 
for nocturia, in particular the role of antimusca- 
rinics, DDAVP, alpha-adrenergic agents, and 
various combinations of these. 

Evaluate multi-component interventions for 
nocturia that include treatment for underlying 
medical and sleep disorders, behavioural strate- 
gies, and drug treatments. 


F. MODELS OF CARE FOR THE 
FRAIL ELDERLY 


L BACKGROUND 


Throughout the world, frail elderly people are cared 
for in a variety of settings using many different 
models of care. While there are very few studies that 
examine these models in relation to the management 
of UI, a discussion of selected models is useful in 
identifying the challenges and opportunities to 
improve continence care in this population. This des- 
criptive section briefly outline four models of care 
particularly relevant to the management of UI in the 
frail elderly: home care, continence nurse advisors, 
collaborative practices between advance practice 
nurses and physicians, and long term institutional 
care. A comprehensive review of worldwide care 
models is outside the purview of this section. The 
models described as examples raise particular issues 
regarding the impact of care organization on inconti- 
nence management for frail persons. 


Il. HOME CARE 


Most care for the frail elderly who live at home is 
provided by spouses, children, other relatives, and in 
some cases neighbours or friends. Such “informal” 
care may result in important barriers to continence 
care. First, caregivers may not be available 24 hours 
per day, and thus regular toileting assistance may 
only be intermittently available. Toileting pro- 
grammes (e.g., prompted voiding) and intermittent 
catheterisation therefore may be impossible to 
implement consistently. Second, many caregivers for 
frail people are in fact frail themselves. Spouses and 
even adult children may have medical illnesses 
and/or functional problems that make it physically 
difficult and stressful for them to provide continence 
care. Third, even among some caregivers who are 
physically capable and available to assist with conti- 
nence care, negative attitudes and lack of education 
may pose substantial barriers to providing the requi- 
red care. One trial has documented that in selected 
frail homebound people with UI with motivated 
caregivers, behavioural intervention can be effective. 
[259] 


Trained, paid caregivers for frail elderly living at 
home are variably available throughout the world. In 
the U.S. for example, Medicare (health insurance for 
those aged 65 and older) pays for some in-home 
skilled nursing and physical therapy services on a 
limited basis after an acute hospitalisation and for 
some supplies related to catheter care. These services 
may be useful to improve mobility and toileting 
skills, or to teach the patient and/or caregiver how to 
manage intermittent or long term indwelling cathete- 
risation, but they are not available for the ongoing 
management of UI in the home. 


Provision of home health aides who can assist with 
continence care and continence care supplies (e.g. 
incontinence pads and catheter supplies) varies 
within and between countries. Thus, for example, the 
vast majority of frail elderly incontinent people in 
the U.S. do not receive formal, publicly supported 
in-home continence care. For those who do not have 
an available and motivated caregiver, this situation 
usually results in the use of incontinence pads, which 
themselves are expensive. 


Some frail elderly will devise homemade alterna- 
tives to incontinence pads, which are not as effecti- 
ve, comfortable or safe. 


IHI. CONTINENCE NURSE 
ADVISORS 


In many countries (U.K., Australia, and Canada, 
among others), continence nurse advisors are avai- 
lable who can provide extremely valuable services 
for frail elderly with UI. Continence nurse advisors 
are highly trained in continence assessment and 
management. They are generally funded by the 
government and function as public health nurses for 
a region associated with one or more hospitals. They 
serve as advisors to physicians, nurses, and other 
health care professionals, as well as patients and 
their families. They provide education for staff, 
patients, and families that is critical for optimal care 
of the frail elderly. They also assist hospital staff in 
the assessment and management of incontinence in 
hospitalised frail elderly, and coordinate follow up 
care in the home or in an outpatient clinic. 


One study of continence nurse advisors in Canada 
demonstrated their effectiveness in assisting with the 
management of incontinence in older people. [260] 
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IV. COLLABORATIVE PRACTICES 
BETWEEN ADVANCE PRACTICE 
NURSES AND PHYSICIANS 


In many countries, publicly supported continence 
nurse advisors are not available. However, other 
models have developed that generally involve a col- 
laborative practice between a nurse with advanced 
training and special interest and expertise in conti- 
nence care, and a physician (usually an urologist, 
gynaecologist, or geriatrician). Such collaborations 
can be vital for providing optimal continence care for 
the frail elderly because of the multifactorial nature 
of incontinence in this population, and the multi- 
component therapies that often are employed (e.g. 
behavioural therapy with biofeedback in conjunction 
with pharmacologic treatment). In the U.S. many 
nurses with specialised training and interest are 
members of specialty organisations such as the Ame- 
rican Urological Association, the Wound Ostomy 
Continence Nurses Society, and the Society of Uro- 
logical Nurses and Associates. Advance practice 
nurses with a nurse practitioner degree can be reim- 
bursed by Medicare directly for their services, and in 
some rural areas of the U.S. can work independently 
of a physician. This enables them to provide reim- 
bursable services in private offices and clinics, pro- 
vide education and consultation to nursing homes 
and other long term care facilities, and to assist with 
the assessment and management of incontinence to 
frail incontinent elderly in their homes. Although litt- 
le data are available to support the effectiveness of 
this model, it is becoming more widespread in the 
U.S., and successful similar models of have been 
described in other countries (e.g., Israel and Italy). 


V. INSTITUTIONAL LONG TERM 
CARE 


Long term care for the frail elderly is provided in a 
variety of types of institutional settings throughout 
the world. Continence care in these settings is 
dependent upon many factors, including the physical 
environment; the organisational culture and leader- 
ship commitment to providing high quality care; the 
number, education, and motivation of direct care 
staff; access to physicians with interest and unders- 
tanding of continence care; and financial and regula- 
tory incentives to provide appropriate continence 
care. The U.S. National Association for Continence 
has issued a blueprint for continence care for assisted 
living facilities. Assisted living is rapidly growing in 


the U.S., and the population cared for in these facili- 
ties is very frail, and in fact overlaps substantially 
with the types of frail elderly cared for in nursing 
homes. Assisted living communities also are being 
established in other countries (e.g., the UK) but the 
nature of the populations, their ageing over time, and 
care needs are unknown. There are no data on the 
quality of management of UI for frail elderly resi- 
ding in assisted living facilities. 


The section on Behavioural Interventions above 
reviews studies of interventions with nursing home 
staff to improve continence care. These interventions 
have generally met with limited success because they 
have not addressed the culture, staffing, and overall 
system of care in these facilities. 


There are two broad strategies that have been 
employed in efforts to provide high quality continen- 
ce care to frail elderly people who reside in nursing 
homes. The first is a standardised approach to identi- 
fication, assessment, and management of incontinen- 
ce that is embedded in the government-required 
Resident Assessment Instrument. [261] The Resident 
Assessment Instrument is composed of two compo- 
nents: the Minimum Data Set, and the Resident 
Assessment Protocols. One of the sections of the 
Minimum Date Set assesses continence status. It 
appears to be accurate in identifying incontinent 
patients, but not in determining the severity of incon- 
tinence and changes over time. [262] One of the 18 
Resident Assessment Protocols specifically 
addresses UI. The UI Resident Assessment Protocol 
has been partially validated in a sample of approxi- 
mately 100 frail, incontinent patients in one large 
academically affiliated nursing home. [263] The 
American Medial Directors Association has publi- 
shed a clinical practice guideline for UI management 
in nursing homes, based on the U.S. Agency for 
Healthcare Policy and Research guideline as well as 
federal regulations (see below). [264] Despite the 
existence and dissemination of these guidelines, 
recent studies document major differences between 
the recommendations in practice guidelines and 
regulations and the continence care actually delive- 
red in relatively large samples of U.S. nursing 
homes. [68, 128,265,266] 


A second strategy has been the use of principles of 
continuous quality improvement and total quality 
management. [267] The key elements are the educa- 
tion and involvement of direct care staff, the identi- 
fication of a “champion” and a team to implement 
the programme, and the continuous collection and 
analysis of quantitative outcome data using prin- 
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ciples of statistical quality control. One study suc- 
cessfully used a computerised assessment and quali- 
ty improvement software programme and external 
oversight to maintain a 50% reduction in incontinen- 
ce in 8 diverse, geographically dispersed U.S. nur- 
sing homes. [131] A second implemented a quality 
improvement programme in 5 diverse U.S. nursing 
homes, but UI reduction was more modest (20-30%) 
in this effort to translate research into practice. [158] 


Nursing home staffing is major barrier to translating 
research on prompted voiding and other interven- 
tions (see Behavioural interventions above) into 
practice. Randomised trials of an intervention that 
combines prompted voiding with low intensity exer- 
cise (Functional Incidental Training) have documen- 
ted that this intervention dramatically improves both 
urinary and faecal incontinence (as well as strength 
and mobility). [268,269] One of these studies invol- 
ved nearly 200 frail, incontinent, predominantly 
female residents in 8 U.S. community nursing 
homes. [269] The intervention is costly: it takes 
about three times longer than usual continence care 
(checking, changing, and some toileting), and it does 
not pay for itself by reducing the incidence of acute 
illnesses that might, at least in theory, be prevented 
by the improved continence and mobility. [270] 
Thus, this type of UI intervention in the frail elderly 
must be justified by its impact on function and qua- 
lity of life, and not its effects on the costs of care. 
This is a major barrier to improving continence care 
for the frail elderly throughout the world because 
resource constraints are stringent and only getting 
more challenging as we face a rapid growth in the 
frail elderly population. [271,272] 


VI. RECOMMENDATIONS FOR 
RESEARCH 


Compare the efficacy of specific models of UI 
care for frail elderly around the world 


Determine the factors associated with the effec- 
tiveness of care models in countries with diffe- 
rent organization of health care 


Explore the feasibility of generalising models to 
different health care systems and countries 


Evaluate the efficacy of specific UI treatments 
across a range of specific health care systems 


G. FAECAL INCONTINENCE 


L BACKGROUND 


Faecal incontinence (FI) in older people is a distres- 
sing and socially isolating symptom that places them 
at greater risk of morbidity, [273,274] mortality, 
[275,276] and dependency. [275,277] Many older 
individuals with FI do not volunteer the problem to 
their primary care physician/general practitioner or 
nurse, and regrettably, health care providers do not 
routinely enquire about the symptom. This ‘hidden 
problem’ therefore can lead to a downward spiral of 
psychological distress, dependency, and poor health. 
The condition also takes its toll on carers; FI is a lea- 
ding reason for requesting nursing home placement. 
[273] Even when health care professionals noted that 
older people have FI, the condition is often managed 
passively, especially in the long-term care setting 
where it is most prevalent. The importance of identi- 
fying treatable underlying causes of FI in frail older 
people rather than just applying passive management 
(e.g. pads provision without assessment) is highly 
emphasised in national guidance documents such as 
the UK Department of Health report Good Practice 
in Continence Services. [278] Adherence to such 
guidance is however generally suboptimal and infre- 
quently audited. 


II. PREVALENCE AND RISK 
FACTORS FOR FAECAL 
INCONTINENCE 


1. QUALITY OF DATA 


There is a lack of standardisation in defining FI 
among epidemiological studies in older adults, 
which creates opportunities for misclassifications of 
the condition and hampers cross-study comparisons. 
Most community-based studies examine prevalence 
of FI occurring at least once over the previous year, 
which may overestimate the prevalence of signifi- 
cant symptoms, but does provide the upper limit for 
FI occurrence in this population. Long-term care stu- 
dies mostly measure weekly or monthly occurrence. 
None of the epidemiological studies in older adults 
used FI scoring systems such as the Wexner score 
(which includes use of pads, impact on lifestyle, 
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consistency and frequency of FI). [279,280] Howe- 
ver, while the Wexner score is the most widely used 
scale in clinical research, there are insufficient data 
to support its universal use as a standardised grading 
system for FI, particularly as it has not been valida- 
ted for use in older people. 


The studies reviewed include two prospective cohort 
studies; [275, 281] all the others are retrospectively 
conducted surveys. Risk factor analyses were unad- 
justed in some studies, [282,283] and retrospectively 
conducted in all but one. [276] The epidemiology of 
FI in older adults varies according to the general 
health of the study population, so studies were exa- 
mined according to the setting in which the work was 
conducted (community, hospital, or nursing home). 
Prevalence of FI in adults is discussed in full in 
Chapter 1: Epidemiology, and only data relevant to 
older people are presented below. 


2. RESULTS 
a) Community-dwelling persons 


A U.S. survey of 2400 randomly selected individuals 
aged > 50 years showed the prevalence of FI (> 1 
episodes in the past year) increased linearly with age 
in men (8% among men in their 50’s to 18% among 
men in their 80’s) but not in women. [284] Half of 
the individuals reporting FI also reported UI. 


Another similar U.S. survey reported a prevalence of 
2.2% (definition for FI included uncontrolled passa- 
ge of gas) for a population aged 18 and upwards, old 
age (> 65 years) was independently associated with 
FI in a subgroup analysis, but not as strongly as phy- 
sical limitations and poor general health. [273] 


An English study of 10,047 community-dwellers 
>40 years showed an age-related increase in preva- 
lence of FI (peaking at 11.6% for FI and 22% for fae- 
cal soiling at > 80 years), with no gender differences. 
[285] FI was more likely to have an impact on 
bowel-related quality of life in older people. In ano- 
ther British interview study (aged > 65 years living 
at home, n=2818), FI prevalence was lower (3% in 
over 75’s); data was obtained by interview (rather 
than by postal questionnaire). [274] FI was associa- 
ted with greater physical disability, anxiety and 
depression. Over two-thirds of patients with FI also 
had UI. The prevalence of FI among 527 Irish pri- 
mary care patients aged >75 years was 9%, with 
about 15% experiencing daily incontinence. [286] 


A community-based study from Japan found the pre- 
valence of daily FI to be 2% in people > 65 years 


(n=1405); 8.7% of men and 6.6% of women reported 
“some degree” of FI. [287] Among those > 85 years, 
29% of women and 25.4% of men (or their carers) 
reported FI; the great majority of these individuals 
also had UI. Independent risk factors for FI were age 
>75 years, poor general health (measured as Activi- 
ties of Daily Living dependency), stroke, dementia, 
no participation in social activities, and a feeling that 
there is not much to live for. The study followed up 
this cohort after 42 months and found that severe FI 
(>once weekly) was associated with increased mor- 
tality, independently of age, gender, and poor general 
health. [275] 


b) Hospitalized patients 


A British survey of 627 hospitalised patients aged 
>65 found the prevalence of at least weekly FI was 
14%. [283] In an Australian survey of 247 consecu- 
tive acutely hospitalised patients of all ages, 22% 
self-reported FI. [288] 


c) Long-term care residents 


A prospective study of 2,602 nursing home residents 
in France found a baseline prevalence of FI of 54%, 
and equally prevalent in women and men. [276] 
Among those continent at baseline, the incidence of 
new FI over 10 months was 20%; new FI was tran- 
sient (<5 days) in 62%, and long-lasting in 38%. Of 
the patients who developed lasting FI, 26% died 
within 10 months, as compared with 6.7% of those 
who remained continent. Independent correlates of 
new-onset FI were age over 70 years, urinary incon- 
tinence, neurological disease, poor mobility, and 
impaired cognitive function. 


A survey of nursing home residents in England (498 
residents living in 21 long-term care facilities) sho- 
wed that FI occurred weekly or more often in 29%, 
and less frequently in a further 23% (a total of 52% 
were incontinent at some time). [282] 


Another British survey of at least once weekly incon- 
tinence in institutionalised adults aged > 65 showed 
prevalence rates of 13% in residential homes, and up 
to 37% in nursing home residents. [283] Amongst 
these UK studies, there was a wide variation in pre- 
valence of FI ranging from 17% to 95% between 
individual nursing homes. [282,283,289] As the 
case-mix within these nursing homes is likely to be 
comparable, the variations may well be more reflec- 
tive of different standards of care, rather than of dif- 
ferent patient characteristics. The strongest univaria- 
te associations with FI in these long-term care stu- 
dies (no multivariate analysis done) were physical 
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dependency and impaired mobility, particularly 
where help was needed to transfer from bed to chair. 
[282,283] 


Prevalence rates for FI of 17-46% have been docu- 
mented in US and Canadian nursing homes. 
[281,290] One study documented independent risk 
factors for FI in nursing home residents as frequent 
diarrhoea, watery stool, dementia, restricted mobili- 
ty, and male sex. [281] Another found no gender 
association with FI in nursing home residents (mean 
age 84); risk factors were functional dependency, 
visual impairment, restraints, tube feeding, demen- 
tia, diarrhoea, and constipation. [277] 


3. FAECAL INCONTINENCE IN OLDER ADULTS - 
THE “HIDDEN”? PROBLEM 


FI frequently goes unrecognised by health care pro- 
viders, even in settings where systematic case fin- 
ding instruments may be in place (e.g. Minimum 
Data Set, [291] Single Assessment Process[292]). In 
a British community-based study of primary care 
patients aged > 75 years, only half of patients (or 
their carers) reporting FI had discussed the problem 
with a health care professional, and their primary 
care physicians had full knowledge of incontinence 
status in only 33% of patients with FI. [286] Likewi- 
se, another UK study found that less than 50% of 
older people with FI living at home had spoken with 
a health care professional, although 25% (women 
more so then men) stated that they would like to do 
so. [274] Even in a younger cohort of patients with 
FI (mean age 53), most cases were unrecognised by 
primary care physicians/GP’s. [293] Similar findings 
were seen among women in the United Arab Emi- 
rates, with FI under-reporting resulting from cultural 
attitudes and public misperceptions about FI. [294] 


Among acutely hospitalised patients of all ages in 
Australia, only | in 6 of those reporting FI had the 
symptom documented by ward nursing staff. [288] 


In U.S. nursing homes, nursing staff were aware of 
FI in only 53% of residents self-reporting the condi- 
tion (concordance between resident and nurse kappa 
= 0.34, 95% CI 0.24-0.43). [290] In another study, 
only 15% of residents with UI and/or FI had a physi- 
cian mention it in the nursing home record. [295] In 
the U.K., only 4% of residents with long-standing FI 
had been referred to their general practitioner for fur- 
ther assessment. [289] A recent audit suggests that FI 
documentation has improved, but is still suboptimal. 
[296] 


4. 


SUMMARY OF EVIDENCE 


a. The prevalence of FI increases with age, parti- 


a 


=. 
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cularly in the 8th decade and beyond. (Level 2) 


. The prevalence of FI is higher in acute hospitals 


and nursing homes than in the community, 
making frail older people the group most affec- 
ted. (Level 2) 


. Unlike in younger populations, the prevalence 


of FI in frail older people is equal to or greater 
in men than women (Level 2). This predomi- 
nance of older men is most striking among nur- 
sing home residents. The pathophysiology 
underlying these findings in men have yet to be 
explored. 


. The prevalence of FI varies dramatically bet- 


ween nursing homes. (Level 3) 


. FI is often coexists with UI in frail older people. 


(Level 2) 


Aside from age, impaired mobility, dementia, 
neurological disease, and loose stool are pri- 
mary risk factors for FI in older people. (Level 
2) 


. Physicians and nurses in primary care, acute 


hospitals, and long term care have poor aware- 
ness of FI in their patients. (Level 2) 


. Nursing homes staff infrequently refer residents 


with FI to their primary physicians for further 
assessment (Level 3), which may reflect a ten- 
dency toward passive management (e.g. pad 
use). 


. Older people may be reluctant to volunteer FI 


symptoms to their health care provider for 
social or cultural reasons, or due to mispercep- 
tions that FI is part of the ageing process and 
therefore untreatable. (Level 2) 


. National and global significant geographic 


variations in specialist medical and nursing 
expertise in bowel care may affect FI case-fin- 
ding in older people. (Level 3) 


5. RECOMMENDATIONS FOR MANAGEMENT- 


e Bowel continence status should be established 


by direct questioning, direct observation, and/or 
systematic case finding instruments in: 


- nursing and residential home residents 
(Grade A), 


- hospital inpatients aged > 65 (Grade C), 


- people aged > 80 living at home 
(Grade B), 


- frail older people with UI (Grade A), 


- frail older people with impaired mobility 
and/or impaired cognition (Grade B), 


- frail elderly with neurological disease 
(Grade B). 


e Primary care physicians/general practitioners, 
community nurses, hospital staff, and long-term 
care staff should routinely enquire about FI in 
frail older patients. (Grade B) 


° Health care providers should be sensitive to cul- 
tural and social barriers discouraging patients 
from talking about FI. (Grade B) 


e Implement systematic outreach programmes to 
make it easier for frail older people and their 
carers to discuss FI with their primary care pro- 
vider. (Grade C) 


e Because UI and FI often coexist; continence 
care workers should be trained in identification 
and management of both types of incontinence. 
(Grade C) 


6. RESEARCH RECOMMENDATIONS 


e Develop models for overcoming barriers to FI 
reporting and detection. 


e Examine underlying reasons for variation in FI 
prevalence between nursing homes (such as 
standards of care, patient case-mix, reporting). 
(Grade C) 


HI. THE AGEING LOWER BOWEL 
AND PATHOPHYSIOLOGY IN 
OLDER ADULTS WITH FAECAL 
INCONTINENCE 


1. QUALITY OF DATA 


The findings from physiological studies of the lower 
bowel in older adults tend to be variable due to: a) 
different techniques used in measuring anorectal 
function; b) unclear definition of the normative range 
of manometric measures for older people; c) poor 
matching between cases and controls of clinical fac- 
tors which may affect gut function (e.g. level of 
mobility), or inadequate clinical information; 
[297,298] and d) small subject numbers in some 
cases. [298-300] Studies reviewed are cohort case- 
control to evaluate age-effect, [301-303] young-old 
healthy subject comparisons, [300,301] and age- and 
sex-matched case-control studies of continent versus 
incontinent patients. [297,298 304] 


2. RESULTS 


a) Anorectal function in healthy older adults 


Studies of age effect in healthy volunteers have 
shown a linear reduction with ageing in squeeze 
pressures (external anal sphincter tone) in women 
after the age of 70, and in men from the 9th decade 
onwards. [301,302] Age beyond 70 years was asso- 
ciated with reduction in basal pressures (internal anal 
sphincter tone) in both genders, but to a greater 
degree in women. [301,302] A study of healthy 
adults in early old age showed no differences in 
sphincter pressures when compared with healthy 
young people. [300] 


Rectal motility appears to be unaffected by healthy 
ageing, [299] but an age-related increase in anorectal 
sensitivity thresholds has been observed, starting at 
an earlier age in women than men. [303] 


b) Anorectal function in older adults with faecal 
incontinence 


Two studies demonstrated prolonged pudendal nerve 
terminal motor latency (>2.2ms) in 34% of women 
aged over 50 with FI, though no relationship was 
observed between pudendal neuropathy and basal or 
squeeze pressures. [305,306] Advancing age was 
related however to declining basal pressures. [305] 
Single-fibre EMG in patients with FI > 70 years sho- 
wed increased fibre density in the external anal 
sphincter muscles compared with continent subjects, 
suggesting local reinnervation of these muscles fol- 
lowing neurogenic damage. [298] 
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Medically-frail elderly persons with FI have reduced 
internal anal sphincter pressures, and a lower thre- 
shold for expulsion of a rectal balloon compared 
with continent age-and sex-matched controls. [297] 
Persons with FI and dementia were more likely to 
exhibit multiple rectal contractions in response to 
rectal distension, though the role of these “uninhibi- 
ted” contractions in causing FI was unclear. 
[297 307] 


A similar matched case-control study showed that 
elderly patients with rectal impaction and soiling had 
impaired rectal sensation (needing a larger volume 
before feeling the presence of a rectal balloon and 
the urge to defecate), lower rectal pressures during 
rectal distension, and impaired anal and perianal sen- 
sation (‘rectal dyschezia’). [304] Basal and squeeze 
pressures however were unimpaired in FI patients, 
and their rectoanal inhibitory response was well-pre- 
served. The authors concluded that overflow FI is 
primarily due to leakage of locally secreted mucus 
around an irritative rectal faecal mass despite well- 
preserved anal sphincter integrity. 


3. SUMMARY OF EVIDENCE 


= 


. Anorectal function in healthy older persons is cha- 
racterised by a tendency towards an age-related 
reduction in internal anal tone (Level 3), and a 
more definite decline in external anal sphincter 
tone, especially in older women. (Level 3) 


2. An age-related decline in anorectal sensitivity in 
women has been observed (Level 3), but rectal 
motility is well-preserved. (Level 3) 


3. Ageing alone appears to have little impact on ano- 
rectal function until later old age: from the 7th 
decade onwards in women and even later in men. 
(Level 2) 


4. Age-related internal anal sphincter dysfunction is 
an important factor in FI in later old age. (Level 3) 


5. Although pudendal neuropathy is an age-related 
phenomenon in women with FI, its significance as 
a predisposing factor for FI is unclear. (Level 2) 


6. Stool impaction predisposing to overflow FI in 
frail older adults is related to rectal dyschezia cha- 
racterised by reduced anorectal tone, increased 
compliance, and impaired sensation. (Level 3) 


7. Overflow FI is due primarily to mucus secretion 
from around a rectal faecal bolus, rather than to 
impaired sphincter function. (Level 3) 


4. RECOMMENDATIONS FOR MANAGEMENT 


FI should not be considered an inevitable conse- 
quence of ageing. (Grade B) 


Evaluation should include a digital examination 
to identify rectal stool impaction causing over- 
flow. (Grade B) 


Patients who are unaware of the presence of a 
large faecal bolus in the rectum may have rectal 
dyschezia, and should be considered at risk of 
recurrent impaction with overflow. (Grade C) 


IV. CAUSES OF FAECAL 
INCONTINENCE IN OLDER PEOPLE 


The causes of FI in older people, unlike in younger 
adults, are often multifactorial, making comprehen- 
sive assessment key. [308-310] The aim of this sec- 
tion is to categorise the causes of FI in frail older 
adult in a clinically meaningful way, emphasising the 
identification of potentially reversible factors. 


1. OVERFLOW INCONTINENCE SECONDARY TO 
CONSTIPATION AND STOOL IMPACTION 


Constipation is the most important cause of FI in 
frail older people, and is prevalent, treatable, preven- 
table, and frequently overlooked. In a UK hospital, 
faecal impaction was a primary diagnosis in 27% of 
acutely hospitalised geriatric patients. [304] Conti- 
nuous faecal soiling and faecal impaction on rectal 
examination was the underlying problem in 52% of 
nursing home residents with long-standing FI. [289] 
Constipation (defined as self-reported difficult eva- 
cuation or infrequent bowel movements) has been 
found in 57% of women and 64% of men in residen- 
tial homes, and 79% and 81% respectively in nursing 
homes. [311] The high prevalence of constipation in 
nursing homes is striking because 50-74% of long- 
term care residents use one or more daily laxatives. 
[282 ,290,311-313] 


A prospective U.S. study looked at baseline charac- 
teristics predictive of new-onset constipation in 
elderly nursing home patients, using the Minimum 
Data Set. [291] Over three months, 7% developed 
constipation (i.e., two or fewer bowel movements 
per week or straining on more than 25% of occa- 
sions) with independent predictors being white race, 
poor fluid consumption, pneumonia, Parkinson’s 
disease, allergies, poor ability to move in a bed, 
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arthritis, taking more than 5 medications, dementia, 
hypothyroidism, and hypertension. It was postulated 
that allergies, arthritis, and hypertension were asso- 
ciated primarily because of the constipating effect of 
drugs used to treat these conditions. Other epidemio- 
logical data regarding risk factors for constipation 
(and their supporting level of evidence) are given in 
Table 10. 


Table 10. Risk factors for constipation in older people 


RISK FACTORS 


Polypharmacy (Level 2) 
Anticholinergic drugs (Level 2) 
Opiates (Level 3) 

Iron supplements (Level 3) 

Calcium channel antagonists (Level 3) 
Nonsteroidal anti-inflammatory drugs (Level 2) 
Immobility (Level 2) 
Institutionalisation (Level 3) 
Parkinson’s disease (Level 2) 
Diabetes mellitus (Level 2) 

Low fluid intake (Level 2) 

Low dietary fibre (Level 3) 

Dementia (Level 2) 


Depression (Level 3) 


2. SUMMARY OF EVIDENCE 


1. The prevalence of both self-reported and symp- 
tomatic constipation are high in frail older 
people. (Level 2) 


2. Older women have higher rates of self-reported 
constipation and related symptoms than older 
men, although this gender difference is less 
marked beyond age 80. (Level 2) 


3. Nursing home residents have a higher preva- 
lence of all constipation-related symptoms than 
community-dwelling individuals, including 
infrequent bowel movements, straining, and 
hard stool. (Level 2) 


4. Advancing age increases the risk for heavy 
laxative use and symptom-based constipation 
among nursing home patients. (Level 3) 


5. The prevalence of constipation in nursing 
homes is high despite heavy laxative usage 
(Level 2), implying that a) laxative 


prescribing may be ineffective, and b) non- 
pharmacological approaches to treatment are 
under-utilised in this setting. 


6. Frail older people are at greater risk of faecal 
impaction, overflow FI, and other complica- 
tions of constipation. (Level 3) 


7. There are numerous potentially modifiable risk 
factors for symptomatic constipation in frail 
older people. (Level 2) 


3. OTHER CAUSES 
a) Functional faecal incontinence 


Functional FI occurs in individuals who are unable to 
access the toilet in time due to impairments in mobi- 
lity, dexterity, and/or vision. These patients may have 
normal lower gut function. Epidemiological studies 
of nursing home residents (see above) have repea- 
tedly shown that poor mobility is a strong risk factor 
for FI. [273,276,281,287] and constipation in older 
people. [311,314,315] While these studies primarily 
examined immobility, it is likely that sensory and 
dexterity impairment also contribute to FI. 


b) Comorbidity-related incontinence 


The following diseases may cause FI, and are more 
common in older people: 


1. DEMENTIA-RELATED FI 


Patients with advanced dementia may have a corti- 
cally disinhibited bowel pattern, with a tendency to 
void formed stool once or twice daily following mass 
peristaltic movements. One study identified demen- 
tia as the primary cause of FI in 46% of nursing 
home residents, [289] and dementia has been identi- 
fied as an independent risk factor in epidemiological 
studies. [276,281,287] Persons with dementia very 
commonly also have UI. [287] 


2. STROKE 


After stroke, the prevalence of FI is 30-56% in the 
acute stage, 11% at 3 months, and 11-22% at 12 
months. [316,317] FI may develop months after 
acute stroke and can be transient, consistent with 
constipation with overflow as one possible cause. 
[310,314,318] Epidemiological data suggest that FI 
is associated more with disability-related factors 
(particularly functional difficulties using the toilet 
and antimuscarinic medications) than stroke-related 
factors (e.g., severity and lesion location). [318,319] 


3. DIABETES MELLITUS 


FI may occur in people with diabetic neuropathy 
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affecting the gut through the dual mechanisms of 
nocturnal diarrhoea due to bacterial overgrowth from 
severe prolongation of gut transit[320] and multifac- 
torial anorectal dysfunction. Case-control studies 
show that diabetic patients with FI have reduced 
basal and squeeze pressures, spontaneous relaxation 
of the internal anal sphincter, reduced rectal com- 
pliance, and abnormal rectal sensation. [321,322] 
Diabetic anorectal dysfunction predisposing to FI 
can be further exacerbated by acute hyperglycaemia. 
[323] 


4. SACRAL CORD DYSFUNCTION 


Diminished parasympathetic outflow from the sacral 
cord may cause rectal dyschezia. [304] Rectal dys- 
chezia is characterised by impaired rectal sensation, 
lower rectal pressures during rectal distention, and 
impaired anal and perianal sensation. It is associated 
clinically with recurrent rectal impaction and soiling. 
Common conditions in older people that could 
impair sacral cord function are ischaemia and spinal 
stenosis. 


c) Anorectal incontinence 


Studies of older people with FI suggest that age-rela- 
ted internal anal sphincter dysfunction is an impor- 
tant contributing factor, [297,305] as it lowers the 
threshold for balloon (stimulated stool) expulsion. 
[297] Childbearing is linked to later-life FI via struc- 
tural damage to the external anal sphincter and pel- 
vic musculature. [324] Uterovaginal prolapse and 
rectocoele are independent risk factors for FI in 
women attending urogynaecology clinics. [315,325] 
Rectal prolapse, which occurs more commonly in 
older adults, also is associated with FI. [302] 


d) Loose stools 


Loose stool increases the risk of FI in normally 
continent older adults by overwhelming a functional 
but age-compromised sphincter mechanism. Frail 
older individuals are particularly susceptible to 
bowel leakage in the context of loose stools. 
[276,289] In a prospective nursing home study, 44% 
of FI cases were related primarily to acute diarrhoea. 
[276] 


Potentially reversible causes of loose stools in frail 
older adults include: 


° Excessive use of laxatives: One-third of communi- 
ty-dwelling people aged > 65 regularly take laxa- 
tives, far exceeding the prevalence of constipation in 
this population. [326] In the nursing home, laxative 


use (in particular ‘Codanthramer,’ a docusate-stimu- 
lant combination agent) has been linked to FI. [282] 


e Drug side-effects: e.g., protein-pump inhibitors, 
selective serotonin re-uptake inhibitors, magnesium- 
containing antacids, cholinesterase inhibitors 


° Lactose intolerance (an age- and ethnicity-related 
condition): One study found lactose malabsorption 
in 50% in healthy women aged 60-79, versus 15% in 
those aged 40-59. [320] 


° Antibiotic-related diarrhoea: Among hospitalised 
patients, age, female gender, and nursing home resi- 
dency significantly increases the risk for Clostridium 
difficile-associated diarrhoea from antibiotic use. 
[322] C. difficile-related diarrhoea takes longer to 
resolve following treatment in frailer older 
patients[327] In addition, FI has been found to be a 
risk factor for recurrent C. difficile (53% of patients 
studied), in addition to prolonging fever during the 
initial episode. [328] 


Loose stools should also be considered a possible 
indicator of serious underlying disease such as neo- 
plasm and colitis, and all patients with this symptom 
should be screened clinically for systemic illness; 
colonoscopy should be considered to rule out colo- 
rectal cancers in appropriate patients. [329] 


4. SUMMARY OF EVIDENCE 


1. Overflow FI secondary to stool impaction is the 
primary cause of FI in frail older people. (Level 
3) 


2. The multiple potentially-modifiable causes of 
constipation in older people (Level 2) are like- 
ly also risk factors for overflow FI. (Level 3) 


3. Frail older people (particularly those with neu- 
rological disability) may have FI because of 
functional impairment. (Level 2) 


4. Dementia is an important cause of FI in frail 
older people. (Level 2) 


5. FI is a common following stroke (Level 2), but 
factors other than stroke status itself may 
contribute to FI in stroke survivors. (Level 2) 


6. Loose stools predispose frail elderly people to 
soiling (Level 2), have numerous potentially 
reversible causes (Level 3), and could be indi- 
cative of underlying colonic disease (e.g., colo- 
rectal cancer or colitis). (Level 2) 
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5. RECOMMENDATIONS FOR MANAGEMENT 


° All older frail persons with FI should be evalua- 
ted for the following potentially modifiable risk 
factors: 


Constipation causing impaction and over- 
flow (Grade B) 


Loose stool (Grade B) 


Impaired mobility Grade B) 


Difficulty with using the toilet (acute or 
chronic) (Grade B) 


Delirium (Grade C) 
Anal sphincter weakness (Grade B) 


Impaired vision and/or manual dexterity 
(Grade C) 


Medications (Grade C) 


° All frail older people with overflow FI should be 
assessed for potentially modifiable causes of 
constipation. (Grade B) 


° In frail older persons, evaluation for colorectal 
carcinoma as a cause of loose stools should be 
predicated on the patient’s goals of care, comor- 
bidity, and life expectancy, and whether the dia- 
gnosis would change management. (Grade B). 


V. EVALUATION OF FAECAL 
INCONTINENCE IN OLDER ADULTS 


The algorithm summarises the clinical evaluation of 
FI in this population (Figure 2). It emphasises a 
structured comprehensive clinical approach, which 
can be undertaken by doctor or nurse specialist. 
[309] In most cases the clinical evaluation will pro- 
vide sufficient diagnostic information on which to 
base a feasible management plan without resorting to 
more specialised tests and assessments. The clinical 
usefulness of anorectal function tests and defecogra- 
phy in assessing older people with FI is limited by: a 
lack of normative data from healthy elderly; few 
standardised test protocols; and poor association bet- 
ween detected abnormalities and symptoms. 
[318,330,331] 


There is, however, room for improvement in this cli- 
nical area, as current surveys indicate a lack of tho- 
roughness by doctors and nurses in assessing FI in 


older people in all settings (community, acute hospi- 
tal, and nursing home), [296] including failure to 
obtain an accurate symptom history or perform rec- 
tal examinations. 


1. RESULTS 


Symptoms. Self-report of bowel symptoms relating 
to FI are reliable and reproducible in older persons, 
including long-term care residents. [332-334] Res- 
ponses to questions concerning FI by proxies nomi- 
nated by the patient concord well with patients’ 
index responses. [335] 


Documentation of the type of FI is diagnostically 
helpful. Constant leakage of loose stool or stool-stai- 
ned mucus is characteristic of overflow around an 
impaction, while small amounts of leakage suggests 
anal sphincter dysfunction. If external anal sphincter 
weakness predominates, patients often report urgen- 
cy prior to leaking (urge FI), while those with inter- 
nal sphincter dysfunction tend to have unconscious 
leakage of stool (passive FI). [336] Patients with 
dementia-related FI often pass complete bowel 
movements, especially in response to the gastrocolic 
reflex after meals. 


Assessment of FI must include an assessment for 
constipation. Based on recently updated international 
consensus, constipation is now defined according to 
self-report of more specific bowel-related symptoms 
( ‘Rome II criteria’). [337] Another definition useful 
both in practice and in clinical research is two or 
more of the following symptoms on more than 25% 
of occasions in the prior 3 months: <2 bowel move- 
ments per week; hard stool; straining; feeling of 
incomplete evacuation. [324] 


It is important to identify the constipation subtype 
rectal outlet delay in older people, defined as the fee- 
ling of anal blockage during evacuation and prolon- 
ged defaecation (more than 10 minutes) and/or need 
for manual evacuation. [338] It affects 21% of 
people living in the community aged 65 and 
over[324] and may lead to rectal impaction and FI. 
Constipated older people tend to suffer primarily 
from difficulties with rectal evacuation and symp- 
toms of straining and hard stool rather than from 
reduction in stool frequency. [339] 


Objectively, however, the clinical definition of 
constipation relies on evidence of excessive stool 
retention in the rectum and/or colon. Such objective 
assessment is particularly important in frail older 
people who may: 
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be unable to report bowel-related symptoms due to 
communication or cognitive difficulties; 


have regular bowel movements despite rectal or 
colonic stool impaction; 


have impaired rectal sensation and rectal dysche- 
zia and be unaware of a large rectal faecal bolus; 
[304] 


have non-specific symptoms and signs (such as 
delirium, leucocytosis, anorexia, functional decli- 
ne) in association with severe faecal impaction. 


A digital rectal examination is essential for identi- 
fying stool impaction, although an empty rectum 
does not exclude constipation. [315] Patients with FI 
without evidence of rectal impaction ideally should 
undergo a plain abdominal radiograph in order to 
assess the existence, extent and severity of faecal 
loading and evaluate for any bowel obstruction, sig- 
moid volvulus, or stercoral perforation secondary to 
impaction. [327,340] 


Digital assessment of squeeze and basal tone may be 
as sensitive and specific as manometry in discrimi- 
nating sphincter function between continent and FI 
patients aged over 50. [341] Easy finger insertion 
with gaping of the anus on finger removal indicates 
poor internal sphincter tone, while reduced squeeze 
pressure around the finger when asking the patient to 
“squeeze and pull up” suggests external sphincter 
weakness. 


Because FI is a primary independent risk factor for 
pressure ulcers in frail older people, [342] evaluation 
of skin integrity and ulcer risk assessment are impor- 
tant. Pelvic examination also is relevant in view of 
the association between pelvic organ prolapse (parti- 
cularly rectocoele) and FI in older women. [336,337] 


Abdominal pain, rectal bleeding, recent change in 
bowel habit, weight loss, and anaemia should prompt 
consideration of underlying neoplasm. [343] Colo- 
rectal cancer is associated with both constipation and 
laxative use, although the risk likely is confounded 
in underlying habits. [343] Chronic constipation 
alone is generally not an appropriate indication for 
colonoscopy. [344] However, because colorectal 
cancer prevalence increases with age, index of suspi- 
cion should be higher in older adults. [343] Bowel 
preparation for colonoscopy or barium enema may 
itself cause FI in frail older people; at the same time, 
dementia and stroke are independent predictors of 
inadequate colonic preparation. [345] 


Evaluation of toilet access should be multidisciplina- 


ry, and include assessments of functional status (e.g. 
Barthel Index), mobility (e.g. ‘up and go’ test), visual 
acuity (count fingers), upper limb dexterity (undoing 
buttons), and cognition (e.g. Abbreviated Mental 
Test Score). An even more practical assessment is to 
watch someone transfer and manage clothing. If a 
commode is used, the appropriateness of its design 
for the individual should be considered (e.g. trunk 
support, adaptability, mobility, foot support 
etc.)[308,346] (See Chapter 18: on Conservative 
Management of Faecal Incontinence). For communi- 
ty patients, the health care provider should be aware 
of the physical layout of the patient’s home, espe- 
cially bathroom details (location, distance from main 
living area, width of doorway for accommodating 
walking aids, presence of grab rails or raised toilet 
seat, low lighting levels, high degree of clutter) and 
hard to manage clothing. 


No bowel-specific quality of life scores have been 
developed for or evaluated in older persons with FI. 


A recent RCT evaluated a multi-component assess- 
ment and treatment intervention for bowel problems 
in frail older stroke patients who self-reported consti- 
pation or FI (Figure 2). [310] The assessment was 
done in the home, outpatient clinic, or hospital wards 
by a non-specialist nurse who had received simple 
training in bowel care. The structured assessment 
found that the majority of patients had more than one 
bowel problem: 66% had constipation, 56% rectal 
outlet delay, 22% rectal impaction, 30% FI (of whom 
12/22 had constipation with overflow) 41% had 
reduced internal sphincter tone; 55% weak external 
sphincter tone, 7% excessive pelvic floor descent, 
and 47% had difficulties with toilet access. 


2. SUMMARY OF EVIDENCE - ASSESSMENT OF 
FAECAL INCONTINENCE IN OLDER PEOPLE 


1. Current assessment of FI in older adults in rou- 
tine healthcare settings is suboptimal. (Level 3) 


2. Structured assessment of frail older people with 
bowel problems demonstrate multifactorial 
causes for FI and constipation. (Level 2) 


3. Structured nurse-led assessment is a feasible 
approach to bowel assessment in various heal- 
thcare settings. (Level 2) 


4. Documentation of the type of FI and related 
bowel symptoms by self-report, proxy report, 
or observation is feasible (Level 2) and dia- 
gnostically helpful. (Level 3) 
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. Constipation can be characterised clinically 


according to standardised symptom-based 
definitions in patients able to give a history. 
(Level 2) 


. Rectal examination should be done regarding 


faecal impaction in patients with overflow FI. 
(Level 2) 


. Digital assessment of sphincter tone can effec- 


tively estimate anal sphincter function in 
adults with FI. (Level 3) 


. Anorectal function tests and defecography are 


poorly associated with symptoms in older 
people with FI. (Level 3) 


. There are no Fl-specific quality of life mea- 


sures for frail older people. 


RECOMMENDATIONS FOR MANAGEMENT 


A standardized, structured assessment (inclu- 
ding cognitive and functional measures) by 
nurses or physicians is necessary to identify the 
multiple causes of FI (Grades B-C). These 
assessments can be done by in patients’ homes, 
the hospital, or institutions. (Grade B) 


Physicians should prioritise FI assessment in 
frail older people (especially in nursing homes) 
(Grade C). Nurses may be more aware of the 
problem, but should be specifically trained to 
look for underlying causes (Grade C), using 
approaches such as targeted training of non- 
specialist nurses. (Grade B) 


Hospital wards, primary care practices, and 
long-term care institutions internationally 
should have appropriate multidisciplinary pro- 
tocols for FI case-finding and risk assessment. 
(Grade C) 


Nurses should be trained to perform routine rec- 
tal examinations to evaluate stool retention. 
(Grade C) 


A careful bowel symptom history (FI and 
constipation) (Grade B), and assessment of 
bowel pattern (e.g., with a bowel chart) (Grade 
C), should be part of FI assessment. 


Digital assessment of sphincter tone should be 
performed in all older people with FI. (Grade 
C) 

Ano-rectal physiology tests are not generally 
required in the frail elderly, as they often do not 
alter the clinical assessment or management 
plan. (Grade C) 


In the initial assessment, older persons with FI 
without evidence of rectal stool impaction 
should undergo a plain abdominal radiograph 
to rule out higher impaction and other pro- 
blems. (Grade C) 


° FI can be the presenting symptom of colorectal 
cancer and may require investigation by colo- 
noscopy or barium enema (Grade C). Bowel 
preparation should be carefully planned in frail 
older people to avoid causing acute diarrhoea 
(Grade C), and inadequate clear out. (Grade B) 


e Pelvic examination should be done to identify 
pelvic organ prolapse (especially rectocele). 
(Grade B) 


° The impact of FI on patient and carer quality of 
life, usual activities, and attitude should be qua- 
litatively assessed. (Grade C) 


e Evaluation of toilet accessibility and usage 
/should be multidisciplinary. (Grade C) 


VI. TREATMENT OF FAECAL 
INCONTINENCE IN OLDER 
ADULTS 


1. QUALITY OF DATA 


There are very few published trials of FI treatment in 
older people, and no trials on FI prevention. The stu- 
dies reviewed had small numbers, [289,347] proble- 
matic methodology (e.g. not applying intent-to-treat 
tule, unclear reporting of drop-outs), [289,348] and 
all were non-blinded. There are Level 2 data that FI 
in older stroke patients relates more to frailty than to 
stroke-related factors, [318,332] so a recent RCT of 
multi-component treatment of bowel problems in 
stroke has been included. [310] A recent Cochrane 
review highlighted the limited evidence on drug the- 
rapy for FI in adults. [349] Randomised controlled 
trials examining effective laxative treatment for 
constipation in older adults generally lack power to 
detect treatment effects. [338] Surgery, biofeedback, 
containment (pads and anal plugs), and skin care are 
covered in Chapter 18: Conservative Management of 
Faecal Incontinence. 


2. TREATMENT OF FAECAL IMPACTION AND 
OVERFLOW FI IN OLDER PEOPLE 


One trial evaluated a therapeutic intervention in 52 
nursing home residents with FI, based on treatment 
recommendations to general practitioners. [289] 


1224 


Patients with rectal impaction and continuous faecal 
soiling were classified as having overflow, and trea- 
ted with enemas followed by lactulose, with comple- 
te resolution of FI in 94% of those with full treatment 
compliance (67% of enrollees). 


In a French study of 206 frail elderly nursing home 
residents, treatment of constipation using daily lactu- 
lose plus daily suppositories and weekly tap-water 
enemas was effective in improving overflow FI 
(incontinence at least once weekly associated with 
impaired rectal emptying) only when long-lasting 
and complete rectal emptying (monitored by weekly 
rectal examinations) was achieved. [350] However, 
complete rectal emptying was only achieved in only 
40%. FI episodes were reduced by 35% and staff 
workload (based on soiled laundry counts) fell by 
42% in those with effective bowel clearance. 


A systematic review of laxative treatment in elderly 
people commented that significant increases in 
bowel movement frequency have been observed 
with cascara and lactulose, while bulk laxative psyl- 
lium and lactulose to improve stool consistency and 
related symptoms [353]. Observational studies of 
nursing home residents and hospital inpatients sug- 
gest that stimulant and osmotic laxatives (lactulose 
and polyethylene glycol) may be effective. [338, 
351, 352] 


Although enemas are considered useful in the clini- 
cal setting for acute disimpaction and treatment of 
overflow, the only efficacy data are case-reports. 
Suppositories (bisacodyl with polyethylene glycol) 
may initiate faster evacuation in patients with spinal 
cord injury, who suffer from an extreme form of rec- 
tal outlet delay. [353] Acarbose and higher fiber inta- 
ke reduced the very prolonged colonic transit time in 
a case series of elderly long-term care patients with 
type 2 diabetes, [354] but bowel symptoms were not 
measured. 


3. TREATMENT OF DEMENTIA-RELATED 
FAECAL INCONTINENCE 


Prompted toileting programmes significantly increa- 
sed the number of continent bowel movements in an 
uncontrolled study of nursing home residents with 
dementia-related FI, but no impact was seen on FI 
frequency. [355] A RCT found that prompted toile- 
ting of frail nursing home residents significantly 
reduced FI frequency and increased the rate of 
appropriate toilet use, but did not effect the primary 
outcome measure of pressure ulcers. [114] A trial of 
daily codeine phosphate and twice weekly enemas in 


25 nursing home residents with dementia-related FI 
achieved continence in 75% of those fully treated. 
[289] 


4. TREATMENT OF ANORECTAL INCONTINENCE 
IN OLDER ADULTS 


There is no evidence to suggest that frail older 
people without significant cognitive problems are 
any less able to adhere to pelvic floor muscle retrai- 
ning programmes. 


Loperamide is recommended for treatment of ano- 
rectal incontinence, [356] though there is little 
research data on its efficacy in older people. 


In one small placebo-drug crossover trial in older 
adults, loperamide significantly reduced visual ana- 
logue scores for incontinence and urgency, and both 
prolonged colonic transit and increased basal tone. 
[357] For prevention of C. difficile in frail older hos- 
pital inpatients (and consequent loose stool with FI 
in those with weak sphincters), strict antibiotic poli- 
cies and hand washing by all staff before and after 
contact with patients have been shown to reduce the 
risk. 


5. MULTI-COMPONENT TREATMENT OF FI IN 
FRAIL OLDER PEOPLE 


In a UK RCT, 146 frail older stroke patients with 
constipation and/or FI were randomised to interven- 
tion or routine care. [310] The intervention consisted 
of a structured nurse assessment (history and rectal 
examination), leading to targeted patient/carer edu- 
cation with a booklet, and provision of diagnostic 
summary and treatment recommendations to the 
patient’s routine health care provider. 


After one year, intervention subjects were more like- 
ly to be altering their diet and fluid intake to control 
their bowel problem, and were receiving different 
primary care physician/general practitioner prescri- 
bed patterns of bowel agents. Although they also 
reported an improvement in number and ‘normality’ 
of bowel movements at 6 months, the effect was no 
longer significant at 12 months, possibly due to the 
small numbers of reported FI episodes. 


Bowel problems were often multifactorial. While 
this evaluation of a multi-component intervention 
did not define any one action that had an effect on 
bowel dysfunction, it did demonstrate the feasibility 
and efficacy of a structured modular approach that 
non-specialist doctors and nurses can use in various 
settings. 
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6. 


7. 


SUMMARY OF EVIDENCE - TREATMENT OF 
FAECAL INCONTINENCE IN FRAIL OLDER 
PEOPLE 


. There is insufficient data to determine what 


constitutes effective laxative treatment of faecal 
impaction with overflow FI. 


. Stimulant and osmotic laxatives may be effecti- 


ve in treating constipation in older people at risk 
of overflow. (Level 2) 


. Complete rectal clearance is required to reduce 


overflow FI (Level 2), but may be hard to achie- 
ve in frail older patients (Level 2). 


. Weekly digital rectal examination is helpful in 


monitoring the effectiveness of a bowel clea- 
rance programme. (Level 2) 


. Structured approaches to bowel care (including 


prompted toileting) can reduce the frequency of 
FI in the nursing home setting. (Level 2) 


. Loperamide may reduce frequency of FI, parti- 


cularly when associated with loose stool. (Level 
3) 


. Multi-component structured nurse-led assess- 


ment and intervention can improve bowel 
symptoms and alter bowel-related habits in 
older stroke patients. (Level 2) 


RECOMMENDATIONS FOR MANAGEMENT 


Patients with constipation with overflow should 
have effective bowel clearance (using a combi- 
nation of laxatives and enemas) (Grade C), and 
then maintenance therapy with stimulant or 
osmotic laxatives. (Grade B) 


Regular digital rectal examinations should be 
performed to assess the effectiveness of a 
bowel clearance programme in frail older 
people with overflow. (Grade B) 


Suppositories are useful in treating rectal outlet 
delay (Grade C) and preventing recurrent rectal 
impaction with regular use. (Grade C) 
Loperamide is a useful in anorectal FI, in the 
absence of constipation (Grade B). 

Causes of loose stool should be identified and 
treated (Grade B). 

In patients with loose stools due to C. difficile 


infection, preventive measures against recur- 
rent infection should be taken (Grade C) 
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All frail older people with FI should have struc- 
tured multidisciplinary assessment and treat- 
ment of their bowel problem (Grade C). Figure 
2 summarises a structured approach that can be 
used in multiple heath care settings. Patient and 
carer education (using verbal and written mate- 
rials) should be undertaken to promote self-effi- 
cacy and other coping mechanisms, and where 
appropriate self-management (e.g. reducing 
risk of constipation and impaction through die- 
tary and lifestyle measures, advice on how to 
take loperamide) (Grade C). 


Advice on skin care, odour control, and conti- 
nence aids is also important. (Grade C) 


Greater emphasis needs to be placed on syste- 
matic and effective management of faecal 
incontinence in older people, including sound 
communications between all health care provi- 
ders, especially in the nursing home and acute 
hospital setting (Grade C) 


Education of health care providers with regards 
to heightening awareness of FI plus methods of 
identification, assessment and management of 
FI in older people should be broad-ranging and 
include geriatricians, primary care physi- 
cians/general practitioners, hospital physicians, 
hospital and community nurses, long-term care 
nurses, and related disciplines (physiothera- 
pists, occupational therapists, dieticians, phar- 
macists). (Grade C) 


RECOMMENDATIONS FOR RESEARCH 


RCT’s of laxative and non-pharmacological 
treatment and prevention of faecal impaction 
and overflow are needed to optimise standards 
of prescribing and care. 


Multi-component interventions to treat FI in 
frail older people should be evaluated as 
applied research to assess effective ways of 
delivering this type of intervention within rou- 
tine health care settings. 


A multidisciplinary RCT assessing a step-wise 
approach to management of dementia-related 
FI in nursing home residents (prompted toile- 
ting in those with mild to moderate dementia, 
scheduled toileting plus suppositories next step, 
bowel programme of controlled evacuation in 
those with persistent incontinence) would be of 
great value. 


It is important to balance feasibility and practi- 
cality versus “high strength” interventions (i.e., 
a team of specialist continence nurses in nur- 
sing homes are likely to have an impact, but at 
what cost, and will care continue when they are 
gone) 


Processes for the identification of FI in older 
primary care patients should be determined via 
audits of current methods of case finding in pri- 
mary care (by primary care physicians/general 
practitioners, practice nurses and continence 
nurse specialists). 


Feasibility studies of ways of providing an inte- 
grative approach to assessment of FI in frail 
older people, including a range of health and 
social care providers and different health care 
settings (acute, intermediate or sub-acute, long- 
term care, community). 


Evaluation of the variability of FI rates between 
nursing homes within single nation states, 
taking into consideration case-mix issues and in 
exploring different institutional standards of 
care that may impact prevalence. 


National audit of current practice in long-term 
care is needed to lay the groundwork for stan- 
dardised care. Such audit tools should be deve- 
loped using standardised consensus methodolo- 
gies. 

Further epidemiological studies are required to 
document causes of FI in frail older people in 
different health care settings. Such studies 
should include evaluation of unmet need for 
patients and carers. 


Evaluation of aetiologies, and in particular the 
pathophysiological basis for the high prevalen- 
ce of FI in older men. 


Evaluation of potentially preventable causes of 


loose stools in institutionalised older people, 
and impact of their treatment on FI. 

Nurse-led initiatives are needed to develop care 
pathways for assessing of bowel problems in 
frail older people with a view establishing inte- 
grated service delivery. 
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Annex 1 


Summary fo Urinary Incontinence in Frail 


Older Men and Women 


Older persons in general should receive a similar range of 
treatment options as younger persons. However, frail older 
persons present different problems and challenges compared 
with other fitter older patient populations. Implicit in the term 
“frail” is that such individuals may neither wish nor be fit 
enough to be considered for the full range of therapies likely 
to be offered to healthier or younger persons. The extent of 
investigation and management in frail older people should 
take into account the degree of bother to the patient and/or 
carer, their motivation and level of cooperation / compliance 
as well as the overall prognosis and life expectancy. At the 
same time, management effective to meet their goals is pos- 
sible for many frail persons [C]. 


I. HISTORY AND SYMPTOM 
ASSESSMENT 


This algorithm applies to the evaluation of urinary inconti- 
nence in frail persons. Many of the same principles (espe- 
cially assessment and treatment of potentially treatable or 
modifiable conditions and medications that may cause or 
worsen incontinence) apply to faecal incontinence in frail 
elderly as well. 


Clinical assessment 


Treatable or potentially reversible conditions should be 
addressed first, followed by a physical examination targeted 
to comorbidity and functional assessment. The “DIAPPERS” 
mnemonic covers some of these conditions. Bowel symptom 
history, rectal examination, and stool diary should be consi- 
dered. While most cases of faecal incontinence are multifac- 
toral, the primary goal of assessment is to distinguish over- 
flow faecal incontinence associated with constipation from 
other causes. 


While post-void residual urine (PVR) measurement is recom- 
mended because it could influence the choice of treatment, it 
is recognized that PVR often is impractical to obtain and in 
many cases may not change overall management. Impaired 
bladder emptying may occur in older men and women for 
various reasons including bladder outlet obstruction and 
detrusor underactivity. Treatment of coexisting conditions 
may reduce PVR, e.g. treatment of constipation and stopping 
drugs with antimuscarinic action. There is no specific “cut 
off” in this population, although PVR over 100 ml (men) and 
200ml (women) are considered elevated, and a low PVR does 
not exclude outlet obstruction. 


Clinical diagnosis 


Mixed UI (stress UI and urge UI symptoms) is common in 
older women. A cough stress test is appropriate if the diagno- 
sis is likely to influence treatment choice (e.g., consideration 
of surgery). Combined urge UI and high PVR (without obs- 
truction), known as detrusor hyperactivity with impaired 
contractility (DHIC), also is common in the frail elderly. 


IL INITIAL MANAGEMENT 


Initial treatment should be individualised and influenced by the 
most likely clinical diagnosis. Conservative and behavioural 
therapy for UI and FI include lifestyle changes [C], bladder 
training in the more fit or alert patient [B], assisted voiding for 
more disabled patients [C] and prompted voiding for frailer and 
more cognitively impaired patients [B]. For select, cognitively 
intact frail persons, pelvic muscle exercises may be considered, 
but they have not been well studied in this population [C]. A 
cautious trial of antimuscarinic drugs may be considered as an 
adjunct to conservative treatment of urge UI [C]. Similarly, a- 
blockers may be cautiously considered to assist bladder emp- 
tying in frail men with an elevated PVR [C], and topical oes- 
trogens considered for women with vaginal/urethral atrophy 
[C]. With all drug treatment, it is important to start with a low 
dose, and titrate with regular review of efficacy and tolerabili- 
ty until desired effect or unwanted side effects occur. For 
constipation with overflow FI, bowel clear-out with combined 
suppositories/enemas and laxatives is recommended [C]. Lope- 
ramide can be used for FI in the absence of constipation [B]. 


Il. SPECIALIZED MANAGEMENT 


If after initial assessment a frail older person with UI is found 
to have other significant factors (e.g., pain, haematuria, rectal 
bleeding, persistent diarrhoea), then referral for specialist 
investigation should be considered. 


Referral to specialists also may be appropriate for individuals 
who have not responded adequately to initial management 
and if further investigation/treatment is desirable which could 
improve continence and quality of life. 


Age per se is not a contraindication to incontinence surgery 
[C], but before surgery: 


° All modifiable comorbidity should be addressed [C]; 


° An adequate trial of conservative therapy should be follo- 
wed by reassessment of the need for surgery [C]; 


e Urodynamic testing should be done because clinical dia- 
gnosis may be inaccurate [A]; and 


° Preoperative assessment plus careful perioperative care is 
essential to minimise geriatric complications such as deli- 
rium, infection, dehydration and falls [A]. 


IV. ONGOING MANAGEMENT AND 
REASSESSMENT 


If the patient cannot achieve Independent Continence (dry, 
not dependent on ongoing treatment) or Dependent Continen- 
ce (dry with assistance, behavioral treatment, and/or medica- 
tions) then “Contained Incontinence” (incontinence contained 
with use of appropriate aids and/or appliances) should be the 
treatment goal.. Importantly, optimal care can usually be 
achieved by a combination of the above approaches [C]. 
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I. INTRODUCTION AND SUMMARY 


Surgery for male incontinence is an important aspect 
of treatment with the changing demographics of 
society and the continuing large numbers of men 
undergoing surgery for prostate cancer. 


Basic evaluation of the patient is similar to other 
areas of incontinence and includes primarily a clini- 
cal approach with history, voiding record, and physi- 
cal examination. Since most of the surgeries apply to 
patients with incontinence after other operation or 
trauma, radiographic imaging of the lower urinary 
tract, cystoscopy, and urodynamic studies may pro- 
vide important information for the treating clinician. 


Although prostatectomy for benign disease has beco- 
me less frequent in many countries, the complication 
of incontinence is a rare but unfortunate occurrence 
that merits treatment. After a period of conservative 
therapy has been tried, surgical treatment, with 
implantation of the artificial urinary sphincter, has 
cured 75-80% of sufferers. Injection therapy with 
agents such as collagen has helped 40-50% of men in 
the short term and fewer in the long term. 


Radical prostatectomy for prostate cancer, on the 
other hand, is performed far more frequently now 
than 10 years ago. Approximately 5-25% of patients 
will experience incontinence and of those a signifi- 
cant minority will require surgical treatment. The 
artificial sphincter has provided a satisfactory cure in 
most cases with a positive impact on quality of life. 
Sling procedures have also been reported to have a 
good outcome. Injectable agents have had a lower 
success rate and continue to be evaluated. 


Incontinence following radiation therapy, cryosurge- 
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ry, other pelvic operations and trauma is a particular- 
ly challenging problem because of tissue damage 
outside the lower urinary tract. The artificial sphinc- 
ter implant is the most widely used surgical procedu- 
re but complications may be more likely than in 
other areas and other surgical approaches may be 
necessary. Unresolved problems from the pediatric 
age group and patients with refractory incontinence 
from overactive bladders may demand a variety of 
complex reconstructive surgical procedures. Other 
unique problems encountered are fistulae between 
the urethra and skin and the prostate and rectum. 
Surgical reconstructions in experienced hands are 
usually successful. 


With extensive worldwide use of the artificial 
sphincter in the surgical management of male incon- 
tinence, its complications and their management are 
well known. Durability of the device is an important 
aspect that impacts on outcome and cost of treat- 
ment. 


Although the literature is replete with well done 
cohort studies, there is a continuing need for pros- 
pective randomized clinical trials. 


MATERIALS AND METHODS 


The committee was charged with the responsibility 
of assessing and reviewing the outcomes of surgical 
therapy that have been published since the Second 
Consultation [1] for non-neurogenic male inconti- 
nence. Articles from peer-reviewed journals, abs- 
tracts from scientific meetings, and literature 
searches by hand and electronically formed the basis 
of this review. The outcomes were analyzed, discus- 
sed among the members of the committee and inclu- 
ded in the chapter. 


In order to rationally discuss surgical therapy the 


incontinence problems were classified according to 
their etiology, i.e. either primarily sphincter or blad- 
der related, and are listed in Table 1. Treatment of 
fistulae is covered separately. 


Specific recommendations are made on the basis of 
published results and determined by the levels of evi- 
dence. Consensus of the committee determined the 
recommendations, which are found at the end of the 
chapter. A new surgical modality and recommenda- 
tions for future research are also included. 


Table 1. Classification of surgically correctable problems 


Sphincter related 


POSTOPERATIVE 
Post-prostatectomy for prostate cancer 
Post-prostatectomy for benign disease 
TURP and radiation for prostate cancer 


Post-cystectomy and neobladder for bladder cancer 


POST-TRAUMATIC 
After prostato-membanous urethral reconstruction 
Pelvic floor trauma 
Unresolved pediatric urologic incontinence 
Exstrophy and epispadias 
Bladder related 
Refractory urge incontinence due to detrusor overactivity 
Small fibrotic bladder 


Fistulae 
Prostatorectal (urethrorectal) 


Urethrocutaneous 


IL. EVALUATION PRIOR TO 
SURGICAL THERAPY 


Before surgical treatment of the incontinent male is 
undertaken, the following evaluations should be 
done [2]. Basic evaluation includes history, physical 
examination (including neuro-urological examina- 
tion: perineal sensation, anal tone, voluntary contrac- 
tion and relaxation of the anal sphincter, bulbocaver- 
nosus reflex [3], urinalysis, and postvoid residual 
urine. A frequency-volume chart [4], or voiding diary 
(indicating daytime and nighttime frequency of mic- 
turition, incontinence episodes, voided volumes, 24- 
hour urinary output, etc.) is also helpful. No clear 
guidelines can be found in the literature indicating 
the minimum number of days necessary to furnish 
reliable data for a voiding diary. According to 


Wyman et al. [5] the 7-day diary can be considered 
as the gold standard for voiding diaries. Recently 
Schick et al.[6] demonstrated that a 4 day frequency- 
volume chart is the shortest one which still gives 
reliable results, as compared to the 7 day diary. The 
pad test quantifies the severity of incontinence. The 
24-hour home test is the most accurate pad test for 
quantification and diagnosis of urinary incontinence 
because it is the most reproducible.[7] The 1-hour 
pad test is widely used because it is more easily done 
and standardized. A pad test may be helpful in quan- 
tifying leak in AUS failures. Postvoid residual urine 
is a good estimation of voiding efficiency [8, 9]. 
These basic investigations should be done in every 
incontinent male when surgical therapy is planned. 


Blood testing (BUN, creatinine, glucose) is recom- 
mended only if compromised renal function is sus- 
pected or if polyuria (in the absence of diuretics) is 
documented by the frequency-volume chart [10]. 


Further evaluation should be adapted to the particu- 
lar patient. Cystourethroscopy is useful to verify 
integrity of the urethral wall (anterior aspect of the 
distal sphincteric mechanism in post-TURP inconti- 
nence [11], erosion by the cuff of the artificial 
sphincter, voluntary contraction of the pelvic floor, 
etc.) and the status of the bladder (trabeculation, 
stone, diverticula, etc). 


Imaging techniques include plain film of the abdo- 
men (KUB or Kidneys, Ureters, Bladder), in cases of 
incontinence following artificial sphincter implanta- 
tion when during the original procedure the hydrau- 
lic system was filled with contrast medium. A KUB 
immediately following sphincter implantation serves 
as a reference point for subsequent comparisons 
[12]. Figure 1 illustrates the case of a young spina 
bifida patient in whom an artificial sphincter has 
been implanted with the cuff around the bladder 
neck. After more than 10 years, he became suddenly 
incontinent. Second KUB compared to previous one 
clearly demonstrated fluid loss from the system. 
Contrast studies include cystography which may 
demonstrate an open bladder neck when bladder 
denervation is suspected [13] (e.g.: following abdo- 
minoperineal resection of the rectum). Cystourethro- 
graphy may be used to demonstrate a fistula, strictu- 
re or urethral diverticulum, eg., following healing of 
the urethral wall erosion caused by the cuff of the 
artificial urinary sphincter (Fig. 2). Ultrasound is 
widely used not only to evaluate the upper urinary 
tract, but also to evaluate postvoid residual urine. 
The sensitivity of 66.7% and specificity of 96.5% 
when post-void residual is 100 ml or more is ade- 
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Figure 1. Young spina bifida patient who had a bladder 
neck artificial sphincter implanted. After more than 10 
years, he became incontinent. Early abdominal plain film, 
A, shows a full reservoir. After leakage started abdominal 
plain film, B, demonstrates loss of fluid from the reservoir. 


quate for routine clinical use[14]. It has been shown 
to be cost-effective when compared to catheteriza- 
tion [15]. Other modalities (transurethral ultrasound 
[16], magnetic resonance imaging of the external 
sphincter, etc.) are still under development. 


URODYNAMIC TESTING 


In the opinion of the Committee a thorough uro- 
dynamic evaluation to characterize the under- 
lying physiopathology is important to perform 
prior to invasive theapy. 


However, there are factors that must be considered. 
In patients with incontinence secondary to radical 
prostatectomy who developed bladder neck stenosis, 
the urethral catheter can create obstruction giving 
false values for Valsalva leak point pressure. Sphinc- 
ter weakness can be documented by the Valsalva [17] 


or cough [18] abdominal leak point pressure, 
although not by urethral pressure profilometry. A 
recent study suggested that Valsalva leak point pres- 
sure is significantly lower than cough leak point 
pressure [19]. However, its reproducibility has been 
studied almost exclusively in women. Catheter size 
seems to have a significant influence, but the corre- 
lation is extremely high between the test-retest leak 
point pressure when the same size of catheter is used 
[20, 21]. 


In male patients, abdominal leak point pressure 
should be evaluated via a rectal catheter because ure- 
thral catheter is much more likely to invalidate Val- 
salva leak point pressure measurements than it does 
in female[22]. It has become evident that bladder 
volume influences Valsalva leak point pressure, i.e. it 
decreases with bladder filling [23-25]. This observa- 
tion is not unanimous [26]. Unfortunately, no stan- 
dardization of the technique and agreement upon it 
exist at the present time which somewhat limits its 
usefulness [27]. Measurement of leak point volume 
may also provide information on the functional capa- 
city of the bladder [28]. Retrograde leak point pres- 
sure has been used to study incontinence following 
placement of an artificial sphincter [29, 30]. It corre- 
lates with the lowest abdominal leak point pressu- 
re[31]. The intraoperative use of this technique has 
been proposed and this allows early recognition of 
intraoperative urethral injury and mechanical mal- 
function [32]. Electrophysiologic studies, mainly 
sphincter electromyography, may be useful to docu- 
ment denervation of the pelvic floor when nerve 
injury or neuropathology is suspected [33]. Detrusor 
function is best evaluated by multichannel urodyna- 
mics. Its main purpose is to detect detrusor overac- 
tivity and/or decreased compliance. It can be cou- 
pled with fluoroscopic imaging, video-urodynamics. 
It has also been proposed by some to replace fluoro- 
scopy with transrectal ultrasound [34, 35]. Ultra- 
sound measurement of bladder wall thickness appea- 
red to be a better predictor of bladder outlet obstruc- 
tion such as an anastomotic stricture, than uroflow- 
metry [36]. 


Non-invasive pressure-flow urodynamic evaluation 
based on Doppler ultrasound seems to have potential 
for diagnosing bladder outlet obstruction [37]. Howe- 
ver invasive, pressure-flow studies are still the gold 
standard in the incontinent male to rule out bladder 
outlet obstruction accompanied by detrusor overacti- 
vity [38]which in turn can cause incontinence. 


The proposed evaluation of the incontinent male is 
summarized in Table 2. 
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Table 2. Evaluation prior to surgical therapy 
e History 

° Physical examination 

e Urinalysis 

e Urine culture 

° Post-void residual (by ultrasound) 


° Voiding diary (2-7 days) 
- polyuria without diuretics: BUN, Creatinine, Glucose 


° Pad-test 
° Cystourethroscopy 


e Urodynamics : 
— Multichannel urodynamics: 
- to characterize the incontinence and to detect 
detrusor overactivity, decreased compliance, 
and/or outflow obstruction 


IHI. INCONTINENCE AFTER 
RADICAL PROSTATECTOMY FOR 
PROSTATE CANCER 


1. PREVALENCE 


Urinary incontinence occurring after radical prosta- 
tectomy (RP) is still a significant problem. Although 
its rate has lessened [39] in these last few years pri- 
marily due to a better understanding of the patho- 
physiology and improvements in surgical technique, 
its prevalence has probably increased due to the dra- 
matic increase of RP in developed countries which 
has lead to overall increase in the number of patients 
affected. The reported rates vary according to incon- 
tinence definition as reported in Table 3 [40-51]. 
Several recent series use definitions that include 
“total control”, “occasional leakage but no pad”, and 
“less than one pad”. In addition, the tools used to 
evaluate incontinence vary from validated question- 
naires, interviews from a data manager, or response 
to the surgeon’s inquiry. Health related quality of life 
is strongly correlated with the level of incontinence 
and wearing one pad more significantly affects the 
quality of life than wearing no pad [52]. 


2. RISK FACTORS 


Reported risk factors for incontinence following 
radical prostatectomy include patient age at surgery, 
stage of disease, surgical technique, preoperative 


continence status, prior radiation therapy, preoperati- 
ve length of the membraneous urethra and prior 
transurethral resection of the prostate (TURP). 
However, various studies have come to conflicting 
conclusions on specific risk factors. Risk factors for 
incontinence after TURP have not been as clearly 
defined, probably because the incidence is so low, 
making the accumulation of large prospective series 
of this type of incontinence difficult. 


Advancing age as a risk factor is supported by seve- 
ral studies [53-58]. Steiner, et al found no correlation 
between age and continence status, but only 21 of the 
593 patients were 70 years or older [59]. Others have 
found advancing age and number of co-morbidities 
to have a negative impact on recovering delay of 
continence during the first year post radical prosta- 
tectomy [60] but the rate at one or two years did not 
seem to be significantly affected 60]. 


Most large series have found no correlation between 
the stage of disease and incontinence rates [55, 56, 
62, 63]. However, in certain cases, the stage of disea- 
se may affect the surgical technique (i.e. nerve spa- 
ring) and rates may be higher, but this appears to be 
a reflection on surgical technique and not disease 
stage [57]. Regarding surgical technique, the many 
parameters involved in continence may explain diffi- 
culties in understanding the benefit of certain techni- 
cal points. The bladder neck preservation has been 
reported to improve continence at 3 months [63] but 
no difference was found at 6 and 12 months [64, 65]. 
Nerve sparing has no significant impact according to 
Steiner et al. [59] and Lepor and Kaci [42] recently 
confirmed this. Others did find benefit [66]. Recent- 
ly, some authors have advocated laparoscopic and 
robotic radical prostatectomy. At this time the body 
of available data on continence is limited, but it 
would appear that continence rates are similar bet- 
ween open and laparoscopic/robotic approaches. 
Several studies have compared the techniques either 
retrospectively, [67] with meta-analysis [51] and 
found similar continence rates. One prospective, 
non-randomized study also showed similar rates of 
incontinence at | year [68]. Further prospective com- 
parative studies with open surgery are needed. Per- 
ineal prostatectomy is done by only a limited number 
of urologists but is still advocated for obese patients 
and the continence rate was reported as similar to the 
retropubic route [69]. 


3. PATHOPHYSIOLOGY 


As in incontinence in general, post prostatectomy 
incontinence may be caused by bladder dysfunction, 
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Table 3. Continence rates after radical prostatectomy according definition of continence, Definition 1: total control without 
any pad or leakage, Definition 2: no pad a day but few drop of urines, Definition 3: use no or one pad per day. 


RRP: radical retropubic prostatectomy; RPP: radical perineal prostatectomy; LRP: Laparoscopic radical prostatectomy; Rx: 


radiotherapy 


Author No. pts. Mean age Continence follow-up at 12 months Type of surgery 
(years) def 1 def 2 def 3 

Kielb et al [40] 90 59.6 76% 99% RRP 
Sebesta, et al [41] 675 <65 43.7% 69.2% 82.2% RRP 
Lepor and Kaci [42] 92 58.7 44.6% 94.6% RRP 
Olsson, et al [43] 115 65.2 56.8% 784% 100% LRP 
Madalinska, et al [44] 107 62.6 33% 65% RRP 
Deliveliotis , et al [45] 149 66.5 92.6% RPP 
Harris, et al [46] 508 65.8 96% RPP 
Maffezzini, et al [47] 300 65.5 88.8% RRP 
Hofmann, et al [48] 83 74.7% 88% RRP+/-Rx 
Ruiz-Deya, et al [49] 200 63 93% RPP 
Augustin, et al [50] 368 63.3 87.5% RRP 
Rassweiler et al [51] 219 65 89.9% RRP 

219 64 90.3% LRP 


sphincter dysfunction or a combination of both. 
Complimentary investigations are helpful to rule out 
bladder outlet obstruction or significant bladder dys- 
function. In addition to incontinence symptoms, sto- 
rage and voiding symptoms may be associated [69, 
70]. Urodynamics demonstrated that the sphincter 
incompetence occurs as the sole cause in more than 
two thirds of patients, while isolated bladder dys- 
function (detrusor overactivity, poor compliance, 
detrusor underactivity during voiding) is uncommon 
occurring in less than 10% [71, 72]. However, 
sphincter and bladder dysfunction can coexist in at 
least one third of incontinent patients. Bladder dys- 
function may occur de novo after prostatectomy per- 
haps induced by bladder denervation; may be caused 
by outlet obstruction, or may be related to pre-exis- 
ting factors such as the age. Impaired detrusor 
contractility and poor compliance resolved in the 
majority of patients within 8 months [73]. Decreased 
sphincter resistance may be due to tissue scarring in 
some cases and reflected by a low urethral com- 
pliance, however this parameter is difficult to mea- 
sure[71]. This scarring may lead to an anastomotic 
stricture evidenced by endoscopy or urethrography, 
and is clinically suspected when both incontinence 
and decreased force of stream coexist. 


The pre-operative length of the membranous urethra 


determined on MRI has been shown to be related 
post-operative continence. When urethral length was 
greater than 12 mm, 89% of the patients were conti- 
nent at one year versus 77% with or less than this 
length. Urodynamic studies revealed that a reduced 
functional urethral length was a predictive parameter 
of incontinence [66, 74, 75]. 


Different components of the urethra may be invol- 
ved. The urethral intrinsic component responsible for 
passive continence as well as the extrinsic compo- 
nent responsible for active continence may be invol- 
ved as demonstrated in a prospective urodynamic 
alpha blockade test [76]. 


This may explain paradoxal passive incontinence 
despite a high voluntary urethral pressure. Post-ope- 
rative disruption of the innervation of the posterior 
urethra may also be involved and can affect both 
motor and sensory functions [77, 78]. In clinical 
practice, urodynamic evaluation of a urethral weak- 
ness may be assessed by resistance to antegrade lea- 
kage (ALPP or VLPP), retrograde leakage, or profi- 
lometric measurement (MUCP) [79]. However no 
such parameters have been correlated to outcomes of 
treatments for the correction of post prostatectomy 
incontinence. 


The state of a patient’s pelvic floor may also influen- 
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ce continence or return to continence after RP. Phy- 
siotherapy and pelvic floor rehabilitation have been 
shown to improve or enhance continence (decreased 
time to final continence level) in the post operative 
period in two randomized studies, if such measures 
are instituted before or immediately after catheter 
removal [80, 81]. 


Maximum difference between physiotherapy and no 
treatment is achieved at 3 months, with almost no 
difference at 12 months. Another study showed that 
providing patients with instructions for pelvic floor 
muscle exercise alone was equivalent to biofeedback 
or electrical stimulation [82]. A randomized study in 
which randomization occurred 6 weeks after surgery 
showed no difference in continence at 6 months [83]. 
On the same note studies in which physiotherapy 
was used as a treatment modality for established 
incontinence have shown more variable results [84- 
87]. 


4. SURGICAL AND MINIMALLY INVASIVE 
TREATMENTS 


a) Urethral bulking agents 


Urethral bulking is a minimally invasive treatment 
proposed for post prostatectomy incontinence, and 
theoretically works by adding bulk and increasing 
coapatation at the level of the bladder neck and dis- 
tal sphincter. It can be done in an office or outpatient 
setting in a retrograde or antegrade fashion. Several 
different agents have been used for urethral bulking 
in men including bovine collagen (Contigen), and 
silicone macroparticles (Macroplastique). All agents 
share the similar problems including the need for 
multiple injections, deterioration of effect over time, 
and very low cure rates. 


For collagen, “success rates” for post-prostatectomy 
incontinence range from 36-69%, with 4-20% of 
patients reporting being dry [88-95]. Unfortunately, 
the end points in most of these studies are subjecti- 
vely based, making comparisons difficult; however, 
it is clear that cure rates (total dryness) are low, and 
multiple injections are required to achieve modest 
rates of subjective improvement. There is no advan- 
tage of delivery technique (retrograde vs. antegrade). 
Several authors have identified factors which negati- 
vely affect results include extensive scarring or stric- 
ture formation, previous radiation, and high grade 
stress incontinence and low ALPP [89, 91, 92, 95]. 
One study reported more favourable results for col- 
lagen in treating incontinence after transurethral 
prostatectomy as opposed to radical prostatectomy 


(35.2% ‘social continence’ versus 62.5%) [92]. It 
appears that collagen injection does not adversely 
affect outcomes of artificial sphincter implantation 
and does not increase the complication rate [96]. 
However, inconsistent or marginal benefits induce 
direct costs and residual pad costs, therefore a poten- 
tial savings has to be considered if a majority of the 
patients finally treated with an artificial sphincter. 


Other bulking agents such as polydimethylsiloxane 
(Macroplastique®) have shown some initial success, 
but results also deteriorate over time. Bugel and co- 
workers treated 15 patients. They noted rapid dete- 
rioration after initial improvements with success 
rates of 40%, 71%, 33%, and 26% at 1,3,6, and 12 
months respectively [97]. They also noted that a ure- 
thral closure pressure of at least 30 cmH2O was 
essential for success. 


Several other bulking agents are currently used or are 
under investigation for female stress urinary inconti- 
nence. Although there is minimal data on the use of 
these agents in men with post RP incontinence, it is 
certainly hoped that their effect will be better than 
currently available agents. These agents include car- 
bon coated zirconium oxide beads (Durasphere®), 
hyaluronic acid and dextranomer (Zuidex®), dime- 
thyl sulfoxide/ethylene vinyl alcohol copolymer 
(Uryx™ ), and hydoxylapatite spheres in carboxyl- 
methylcellulose carrier (Coapatite). 


CONCLUSION 


Bulking agents remain the most minimally invasi- 
ve treatment for post RP incontinence after 
conservative measures. All agents for which there 
is peer-reviewed data available, show only modest 
success rates with very low cure rates. Effects tend 
to deteriorate over time. It remains to be seen if 
improvements in outcomes can be achieved with 
alternative agents, or if the concept of urethral bul- 
king has achieved its maximal benefit with the 
agents available now. (Level of evidence 3; 
Grade of recommendation C) 


b) Male sling 


The male sling procedure utilizes the concept of pas- 
sive external urethral compression, and has recently 
emerged as treatment for post prostatectomy inconti- 
nence. The male sling is actually based on the 
concept similar to that described by Kaufman and 
associates in the early 1970’s [98-100]. At that time 
a high rate of failure, septic complications and pelvic 
pain as well as the advent of the mechanical artificial 
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urinary sphincter (AUS) led to the abandonment of 
the Kaufman prosthesis. Now with the higher preva- 
lence of post prostatectomy incontinence and patient 
wishes for less invasive surgery and a non-mechani- 
cal device the concept has been revisited. Procedures 
have been developed based on principles used to 
treat female stress urinary incontinence using biolo- 
gical and synthetic graft materials. These procedures 
rely on compression from the ventral side of the ure- 
thra rather than the circular compression caused by a 
natural or artificial sphincter. 


Schaeffer and Stamey described the bulbourethral 
sling which uses Dacron bolsters placed under the 
urethra and suspended to the anterior rectus fascia by 
sutures [101]. Data on this procedure are limited to 
retrospective analyses from the two authors who des- 
cribed the procedure and it never gained widespread 
popularity. In the initial report from 2 centers, 64 
patients were included and 56% were “dry” and 8% 
“improved” at a mean follow up of 22.4 months 
[101]. Almost one-third needed secondary retighte- 
ning procedures and patients with radiation fared 
poorly. Subsequently, Clemens, et al reported a ques- 
tionnaire-based study of 66 men from a single insti- 
tution and 41% were cured and 51% improved but 
mean follow up was only 9.6 months [102]. They 
also reported that the bulbourethral sling did not 
cause significant outlet obstruction [103]. Others 
have described a bulbourethral sling using a poly- 
propylene mesh graft with or without a porcine der- 
mis backing to reduce the risk of erosion [104]. In 
two small studies of 9 [105] and 16 [104] patients 
cure rates range from 56-69% and failure rates from 
22-25% at a mean follow up of 14 months. Recently, 
John described the bulbourethral composite suspen- 
sion where porcine dermis is secured to the bulbos- 
pongiosus muscle and a 1 cm wide polypropylene 
sling is placed over this and passed through the retro- 
pubic space to emerge from two suprapubic incisions 
(similar to the tension free vaginal tape procedure in 
women) [104]. He reported a 69% cure and additio- 
nal 6% improvement in 19 patients, with a mean fol- 
low up of 14 months. Eight intraoperative bladder 
perforations healed without complication. 


More recently the bone anchored perineal sling has 
become popular. There have been several abstracts 
on the technique, but the peer reviewed literature is 
limited. In 2001, Madjar, et al reported on 14 patients 
with post RP incontinence that underwent the proce- 
dure with a synthetic or cadaveric fascial sling [106]. 
At a mean follow up of 12.2 months, 86% were 
“cured” wearing none or | pad. Comiter reported a 


76% cure and 14% “substantially improved” rate in 
21 men with post prostatectomy incontinence using 
polypropylene mesh with a mean follow up of 12 
months [107]. A recent update, with a mean follow 
up of 25 months in 36 men, reported 67% were pad 
free and 14% used one pad/day [108]. Additionally, 
80% of men reported from small to no bother 
(UCLA/RAND questionnaire) from incontinence 
after sling. Urodynamic follow up in 22 men, revea- 
led that the sling had no significant effects on voi- 
ding function and no man was obstructed postoperat- 
vely [109]. Onur and colleagues reported on 46 men 
with a mean followup of 17 months (6-26) [110]. 
They used different materials for the sling (allograft 
dermis, allograft fascia lata, porcine small intestine 
submucosal (SIS) graft, synthetic mesh, and a com- 
posite of synthetic and dermis). Overall they repor- 
ted 41% of patients dry and 35% improved (50% 
reduction in the number of pads). All patients in 
whom allograft or xenograft alone were used failed. 


Additionally, patients with mild (1-2 pads) or mode- 
rate (3-5 pads) incontinence fared better than those 
with severe (> 5 pads) incontinence. In a followup 
study the same group reported on the use of the 
UCLA/RAND questionnaire to assess outcomes 
[111]. Seventy-two percent of patients stated that 
postoperative urinary leakage was a small to no pro- 
blem: 59% were completely satisfied with the proce- 
dure while 11% were halfway satisfied. 


CONCLUSION 


In the short term, in a limited number of small 
series, the male sling appears to perform reasona- 
bly well. However, interpretation of results must be 
guarded as definitions for cure or success vary 
greatly. In addition most studies include patients 
with less than one year follow up. Selection crite- 
ria for who are the best candidates have not yet 
been defined, but preliminary data reported in abs- 
tract form would suggest that patients with lower 
and moderate grades of incontinence will fare bet- 
ter. 


Longer followup is obviously needed before defi- 
nitive recommendations can be made. Neverthe- 
less, in countries where the cost of an artificial uri- 
nary sphincter (AUS) is a critical issue or for 
patients demanding a less invasive procedure or 
non-mechanical device, a sling procedure could be 
an interesting alternative to artificial sphincter for 
minor or mild incontinence. (Level of evidence 3; 
Grade of recommendation C) 
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c) Artificial urinary sphincter 


The artificial urinary sphincter remains the most 
effective long term surgical treatment for post RP 
incontinence due to sphincteric insufficiency. Howe- 
ver, due to the cost of the device, patient reluctance 
to have or inability to use a mechanical impant, and 
fear of complications, it is not ideal for all patients. 
In addition the development of less invasive tech- 
niques (as described above) has given patients new 
options for treatment. Ultimately the choice of AUS 
will be based upon patient dexterity, economics, 
degree of incontinence and patient expectations from 
surgery. 


The AUS has the longest track record of success in 
the treatment of PPI. Two studies have reported that 
about half of the patients with severe incontinence 
will undergo AUS implantation [112-113]. However, 
these studies were conducted before male slings are 
bulking agents became popular. The success rates for 
AUS as defined by a continence status of zero to one 
pad per day range from 59% to 87% [114, 115], as 
shown in Table 4 [114, 116-123]. The lowest rates 
are from patient administered questionnaire. Pad free 
rates range from 10-72% [117, 124-128]. Neverthe- 
less, high satisfaction rates 87% to 90% are consis- 
tently reported, even without total continence [118, 
122, 124]. 


One potential downside of the AUS is the need for 
periodic revisions in a number of patients. Revision 
and explantation rates due to mechanical failure, ure- 
thral atrophy, infection and erosion vary considera- 
bly among studies with respectively reports of 10.8- 
44.6% and 7-17% [128]. Actuarial freedom from 
revision at 5 years is estimated at 50% [121]. 


The long term efficacy of the AUS was demonstrated 


by Fulford et al who reported that at 10-15 year fol- 
lowup, [129] 75% of patients with an implanted AUS 
either still had or died with a functioning device. 
Revisions include replacement of the malfunctioning 
part, cuff replacement, repositioning or downsizing 
due to urethral atrophy, a second or tandem cuff 
[130, 131] or transcorporal cuff placement [132]. 


Transcorporal cuff placement, which involves inser- 
ting the cuff through the corporal bodies to avoid 
perforating the dorsal aspect of the urethra, can be 
particularly useful for patients with prior radiation or 
urethral erosion; however potency if present will be 
compromised. Some have advocated tandem cuffs 
not only as a salvage procedure, but also as a prima- 
ry procedure for men with severe incontinence [133, 
134]. An increased revision rate has been reported 
for patients who received pelvic radiation [117, 135] 
but was not found in a recent series [115]. 


The results for continence for radiated patients are 
variable with some studies showing lower success 
rates [114, 135] while others do not [127]. It has been 
recommended that such patients have a lower pres- 
sure reservoir and/or longer period of deactivation 
time [117]. 


CONCLUSION: 


The AUS remains the gold standard for the treat- 
ment of PPI secondary to sphincteric insufficien- 
cy. Long term success rates and high patient satis- 
faction seem to outweigh the need for periodic 
revisions in some patients. Until similar experien- 
ce is seen with newer, less invasive treatments, the 
AUS remains the reference standard to which all 
other treatments must be compared. (Level of evi- 
dence 2; Grade of recommendation B) 


Table 4. Results of the artificial urinary sphincter in post-radical prostatectomy incontinence. 


Author No. pts. Follow-up (yrs.) 0-1 pad/day 
Montague [116] 66 32 75% 
Perez and Webster [114] 49 377 85% 
Martins and Boyd [117] 28 2 85% 
Fleshner and Herschorn [118] 30 3 87% 
Mottet, et al [119] 96 1 86% 
Madjar, et al [120] 71 77 59% 
Klijn, et al [121] 27 3 81% 
Haab, et al [122] 36 72 80% 
Goldwasser [123] 42 12 82% 
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5. TIMING OF SURGICAL INTERVENTION 


There are no clear data on timing of a surgical inter- 
vention for the treatment of PPI, either with benign 
or malignant disease. Therefore, at present guide- 
lines as to timing of the surgery cannot be formula- 
ted. A certain period of watchful waiting supplemen- 
ted with conservative measures, particularly pelvic 
floor physiotherapy, seems to be a reasonable option. 


Thus, conservative management may be tried for 
periods of up to 6-12 months depending on whether 
there is any progress noted by the patient. (Level of 
evidence 4; Grade of recommendation C) 


IV. INCONTINENCE AFTER 
PROSTATECTOMY FOR BENIGN 
DISEASE 


1. INCIDENCE AND RISK FACTORS 


The incidence of urinary incontinence after prosta- 
tectomy for benign disease has been reviewed and 
described in the AHCPR Benign Prostatic Hyperpla- 
sia Clinical Practice Guidelines [136]. The following 
percentages for stress incontinence and total inconti- 
nence, respectively, were reported: 


° Open surgery (retropubic or transvesical prosta- 
tectomy): 1.9% and 0.5%. 


e TUIP (transurethral incision of the prostate): 1.8% 
and 0.1%. 


e TURP (transurethral resection of the prostate): 
2.2% and 1.0%. 


These figures were based on studies reported before 
1990. Several other series were published after 1990. 
These series were reviewed for the 1st and 2nd Inter- 
national Consultations on Incontinence [1, 137]. A 
clear description of the method of follow-up and 
assessment of the continence status was indicated in 
only about one third of these studies. The incidence 
of incontinence after open surgery, TURP and TUIP 
was low but probably not as low as in the AHPCR 
review: The reported percentages ranged between 0 
and 8.4%. Since the method of assessment of the 
continence status and the definition of incontinence 
is rarely stated it is actually not possible to make a 
distinction between simple stress incontinence and 
total incontinence. There is no clear indication that 
the incidence is affected by patient age or (resected) 
prostatic volume. [137] 


In summary, the incidence of urinary incontinence 
after open surgery, transurethral resection of the 
prostate and transurethral incision of the prostate is 
low, but probably not as low as reported in the 
AHPCR review, which reported rates below 2%. 


2. TIMING OF SURGICAL INTERVENTION 


There are no clear data on timing of a surgical inter- 
vention for the treatment of incontinence, as mentio- 
ned above in the section on post-radical prostatecto- 
my. Therefore, at present guidelines as to timing of 
the surgery cannot be formulated. A certain period of 
watchful waiting supplemented with conservative 
measures, particularly pelvic floor physiotherapy, 
seems to be a reasonable option. Thus, conservative 
management may be tried for periods of up to 6-12 
months depending on whether there is any progress 
noted by the patient. (Level of evidence 4; Grade of 
recommendation C) 


3. SURGICAL TREATMENT OPTIONS 
a) artificial sphincter 


The literature on this subject was reviewed for the 
Ist and 2nd International Consultation on Inconti- 
nence [1, 137]. Candidates for treatment with the 
artificial urinary sphincter (AUS) are patients with 
incontinence due to intrinsic sphincter deficiency 
that have normal bladder compliance [138]. Detrusor 
overactivity is not an absolute contraindication but 
the response to medical treatment should be assessed 
before implantation of an AUS. The AUS has been 
placed around the bulbar urethra via a perineal route 
and around the bladder neck [139]. 


The above mentioned review of the results obtained 
with the AUS indicated that more than 70% of the 
men treated with the AUS for this indication are dry 
or almost dry after a follow-up of more than 2-3 
years. However, most series on the AUS lump toge- 
ther post-prostatectomy incontinence after treatment 
for benign and malignant disease [137]. 


In summary, the AUS is a successful surgical treat- 
ment option for post-prostatectomy incontinence. It 
is the treatment of choice in patients with inconti- 
nence after prostatectomy for benign disease. (Level 
of evidence 2; Grade of recommendation B) 


b) Injectable agents 


Most series lump together post-prostatectomy incon- 
tinence after treatment for benign and malignant 
disease. For collagen, “success rates” for post-pros- 
tatectomy incontinence range from 36-69%, with 4- 
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20% of patients reporting being dry. [88-95] As mon- 
tioned above, other bulking agents such as polydi- 
methylsiloxane PDMS (Macroplastique®) have 
shown some initial success, but results also deterio- 
rate over time. Bugel and co-workers treated 15 
patients. They noted rapid deterioration of on initial 
improvements with success rates of 40%, 71%, 33%, 
and 26% at 1,3,6, and 12 months respectively [97]. 


Bulking therapy fails in up to 75% of men. Of those 
who are improved only a minority actually becomes 
dry with short-term follow-up. Therefore, bulking is 
of limited value in these men. (Level of evidence 3; 
Grade of recommendation C) 


c) Male sling procedures 


Since Frangenheim described his first successful 
urethral sling suspension for post-traumatic stress 
urinary incontinence in 1914, various sling materials 
and surgical methods have been reported [140]. Rec- 
tus fascia, as described by Frangenheim, has distinct 
advantages over alloplastic materials with respect to 
erosion and infection risks. Homologous off-the- 
shelf-materials like lyophilized fascia lata have a 
higher infection risk, whereas the use of alloplastic 
materials like polypropylene mesh or polytetrafluo- 
roethylene slings are associated with a higher inci- 
dence of urethral erosion [141]. According to various 
published techniques, the sling can be placed either 
underneath the bladder neck, the urethral bulb or the 
membraneous portion of the urethra. The principle of 


continence support is similar for all sling procedures 
and comprises passive compression of the urethra, 
which is dependent on the applied sling tension 
[142]. This mode of action favours sling procedures 
as a treatment option for intrinsic sphincter deficien- 
cy. However, the sling tension needed for restoration 
of continence cannot be standardized in any way, and 
therefore the success of the procedure probably 
depends heavily to the surgeon’s experience. Over- 
correction with consequent urinary retention and 
undercorrection with persistent recurrent incontinen- 
ce are separated only by a narrow margin, which 
ensures continence, adequate bladder emptying, and 
patient satisfaction. Published success rates are 
shown in Table 5 [101, 104, 105, 109, 142-144]. A 
new innovation, the readjustable sling procedure 
(REEMEX), has recently been introduced and its 
durability needs to be proved. [144] 


V. SURGERY FOR INCONTINENCE 
IN ELDERLY MEN 


With an increase in the aging population and impro- 
vements in anesthesia, availability of less invasive 
and shorter surgical procedures, reduced blood loss 
and infection risk more aged patients are candidates 
for surgical treatment. Every surgeon should be 
aware of special risks in elderly patients which might 
require special perioperative care. 


Table 5. Results of sling procedures in males with stress urinary incontinence. 


Authors No. Patients Mean Sling type Cured (%) Improved (%) Failed(%) 
Follow-up 
(months) 
Thiiroff [142] 22 10.3 Fascia sling with 63.6 9 27.3 
suprapubic and 
perineal approaches 
Ullrich & 
Comiter [109] 36 25 Perineal (Invance®) 67 25 8 
John [104] 16 14 Polypropylene 
suspended suprapubically 69 6 25 
plus porcine skin collagen 
around urethra 
Migliari et al. 9 14 Polypropylene needle 
[105] suspension 55.6 22.2 22.2 
Cespedes & 
Jacoby [143] 9 13 Perineal (Invance®) 66.7 11.1 22.2 
Schaeffer et al. 64 18 Vascular graft bolsters 
[101] with needle suspension 56 8 36 
Sousa-Escandon 6 18 Readjustable synthetic 
et al. [144] suprapubic and perineal 83.3 16.7 - 


1252 


A comprehensive literature search in geriatric urolo- 
gy was performed to examine age related outcome 
for surgical treatment of benign prostatic obstruction 
(BPO) and prostate cancer and surgery for inconti- 
nence including the artificial sphincter, sling proce- 
dures, injection of urethral bulking agents and intra- 
vesical botulinum toxin and resiniferatoxin. The 
search was conducted on the National Library of 
Medicine’s PubMed database. The period covered 
was from 1985 to June Ist, 2004. Several guidelines 
and consensus reviews on surgical management of 
BPH and urinary incontinence such as a review on 
geriatric urology literature, published in 2003 by the 
American Society of Geriatrics [145] were included. 


Data available are sparse, so the search did not diffe- 
rentiate between fit and frail elderly. Since the latter 
are defined as patients with continous severe impair- 
ment and/or comorbidity they are usually not candi- 
dates for surgical treatment. 


Conflicting data are reported on age as an indepen- 
dent risk factor for incontinence after radical prosta- 
tectomy. In most reports the patient’s age and preo- 
perative urine leakage are predictive of postoperati- 
ve urinary incontinence, whereas some come to the 
opposite conclusion. [146] Advancing age as a risk 
factor is supported by a number of studies. [53-58] 
Steiner, et al [59] found no correlation between age 
and continence status, but only 21 of the 593 patients 
were 70 years or older. 


Others have found that advancing age and number of 
co-morbidities have a negative impact on the speed 
of recovery of continence during the first year post 
radical prostatectomy [39, 60], but the rate at one or 
two years does not seem to be significantly affected 
[42]. 


Two of the most frequently used options for inconti- 
nence in men after protatectomy are injection thera- 
py with bulking agents such as collagen and the pla- 
cement of an artificial urinary sphincter. Although 
the artificial phincter is the current ’gold standard’ 
for the surgical treatment for incontinence after radi- 
cal prostatectomy [147], one could argue that thera- 
py with bulking agents are better suited for older 
patients since the procedure is less invasive. Age 
however should not be the main reason to choose a 


procedure which has been proven to be much less 
effective especially in patients who have moderate 
and severe stress incontinence after radical prosta- 
tectomy. Before implanting an artificial sphinter in a 
fit aged patient, mental status and dexterity have to 
be evaluated and discussed with the patient. No data 
could be found on how aging patients are able to 
manually operate and remember to use the artificial 
sphincter. 


Most studies looking at these options for incontinen- 
ce after treatment of localized prostate cancer did not 
look at age as an independent factor associated with 
certain complications [93, 96, 115, 148, 149]. Some 
investigators came to the conclusion that age does 
not predict treatment efficacy of bulking agents. [94, 
150] (Level of evidence 3) 


Recent series of slings with <2-year follow-up have 
shown satisfactory improvement rates, with results 
similar to those of the artifical urethral sphincter, 
although patient selection may be different. Howe- 
ver, no stratification for age is available from the 
data. 


1. TREATMENT OF DETRUSOR OVERACTIVITY 


Therapy with intravesical neuromodulatory drugs 
such as capsaicin and resiniferatoxin as well as injec- 
tion therapy with botulinium toxin has been extended 
to the treatment of nonneurological overactivity of 
the bladder after other treatment failed. These 
options are discussed in the section on Refractory 
Overactive Bladder (see below). No data were found 
on how these techniques work in aging bladders. 
Since detrusor contractiliy decreases with age [151] 
the incidence of bladder emptying problems might 
be expected to be higher in the elderly. 


2. CONCLUSIONS 


Age by itself should not preclude any patients 
from treatment. Although bulking agents are less 
invasive they have not yet been shown to be very 
effective. If co-morbidtiy, mental status and dex- 
terity of the patient permit an invasive approach 
the implantation of an artifical sphincter, or a 
sling, should be offered to the patient. (Level of 
evidence 3; Grade of recommendation C) 
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VI. INCONTINENCE AFTER 
EXTERNAL BEAM RADIOTHERAPY 
ALONE AND IN COMBINATION 
WITH SURGERY FOR PROSTATE 
CANCER 


The risk of incontinence after external beam radio- 
therapy (EBRT) for prostate cancer is low at 0-11%. 
Lawton et al. [152] reported a risk of urinary com- 
plications of 7.7% in more than 100 patients, propor- 
tional to dose. Perez et al.[153] found incontinence 
in only 5 of 738 patients. Shipley et al. [154] revie- 
wed more than 2500 cases with an incontinence rate 
of 0.5%. Similar incidences have been reported in 
more recent series. Madalinska et al. [44] reported an 
incidence of 6-7%. With three-dimensional confor- 
mal radiotherapy, Weil and colleagues [155] reported 
no incontinence in 168 consecutive patients and 
Hanlon et al.[156] , in a series of 195 men, found that 
post treatment urinary symptoms were no different 
from a control group without cancer. With conformal 
radiotherapy, Sandhu et al. [157] reported a 9% inci- 
dence of stress incontinence in 110 patients. In recent 
series the impact of EBRT followed by prostatic 
boost, for a total of 66-70 Gy, was evaluated. Scalliet 
and co-workers[158] reported urinary incontinence 
in 16% of 230 patients, however, Fransson and col- 
leagues [159] reported an increase in urinary incon- 
tinence on a patient-administered symptom bother 
scale 3 years after treatment in 153 men compared to 
pretreatment status. The increase was from a mean of 
0 at the start to 2 out of 10 at 3 years. 


Pre-radiotherapy transurethral prostatectomy 
appears to be a risk factor for incontinence. Jonler et 


al.[160] reported an incontinence rate of 11% with 
pretreatment TURP. Green et al [161] and Lee at 
al.[162] also reported a higher risk of incontinence 
with pretreatment TURP with 5.4% and 2% respecti- 
vely. There are no series reported on the treatment of 
patients who only have incontinence after EBRT. 


Adjuvant radiotherapy is frequently given after radi- 
cal prostatectomy and may not increase the rate of 
incontinence, although little data have been publi- 
shed. Petrovich et al. [163] reported no difference in 
incontinence in 2 cohorts of patients, one with and 
one without adjuvant radiation. 


Furthermore, in a follow-up study the same group 
reported no late toxicity. [164] On the other hand sal- 
vage radical prostatectomy following external beam 
radiotherapy has been has been generally reported to 
have a high incidence of urinary incontinence [165, 
166] possibly because of radiation induced fibrosis 
of the external sphincter. [166] 


SURGICAL TREATMENT 


Results of surgical treatment of incontinence in this 
setting are based on retrospective clinical series. The 
most commonly published treatment modality is the 
artificial urinary sphincter as therapy for sphincter 
damage. The series published contain both patients 
who had and had not received radiotherapy. Collagen 
injections have also been reported in retrospectively 
analysed case series. 


There has been a higher reported revision rate for the 
artificial sphincter following radiotherapy (Table 6 
114, 115, 117, 126, 135, 167, 168) compared to low 
risk patients, 38% versus 22%. Although a recent 
report disputed the higher rate [115]. However, gene- 


Table 6. The artificial sphincter for incontinence after radiotherapy 


Study Number of patients Revision rate Continence 
after radiotherapy 

Martins and Boyd [117] 34/81 38% for whole group 88% 

Wang and Hadley [167] 16 25% (Infection and 87% 
Erosion - 12.5%) 

Perez and Webster [114] 11/75 55% 63% 

Gundian et al. [168] 15/56 22% 90% 

Elliott and Barrett [126] 46/313 22% - 

Manunta et al. [135] 15/72 53% (Infection and 73% 
Erosion — 20%) 

Gomha and Boone [115] 28/86 25% (Similar to a 64% 


non- Radiated control group) 
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rally this is due to a higher incidence of erosion and 
infection as well as urethral atrophy, possibly secon- 
dary to radiation induced vasculitic fibrosis of the 
urethra. [117] Good results are reported, however, 
and it is generally recommended that the cuff be 
inserted outside the radiated field. [169] 


Collagen injection has also been reported for incon- 
tinence after radical prostatectomy and adjuvant 
radiation [90, 94, 170-173] or after salvage radical 
prostatectomy following radiotherapy [107,174] 
Continence results are poor compared to those 
without radiation. Very few patients have been repor- 
ted on with the use of Macroplastique following radi- 
cal prostatectomy and adjuvant radiotherapy. 


The male sling has been reported in patients follo- 
wing adjuvant RT. In Comiter’s group with the per- 
ineal compression sling 3/21 had radiation with no 
adverse sequelae. [107] However Schaeffer et al. 
reported that prior irradiation was the only identified 
factor that predisposed to failure. Their success rate 
following a single sling procedure was only 29% (2 
of 7) for irradiated patients, and the corresponding 
rate for nonirradiated patients was 68% (39 of 57) 
[101] They postulated that the sling acts by com- 
pressing and elevating the urethra, thereby increa- 
sing urethral resistance to abdominal pressures. 
Theoretically, radiation-induced fibrosis of the ure- 
thral and periurethral tissues would make compres- 
sion and elevation more difficult by reducing tissue 
compliance and mobility. 


In summary, despite the frequently reported higher 
incidence of complications of the artificial sphincter 
in post-prostatectomy patients after adjuvant radia- 
tion, it has provided acceptable treatment benefits. 
Collagen injections have yielded poor results. 
Although the data are limited a perineal compress- 
sion device may also be acceptable but suprapubic 
suspension bulbourethral slings may be less effica- 
ceous. (Level of evidence 3; Grade of recommen- 
dation D) 


VII. INCONTINENCE AFTER OTHER 
TREATMENT FOR PROSTATE 
CANCER 


1. BRACHYTHERAPY 


Brachytherapy is a form of radiation therapy in 
which radioactive materials are placed directly into 
the prostate gland. The incidence of incontinence 
following this modality is in Table 7 [175-185] and 


generally appears to be related to the treatment of 
post-brachytherapy retention. In a systematic review 
of brachytherapy series Crook et al. [184] reported 
the incidence of retention to be 1-14%. Many 
patients require prolonged or permanent alpha bloc- 
ker or TURP. The main risk factor for incontinence 
after brachytherapy is TURP. Hu and Wallner [181] 
reported on the incidence of urinary incontinence 
after TURP/TUIP following prostate bracytherapy 
for prostate cancer. Of the 10 patients who under- 
went the outlet relaxing procedures for refractory 
urinary obstruction, 7 developed some degree of per- 
manent urinary incontinence. They surmised that the 
cause may be multifactorial and may include physi- 
cal damage to the urinary sphincters and the radia- 
tion dose to the urethral region. Surgical therapy has 
included the artificial sphincter, when required. 
[182] High dose brachytherapy that is administered 
over a short period of time may have reduced toxici- 
ty. [186] Urethrorectal fistula is another complica- 
tion that has been reported in 1.8% of patients in a 
large U.S. medicare retrospective review. [182] 


2. CRYOSURGICAL ABLATION OF THE PROSTATE 


Cryosurgical ablation of the prostate is used for cli- 
nically localized prostate cancer as primary treat- 
ment or after unsuccessful external beam radiation 
therapy. The frequencies of the main lower urinary 
tract complications are listed in Table 8 [187-198]. 
The artificial sphincter has been mentioned as one of 
the treatments for incontinence. [198] Cryotherapy is 
an adverse factor for collagen injections. Urethrorec- 
tal fistulae can also occur in up to 5% of treated 
patients. Severe incontinence and fistulae that occa- 
sionally results may have to be treated with extirpa- 
tive surgery and diversion. [199] 


3. INCONTINENCE 
CONSTRUCTION 


AFTER NEOBLADDER 


The incidence of continence after neobladder 
construction following radical cystectomy for blad- 
der cancer ranges from 85 to 100% during the day 
and 55 to 100% at night (Table 9) [200-211]. Most 
patients achieve daytime continence after one year 
and nightime continence after 2 years. 


Most of the published reports do not comment on 
specific surgical management and imipramine is 
mentioned as treatment only occasionally. Martins 
and Boyd [117] reported on 8 patients treated with 
the AUS for persistent sphincter weakness inconti- 
nence. Six of these underwent revisions, 3 for infec- 
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Table 7. Incontinence after brachytherapy for prostate cancer 


Author % Incontinence % Post TURP % No TURP 
Beyer et al. [175] 1 - - 
Blasko et al. [176] 6 17 0 
Stock et al. [177] 0 - - 
Wallner et al. [178] 0 - - 
Kaye et al. [179] 4 11 1 
Blasko et al. [180] 13 0 
Hu and Wallner [181] 6 70 - 
Benoit et al. [182] 6.6 - - 
Merrick et al. [183] 0 - - 
Crook et al. [184] 5.6 13 - 
Talcott et al. [185] 45 83 39 
* Implant plus external beam radiation 
Table 8. Lower urinary tract complications after cryosurgery for prostate cancer 
Author N % Incontinent % Bladder outlet 
obstruction 
Shinohara et al. [187] 102 15 23 
Bahn et al. [188] 210 3 9 
Cox and Crawford [189] 63 27 29 
Wieder et al. [190] 83 2.5 13 
Cohen et al. [191] 239 4 2.2 
Coogan and McKiel [192] 95 3.5 6 
Sosa et al. [193] 1467 11 6.8 
Long et al. [194] 145 83/2.0* 17.2 
Pisters et al. [195] 150 60 43 
Derakhshani et al. [196] 48 10.4 22.9 
Long et al. [197] 975 TS 13 
De la Taille et al. [198] 43 9 4 


*Previously radiated/not previously radiated 
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Table 9. Continence after neobladder construction for bladder cancer 


Author Number of patients Follow-up (mo) Continence (%) 
Day Night 
Alcini et al. [200] 34 12 100 83 
Cancrini et al. [201] 89 24 97 83 
(22% with SUI) 
Elmajian et al. [202] 266 24 85 85 
Studer et al. [203] 100 24 92 80 
Benson et al. [204] 32 25 94 74 
Abol-Enein and 60 24 90 80 
Ghoneim [205] 
Rogers and 20 24 90 55 
Scardino [206] 
Hautmann et al. [207] 211 36 85 85 
Hautmann et al. [208] 363 57 95 95 
Steven and Poulsen [209] 166 32.4 100 100 
(After 5 years) 
Abol-Enein and Ghoneim [210] 353 38 93.3 80 
Carrion et al. [211] 56 ileum 41 91 68 
57 colon 41 86 68 


tion and/or erosion and 3 for inadequate cuff com- 
pression. They cautioned against the use of the AUS 
and suggested alternatives such as intermittent cathe- 
terization at night. However, O'Connor and col- 
leagues [212] reported a successful outcome, after 
AUS, with no complications in 5/5 men with incon- 
tinence after neobladder, with a mean follow-up of 
22 months. Collagen has only been reported in 
women following neobladder construction. [213] 


In summary there are not enough data upon which to 
recommend definitive surgical therapy, although the 
artificial sphincter looks promising. (Level of evi- 
dence 3; Grade of receommendation C-D) 


VIII. TRAUMATIC INJURIES OF 
THE URETHRA AND PELVIC 
FLOOR 


Incontinence following posterior urethral injuries 
occurs in 0-20% of patients [214, 215] and is thought 
to be due to the extent of injury rather than to the 
method of management. 


The data on surgical treatment are all retrospective 


case series and the most commonly published surgi- 
cal therapy is the AUS. The series published contain 
both patients with and without traumatic injuries. 
Perez and Webster [114] reported on 27 patients after 
urethral or bladder neck strictures. The revision rate 
was 41% and the continence rate was 85%. In Mon- 
tague’s [116] series 22 out of 166 patients had incon- 
tinence after trauma. He did not separate the results 
of this group from those of the other patients. Mar- 
tins and Boyd [117] reported on only one patient out 
of 81 with a traumatic urethral injury. This patient 
was dry and required no revisions. Venn at el. [169] 
reported on 2 with pelvic trauma out of a total of 70. 
(Level of evidence 2; Grade of recommendation 
B) 


Bladder neck reconstruction by excising the scar and 
narrowing the calibre was reported by Iselin and 
Webster [216] in 6 patients who had incontinence 
with an open bladder neck on cystourethrography, 
following urethroplasty for traumatic strictures. 
Bladder neck closure with a Mitrofanoff catheteri- 
zable abdominal stoma has also been reported as 
treatment following severe urethral or bladder trau- 
ma. [217] (Level of evidence 3; Grade of recom- 
mendation C) 
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For patients with severe bladder neck strictures and 
incontinence after radical prostatectomy Meulen et 
al. [218] and Elliot and Boone [219] reported on the 
use of a Urolume stent with a bulbar artificial sphinc- 
ter. (Level of evidence 3; Grade of recommenda- 
tion C) 


In summary, while other treatments are possible the 
AUS provides a reasonable outcome in appropriate 
cases. 


IX. CONTINUING PEDIATRIC 
PROBLEMS INTO ADULTHOOD: 
THE EXSTROPHY-EPISPADIAS 
COMPLEX 


Achieving continence and protecting the upper uri- 
nary tract are important goals of reconstruction in 
patients with exstrophy-epispadias complex. Howe- 
ver, these tasks remain a formidable challenge for 
pediatric urologists. Urinary incontinence [220, 221] 
and other voiding problems [222, 223] due to these 
congenital anatomical abnormalities are continuing 
problems into adulthood. Although quite a few publi- 
cations on the exstrophy-epispadias complex have 
appeared in the literature over the past 3 years, the 
long-term follow-up data into adulthood are still lac- 
king [220], and there have been no significant 
changes in the management of urinary incontinence. 
Besides, definition of continence differs between 
studies. Despite the devastating nature of this disea- 
se, there has been no study addressing quality of life 
issue and psychological assessment in patients with 
exstrophy-epispadias complex. All the published 
materials consist of retrospective reviews of expe- 
rience at various centers. Even major institutions are 
struggling to gather large series of patients. Thus, we 
are still left with mostly level 4 and at most level 3 
evidence. 


The management of the exstrophy-epispadias com- 
plex includes 2 principal aspects; initial management 
(primary treatment) and subsequent management of 
persisting incontinence. These 2 aspects are discus- 
sed separately. Based on the evaluation of the litera- 
ture, recommendations are made at the last part. 


1. INITIAL MANAGEMENT OF THE EXSTROPHY- 
EPISPADIAS COMPLEX 


a) Staged repair versus one-stage primary repair 


Staged surgical management of the exstrophy-epis- 
padias complex (early closure with or without pelvic 


osteotomy, repair of epispadias and bladder neck 
reconstruction) has been the standard approach 
[221, 224-228] although the staged approach has 
undergone significant changes since first advocated 
by Jeffs et al. [224] Success rates for staged functio- 
nal closure are high with continence rates reaching 
75% to 90% [224-226]. However, these results were 
based on highly select groups of patients and others 
failed to achieve such results. Continence rates of 
only 10% to 30% were reported with the staged 
approach [229, 230]. Complete primary repair des- 
cribed by Grady and Mitchell combined primary 
bladder closure with epispadias repair in one stage in 
neonates [231]. The idea was to optimize the chance 
for early bladder cycling and potentiate bladder 
development. It may also obviate the need for mul- 
tistage repair of bladder exstrophy including bladder 
neck reconstruction. Although acceptable short-term 
results were achieved, the procedure has been critici- 
zed in view of 50% incidence of antireflux surgery 
needed for breakthrough urinary tract infections. A 
recent report from another institute has also shown 
that complete repair of exstrophy is feasible in neo- 
nates and older children after failed initial closure 
with acceptable morbidity [232]. Ureteral reflux was 
noted in 63% of renal units but did not require sur- 
gery in this series. There is short-term evidence of 
favorable outcome in newborns compared with older 
children [232]. However, we have to wait for long- 
term results from medical centers using this one- 
stage technique to know whether it is consistent in 
producing urinary continence and satisfactory sexual 
function. 


The Mainz group has recommended primary urinary 
diversion (ureterosigmoidostomy, sigmoid rectal 
pouch, ileocecal pouch) with closure of the abdomi- 
nal wall [233, 234]. The posterior urethra is closed 
as a seminal receptacle. While this approach is hard- 
ly used in North America, long-term reports have 
demonstrated excellent continence and upper tract 
preservation [233, 234]. Low pressure rectal reser- 
voirs in children with bladder exstrophy have also 
provided excellent long-term outcome in continence 
(100%) and upper tract (97%) [235]. However, pro- 
phylactic alkalization does not prevent the long-term 
metabolic consequences. Subclinical metabolic aci- 
dosis and decreased linear growth are to be anticipa- 
ted in more than 50% of patients, and moreover, 
significant bone demineralization is to be expected in 
all of these patients [235]. Thus, it is concluded that 
low pressure rectal reservoirs should be reserved for 
failed surgical reconstruction or patients presenting 
beyond the age suitable for reconstruction [235]. 
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b) Bladder neck reconstruction 


In a staged repair, bladder neck reconstruction is 
usually performed at age 4 to 5 years when the blad- 
der gains enough capacity to provide for safe filling 
with good compliance and the child is ready to be 
dry and participate in a postoperative voiding pro- 
gram [224, 225]. The classic Young-Dees-Leadbetter 
technique has been modified in several ways [225, 
228, 236]. The success of bladder neck reconstruc- 
tion in both continence and emptying is highly 
dependent on the delicate balance between the blad- 
der and outlet. Bladder capacity, contractility and 
outlet resistance are determinants of continence after 
bladder neck reconstruction [223]. A report from the 
Johns Hopkins group [225] describes that 77% of 
patients are completely dry day and night and voi- 
ding through the urethra without need for bladder 
augmentation or clean intermittent catheterization, 
and that another 14% have social continence (dry 
more than 3 hours during the day but still wet at 
night). Analysis of bladder capacity measurements 
under anesthesia prior to bladder neck reconstruction 
revealed that patients with a bladder capacity greater 
than 85 cc had a better outcome [225]. However, 
subjective success with continence and emptying 
does not necessarily correlate with objective findings 
[223]. Despite near or total subjective continence 
(dry intervals of at least 2 to 3 hours) and “good voi- 
ding” in 18 patients, there were clinical (recurrent 
urinary tract infections, epididymitis and bladder 
stone) and urodynamic voiding problems in 72%, 
including flow rate less than 10 ml/sec in 70%, post- 
void residual more than 33% of capacity in 50% and 
acute urinary retention in 17% [223]. Another report 
from the Toronto group also highlights the extreme 
difficulty in achieving volitional voiding in an unse- 
lected exstrophy population. Of 43 patients only 3 
(7%) were voiding spontaneously through the native 
reconstructed urethra [237]. Thus, perseverance in 
the pursuit of volitional voiding is more likely to 
result in repeatedly failed bladder neck reconstruc- 
tion and delay in the age at which continence is final- 
ly attained. Earlier recognition of the need for other 
storage procedures such as bladder augmentation 
and/or appendicovesicostomy and bladder neck clo- 
sure may facilitate the timing of achieving continen- 
ce and self-esteem, and achieve a satisfactory result 
with fewer operative procedures [237]. 


c) Urodynamic evaluation 


There are several reports on urodynamic evaluation 
in patients who underwent bladder neck reconstruc- 
tion [238-240]. The majority of closed exstrophy 
bladders have normal filling dynamics before blad- 


der neck reconstruction [239]. However, bladder 
abnormalities are very common after bladder neck 
reconstruction, with about 50% incidence of poor 
compliance and detrusor overactivity [238-240]. 
Detailed urodynamic investigation in patients with 
bladder exstrophy, after the first operation to create a 
functional bladder, is vital to guide the next step of 
management and to compare objectively the surgical 
outcome of reconstruction using different 
approaches. 


d) The fate of the upper urinary tract 


Preservation of the upper urinary tract is the most 
important goal in any form of lower urinary tract 
reconstruction. In several series of exstrophy patients, 
significant upper tract deterioration was noted in 22% 
to 26% of patients [221, 241, 242]. Because any type 
of outlet procedure that elevates the outlet resistance 
can be a potential cause of upper tract deterioration, 
upper and lower tracts should be monitored by ultra- 
sound to measure the efficacy of bladder emptying 
and to look for subtle upper tract changes even in 
patients with a good bladder storage function who are 
undergoing any kind of outlet procedure. 


2. MANAGEMENT OF PERSISTING INCONTINENCE 


Regarding the management of persisting incontinen- 
ce, there still remain considerable differences of opi- 
nion [233-235, 237, 242-247]. Various options are 
shown in Table 10. When planning the management 
of persisting incontinence, possible causes of incon- 
tinence should be thoroughly evaluated. Bladder and 
outlet storage function should be examined by detai- 
led urodynamic investigation that allows individuali- 
zation of treatment to optimize the chance of a suc- 
cessful outcome [240]. 


a) Augmentation cystoplasty 


The late 1980s and early 1990s witnessed the more 
liberal use of bladder augmentation coupled with the 
option of catheterizable appendicovesicostomy 
(Mitrofanoff procedure). Overall rate of bladder aug- 
mentation in patients with exstrophy-epispadias 
complex has been 22% to 40% [221, 223]. Preserva- 
tion of the native bladder template has been empha- 
sized by The Johns Hopkins group and others [226, 
248]. This has two advantages whether in the youn- 
ger or older patients. First, using the template may 
decrease the amount of bowel needed for reconstruc- 
tion. Second, if ureteral reimplantation is required, 
the bladder template is a better substrate for reim- 
plantation than a subtaenial tunnel of the bowel 
[226]. 
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Table 10. Options for management of persisting inconti- 
nence after failed exstrophy-epispadias surgery 


Revision of bladder neck reconstruction 
Augmentation cystoplasty 

- Stomach 

- Ileum 


- Colon 


Continent stoma (appendicovesicostomy) 
- with augmentation 


- with bladder neck closure 


Urinary diversion 


- continent reservoir 
colonic reservoir 
ileocecal reservoir 
rectal reservoir 
gastrointestinal composite reservoir 


- conduit 


Other outlet procedures 
- Kropp, Pippi Salle 
- Artificial urinary sphincter 


- Transurethral injections 


Stomach, ileum or colon can be used for bladder 
augmentation. Each type of augmentation has disad- 
vantages that are inherent to the use of gastrointesti- 
nal segments, including metabolic derangement, uro- 
lithiasis [249], decreased linear growth [250], and 
hematuria-dysuria syndrome (in the case of stomach) 
[251]. A recent paper concludes that ileocystoplasty 
is safe and does not impact negatively on the linear 
growth or bone densities of patients with bladder 
exstrophy [252]. Gastrointestinal composite reser- 
voir may be considered to offset the limitations of 
gastric and intestinal segments [243]. 


b) Continent stoma 


There are many surgical procedures other than blad- 
der neck reconstruction to increase bladder outlet 
resistance, including injection of bulking agents and 
placement of bladder neck slings and artificial urina- 
ry sphincter [247]. Unfortunately, these outlet proce- 
dures have variable degrees of success with none 
being successful in all patients. It is not uncommon 
for some patients to undergo multiple procedures in 
an attempt to achieve continence. When these 
attempts fail, the creation of a catheterizable conti- 
nent stoma with or without bladder neck closure is 
the preferred procedure to achieve continence [253]. 
Continence rate of 100% was achieved by bladder 
neck closure compared with continence rates of 56% 
by bladder neck reconstruction only and 67% by 


bladder neck reconstruction with augmentation 
and/or appendicovesicostomy [237]. However, suc- 
cess of bladder neck closure is dependent in part 
upon patients’ compliance with intermittent cathete- 
rization [247]. In addition, those who have undergo- 
ne bladder neck closure are at an increased risk for 
bladder stones [247]. 


c) Urinary diversion 


Regardless of the type of continent urinary diversion 
used, most series demonstrate excellent success rates 
around 95% [253]. Based on the excellent continen- 
ce rates achieved by urinary diversion compared 
with those by staged or one-stage primary repair, the 
Mainz group has recommended that all, but especial- 
ly those who have failed previous treatment, are best 
served by conversion to a rectal reservoir or ileoce- 
cal pouch with catheterizable stoma [233, 234]. 
However, taking into account the long-term negative 
impact of rectal reservoir on metabolic milieu and 
bone density [235] and a high risk of neoplasia in 
those who have been exposed to mixing of urine and 
faeces in a colorectal reservoir [254], urinary diver- 
sion should be reserved as a last resort after failed 
surgical reconstruction. 


d) Outlet procedures 


If the initial bladder neck reconstruction (original or 
modified Young-Dees-Leadbetter in many cases) 
fails and a low outlet resistance is the only cause of 
persisting incontinence, another outlet procedure is 
worth attempting. Option includes Kropp or Pippi 
Salle bladder neck reconstruction, injection of bul- 
king agents, placement of bladder neck slings and 
artificial urinary sphincter [247]. The presence of 
scarred tissue due to a previous surgery at the blad- 
der neck may compromise the outcome. The value of 
the artificial urinary sphincter in dynamic control of 
outlet resistance in exstrophy patients is also ques- 
tioned [221]. Vascularized gracilis muscle sling to 
wrap around the compromised bladder neck of 
incontinent patients has been reported as salvage sur- 
gery [245]. 


RECOMMENDATION 


The published studies to date are retrospective case 
series with levels of evidence at best 3 with a grade 
of recommendation of C. The Committee has the 
following receommendations regarding the eva- 
luation and treatment of persistin incontinence in 
adulthood. 
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e Patients with exstrophy-epispadias complex 
should be evaluated and managed in specialized 
centers 


e A universal definition of continence should be 
established 


e Persisting incontinence should be evaluated 
with urodynamics and its treatment should be 
individualized based on urodynamic findings 


e Life-long follow-up is mandatory in terms of 
continence, voiding efficiency, upper tract status 
and other urological complications 


e Comparative studies, including quality of life 
and psychological assessment, should be under- 
taken if possible. 


X. DETRUSOR OVERACTIVITY AND 
REDUCED BLADDER CAPACITY 


1. REFRACTORY URGENCY INCONTINENCE AND 
IDIOPATHIC DETRUSOR OVERACTIVITY 


According to the recent Terminology of the Inter- 
national Continence Society the overactive bladder 
syndrome refers to the symptoms of urgency, with or 
without urge incontinence, usually with frequency 
and nocturia [255]. Detrusor overactivity has also 
been redefined to indicate the urodynamic observa- 
tion characterized by involuntary detrusor contrac- 
tions during the filling phase that may be sponta- 
neous or provoked. Idiopathic Detrusor Overactivity 
exists when there is no defined cause. This term 
replaces “detrusor instability”. Neurogenic Detrusor 
Overactivity is seen when there is a relevant neuro- 
logical condition and replaces the term “detrusor 
hyperreflexia”. Although the old terms will be even- 
tually be replaced they are still in common usage. 
The criterion for considering detrusor overactivity as 
idiopathic is questioned, as recently Ahlberg et al 
found that 82% of patients initially considered idio- 
pathic on careful searching actually had pathology 
potentially leading to the problem [256]. 


Idiopathic detrusor overactivity is a normal situation 
early in life. Children have urgency incontinence as 
a stage in acquiring bladder control. The incidence of 
detrusor overactivity during mid-life years (20 to 60) 
has been estimated as 10% [257]. In the asymptoma- 
tic elderly, detrusor overactivity once again becomes 


common, occurring in 50% of men over 70 [258]. In 
the symptomatic elderly, over 75 years old, it can 
reach 90% in men [259]. Detrusor overactivity may 
be a cause of severe storage symptoms such as fre- 
quency, nocturia, urgency and urgency incontinence. 
Conservative treatment of these symptoms such as 
bladder training and pharmacotherapy is discussed in 
other sections. 


The use of intravesical neuromodulatory drugs such 
as capsaicin and resiniferatoxin was extended to 
detrusor overactivity of nonneurologic origin after 
the suggestion that its etiology involved the enhan- 
cement of the C fiber mediated spinal micturition 
reflex [260] and emerged as a minimally invasive 
procedure, with preliminary results shown in Table 
11 [261-265]. (Level of evidence 3 — 4; Grade of 
recommendation C) 


For symptoms that are refractory, three interventio- 
nal treatments have been reported: botulinun-A toxin 
detrusor injections, neuromodulation, and bladder 
augmentation. 


a) Botulinum-A toxin injection in bladder 


The minimal invasiveness makes this method very 
attractive but long term results in idiopathic detrusor 
overactivity are lacking (Table 12) [266-271]. The 
effects of its use are still not fully recognized, with 
possible systemic consequences [272] — generalized 
muscle weakness in two patients treated for neuroge- 
nic bladder overactivity and development of resis- 
tance to the drug [273, 274]. Most of the initial 
results come from its use in neurogenic bladders 
[275-278], with favorable results. 


Data are lacking on dose, concentration, site(s), 
numbers of injections and long-term efficacy and 
side effects.. The studies with botulinum toxin detru- 
sor injection are unclear about results and contradic- 
tory on the presence of residual urine and the need 
for intermittent catheterization. The reports do not 
discriminate gender precisely and two out of three 
mix neurogenic with idiopathic etiologies. (Level of 
evidence 3; Grade of recommendation D) 


b) Electrical stimulation and neuromodulation 


Electrical stimulation of the genital area was first 
used to control incontinence due to detrusor overac- 
tivity on an empirical basis [279], for different etio- 
logies. Later, it was suggested that reflex sphincteric 
contraction induced by electrical stimulation can 
promote an inhibitory effect on detrusor activity, thus 
suppressing detrusor overactivity [280]. Many stu- 
dies on external electrical stimulation for bladder 
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Table 11. Intravesical capsaicin and resiniferatoxin for detrusor overactivity (males and females) 


Author No. Improvement Duration Drug and dose Side effects 

of effect 
Cruz et al. 1997 3 idiopathic (total 71% continence Up to 18 Capsaicin Intense burning 
[261] of 16, including (overall total of 14) months 125 ml of 30% sensation 


3 males) and 21% improvement 


alcohol in saline 
containing ImM 


Kuo, 2003 [262] 13 idiopathic 5 ( 38,5%) 2to9months RTX 
detrusor overact 10 ml of 100 nM RTX 
(41 total ) in 10% ethanol 
for 40 min 
18 previous TURP 11 (61,1%) Average 5 
months 
Palma et al, 2004 25 females with 10 (40%) 1 month 50 nM RTX No mention of 
[263] idiopathic urge- disapearance of evalluation retention 
incontinence urge-incontinence only 
Rios et al, 2004 60 females Improvement equal 1 month first 50nM RTX or 10% solution 
[264] to Ethanol 10% saline evaluation ethanol saline Randomized 
solution double-blind 
placebo 
controlled 
Silva et al, 2002 13 idiopathic 11 improved (91%) 3 months 100 ml 50nM RTX No retention or 
[265] (2 men 11 in incontinence follow up solution 10% other problems 
women) 3 (25%) dry ethanol in saline 
(12 incont) for 30 min 
Table 12. Botulinum-A Toxin detrusor injection 
Author No. Type of Dose No. Results Comments 
patients punctures 
Harper et al, 2003 39 (13 men Neurogenic and 200 idiopath 20 to 30 sparing Increase max 
[266] and 26 idiopathic origin the trigone bladder volume 
women) (not described 300 neurog Flex. cysto. 174 to 589 ml 
separately) 
Loch et al, 2003 30 Neurogenic 200 U 20 injections Significant No 
[267] and idiopathic sparing the trigone improvement description 
in 67% of the of gender or 
patients - > whether 
residual urge neurogenic 
Radziszewski et al, 12 (6 Only idiopathic Up to 300 U 10-15 injections 1 months Short 
2002 [268] female and sparing the trigone follow up follow up 
6 male) 100% success Inexact 
no residual criterion of 
success 
Rapp et al, 2004 35 (29 6 neurogenic 300 U 30 injections 34% resolution 40% failure 
[269] females and including trigone 26% improvement 
6 males) 
Kuo, 2004 [270] 30 (12 females 12 neurogenic 200 U 40 injections 26% resolution 26%failure 
and 18 males) sparing the trigone 46% improvement 
Chancellor et al, 10 (2 males Only idiopathic 100-300 U 20-30 injections 80% improvement Control 
2003 [271] and 8 females) only in bladder group - 
base and trigone 11 neurogenic 
with 73% 
improvement 
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inhibition on idiopathic urgency incontinence have 
been published, mainly in female patients [281-288]. 
The results vary from 45 % to 85 % success, with a 
mean of 38 %, and 26% improved. Electrodes 
implanted in the pelvic floor, did not yield good 
results [286]. 


Neuromodulation of sacral nerves has been reported 
as alternative therapy for incontinence, urinary reten- 
tion and chronic pelvic pain. Good results have been 
published in treating neurogenic bladder dysfunction 
[289, 290]. Its use in refractory idiopathic urgency 
incontinence has been limited to few patients, most- 
ly women. Bosch and Groen [291] presented results 
of chronic implantation in 15 women and 3 men, 
with an average age of 46 years. 


Significant improvements in voiding frequency, ave- 
rage voided volume, number of incontinence epi- 
sodes and number of pads used were found, with no 
deterioration in response to stimulation with time. 
However, with subsequent experience in 14 men 
only 2 patients had a partial response and the rest 
ultimately failed [292]. 


Shaker and Hassouna [293] implanted 18 patients 
with refractory urinary urgency incontinence, but 
only 2 were in men. Other studies are not clear about 
the etiology of the detrusor overactivity as neuroge- 
nic and non neurogenic causes are grouped together 
[293]. Yet, some reports focused on technical or spe- 
cific aspects of the procedure and the same patients 
may be included in different publications [294, 295]. 
Table 13 [296-303] shows some recent studies. 


Some reports are literature reviews [304] or tech- 
nical modifications [305]. There are some articles 
with level or evidence 1 [296, 297] and 2 [292, 
299], [300], with a grade of recommendation of B. 
However, due primarily to the cost of the device, 
relatively few men in the clinical trials, and poor 
results in one of the prospective trials, its general 
applicability to men with urgency incontinence is 
probably limited. 


c) Surgical treatment by bladder myectomy and 
augmentation 


Previously used treatments of surgical bladder dener- 
vation, open bladder transection, cystolysis, endo- 
scopic phenol injections, hydrostatic bladder disten- 
tion did not produce good results. 


Bladder autoaugmentation or myectomy has been 
reported as an alternative to augmentation in neuro- 
genic and non-neurogenic dysfunction. Table 14 


[306, 307] shows recent results of this treatment in 
patients with non-neurogenic detrusor overactivity. 
Additional and longer term experience is still requi- 
red to properly assess this modality. 


Enterocystoplasty results are in Table 15 [307-313], 
which includes male and female patients. Good 
results vary from 58% to 88%, with and average of 
77%. A minimun of 10% of patients require inter- 
mittent catheterization for bladder emptying. 


Ileum was the most frequently used bowel segment 
followed by sigmoid colon, although no scientific 
reason for use of any particular segment was given. 
The surgery, as reported in other sections, has a 
significant complication rate and should be conside- 
red carefully when applying it to these patients. 


2. REDUCED BLADDER CAPACITY 


Fibrosis of the wall produces a low-volume low- 
compliant bladder, leading to diminished functional 
capacity. Symptoms of frequency and nocturia occur 
with progressive decrease in volume, but urinary 
incontinence may also be the consequence of a very 
small capacity, especially if accompanied by urethral 
weakness. The diagnosis can be suggested by the 
micturition chart, and confirmed by cystogram and 
or urodynamics. 


The causes can be congenital or acquired. Acquired 
causes include multiple surgeries, inflamatory pro- 
cesses (chronic cystitis, interstitial cystitis, tubercu- 
losis, schistosomiasis, chemical cystitis) or post 
radiation. 


Bilharzial contracted bladder is a problem that is pri- 
marily limited to endemic areas in Africa and the 
Middle East. Schistosoma haematobium migrates to 
the veins of the vesical and pelvic plexuses, where 
the female begins to lay eggs, promoting a initial 
inflammatory response. 


As a result, granulomatous lesions form in the lami- 
na propria. Mucosal reactions vary from hyperplasia 
to polypoid cystitis. A contracted bladder occurs in 
2 % of cases [314]. Bladder augmentation seems to 
offer reasonable results in these cases. 


Similarly small fibrotic bladders of other etiologies 
can be treated successfully with enterocystoplasty. 
The results of this surgery are presented in Table 16 
[315-338]. 


These results are similar in all etiologies except for 
radiation. The poorer results after radiation may be 
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Table 13. Neuromodulation for treatment of refractory urge incontinence due to detrusor overactivity (males and females) 


Authors N Success (dry) Improved Control Study and comments 
group 

Schmidt et al. [296] 34 47% 29% 42 prospective randomized 
Weil et al. [297] 21 56% 19% 23 prospective randomized 
Bosch et al. [298] 34 (females) 

6 (males) 38% 16% 21% 16% prospective longitudinal 
Siegel et al [299] 41 46% 19% prospective cohort 
Grunewald et al [300] 18 39% 33% prospective 
Aboseif et al [301] 43 (5 males) 77% not clear about etiology 
Hedlund et al [302] 13 61,5% 2 men included, both dry 
Roupret et al [303] 6 (all female) 17% 67% 


Table 14. Detrusor myectomy for treatment of refractory urge incontinence due to detrusor overactivity (both sexes) 


Author Idiopathic overactivity Good results 
Swami et al [306] 17 12 
Leng et al. [307] 8 7 
TOTAL 25 19 (76%) 


Table 15. Enterocystoplasty for treatment of refractory urge incontinence due to detrusor overactivity (males and females) 


Authors Detrusor overactivity Good or moderate Bowel segment 
result 

Hasan et al., 1995 [308] 33 19 46 ileum 
2 colon 

McInerney et al., 1995 [309] 50 44 

Bramble, 1982 [310] 15 13 13 colon 
2 ileum 

Sethia et al. 1991 [311] 11 9 ileum 

Mundy and Sthephenson 1985 40 30 ileum 

[312] 

Leng et al, [307] 2 2 

Edlund et al [313] 25 19 

Total 176 136 (77 %) 
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Table 16. Enterocystoplasty results for reduced bladder capacity 


Authors Bilharziasis Tuberculous Radiation Unknown cause 
cystitis cystitis cystitis 
Total Success Total Success Total Success Total Success 
Smith et al. [315 - - 7 4 9 3 12 7 
Kerr et al. [316] - - 12 12 - - - - 
Zinman and - - 2 2 1 ? I I 
Libertino [317] 
Dounis et al. [318 - - 31 27 - - 1 l 
Lunghi et al. [319] - - 15 15 4 4 3 3 
Shawket and Muhsen 8 8 - - - - - - 
[320] 
Whitmore and Gittes - - 7 7 - - 2 l 
321 
Chan et al. [322 - - - - - - 10 9 
Shirley et al[323 - - 10 10 4 - - 
Goodwin et al. [324] - - 3 2 - - 3 3 
Winter and Goodwin = - 1 1 3 1 - - 
325 
Fall and Nilsson - - l l - - l l 
326 
Goldwasser and - - - - - - 7 7 
Webster [327] 
Weinberg et al. [328] - - 2 2 1 1 1 i 
Novak [329 - - 11 11 - - - - 
Sayegh and 2 0 - - - - - - 
Dimmette [330] 
Beduk et al. [331 - - - - - - 1 1 
Kuo [332 - - - - 1 l - - 
Kawamura et al. - - - - - - l l 
[333] 
Hradec [334] - - - - 27 23 - - 
Lima et al. [335 - - 1 1 - - - - 
El Otmany et al. - - 1 1 - - - - 
[336] 
Yamada et al. [337] - - l l - - - - 
Miyano et al. [338] - - - - - - 1 1 
TOTAL 10 8 (80%) 105 97 (92%) 50 35 (70%) 44 37 (84%) 
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due to other tissue damage in the surgical area. New 
conformal techniques for radiotherapy may improve 
results in the future, so that the need for augmenta- 
tion decreases. 


Almost all of these studies do not distinguish bowel 
segments or separate males from females in repor- 
ting results. Therefore, it is not possible to correlate 
any particular aspect with the chance of success or 
failure. However, overall the results seem reasonably 
good with the exception of radiation. (Level of evi- 
dence 3; Grade of recommendation C) 


XI. URETHROCUTANEOUS AND 
RECTOURETHRAL FISTULAE 


Urethrocutaneous or rectourethral fistula may have 
congenital, inflammatory, neoplastic or traumatic 
origin. It is important to recognize the varying etio- 
logy because each type may require different surgi- 
cal strategy. All reports are still only retrospective 
case series (Level of evidence 3; grade of recom- 
mendation C). 


1. URETHROCUTANEOUS FISTULA (UCF) 
a) Acquired UCF 


Hidden foreign bodies have been described as a rare 
cause of both strangulation of the glans penis and 
urethrocutaneous fistula. Tash and Eid [339] presen- 
ted the case of a 30-year-old man who developed a 
urethrocutaneous fistula and penile shaft necrosis 
after a condom broke during intercourse. Neither the 
patient nor several physicians could identify the 
retained ring of condom, which had been buried 
under newly epithelialized skin. He underwent 
removal of the foreign body under general anaesthe- 
sia, followed 5 months later by a formal urethrocuta- 
neous fistula repair. 


Urethroperineal fistula, as a complication of open 
perineal prostate cryosurgery, occurs as an immedia- 
te perioperative complication in 10.7% [340]. Tho- 
mas et al. retrospectively evaluated 250 patients after 
radical perineal prostatectomy and revealed only 1 
(0.4%) urethroperineal fistula [341]. 


Fahal et al. [342] published an unusual complication 
of mycetoma. The patient had an infection with Acti- 
nomadura madurae that involved abdominal wall, 
perineum and urethra. This resulted in urinary extra- 
vasation with a urethrocutaneous fistula. 


b) Management of UCF 


The diagnosis of UCF is made by physical examina- 
tions and retrograde urethrography, urethroscopy, 
fistulography, urethral ultrasound or color Doppler 
imaging. Urethral sonography provides additional 
information about an involvement of the surrounding 
tissue, location of vessels and associated abnormali- 
ties such as a periurethral abscess [343]. 


Treatment of UCF usually requires urethroplasty 
techniques with modifications involving fistula exci- 
sion and multiple layer closure [344] (Level of evi- 
dence 3; Grade of recommendation C) 


2. RECTOURETHRAL FISTULAS (RUF) 


Culp and Calhoon described five basic groups of 
RUF according to the etiology [345]: congenital, 
iatrogenic, traumatic, neoplastic, and inflammatory. 


a) Congenital RUF 


Endo et al. [346] described the results of the Japa- 
nese Study Group of Anorectal Anomalies (JSGA) to 
determine the relative incidence of specific types of 
these anomalies in Japan. They included discussion 
of RUF regarding the relationship between the fistu- 
la levels and blind end of the rectum, low type defor- 
mity, rare types, and associated anomalies. A total of 
1,992 patients (1,183 boys and 809 girls) registered 
from 1976 to 1995 were analysed according to the 
pathogenesis of anorectal malformation in the field 
of molecular genetics. They reported that more than 
20% of RUF should be categorized as intermediate 
or low deformity from the position of the rectal 
pouch. A significant preponderance of Down’s syn- 
drome in the deformities without fistulae suggests 
that investigation of associated anomalies and 
congenital diseases may provide further insights. 


The purpose of Rintala’s study was to compare the 
long-term outcome of sacroperineal-sacroabdomino- 
perineal pull-through (SP-SAP) to that of posterior 
sagittal anorectoplasty (PSARP). In boys with high 
anorectal anomalies, PSARP was superior to SP- 
SAP pullthrough in terms of long-term bowel func- 
tion and faecal continence [347]. 


b) Acquired RUF 


Badalament et al. [348] managed one patient (0.4%) 
with a urethrorectal fistula after cryoablation therapy 
for prostate cancer. 


Benchekroun and co-workers [349] report a series of 
11 urethrorectal fistulas observed over a 25-year per- 
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iod. The aetiologies were surgical trauma (5 cases), 
fracture of the pelvis (2 cases), inflammatory lesions 
(3 cases), and one fistula was congenital. Colostomy 
was performed in 2 patients, surgical closure of the 
fistula was performed in 7 patients, via an abdomi- 
noperineal (3 cases), perineal (2 cases), transperito- 
neal (1 case) or transanosphincteric incision (1 case). 


In 1972 Smith and Veenema [350] reported their 20- 
year experience with 160 patients undergoing radical 
retropubic prostatectomy (RRP) with the incidence 
of 15 rectal injuries. Only 4 fistulas developed in this 
group. 

The most common single cause of RUF in the series 
of 23 male patients published by Tiptaft et al. [351] 
was a fracture of the pelvis and iatrogenic causes 
(two cases after transurethral prostatic surgery, two 
cases after open prostatectomy, and three cases after 
urethral instrumentation (Table 17). Noldus et al. 
[352] reported 23 (3.9%) rectal injuries during 589 
RRP and cystoprostatectomy. Eastham and Scardino 
[353] summarized the incidence of rectal injury 
during RRP in 3834 patients with an average of 0.7% 
(range 0.2-2.9%). The incidence of RUF, as an 
immediate perioperative complication of open per- 
ineal prostate surgery, is 1.4 %. 


Nyam et al. [354] reviewed records of all patients 
who were diagnosed with rectourethral fistulae bet- 
ween January 1981 and December 1995 and 16 
males were identified. All patients were interviewed 
by telephone for follow-up. The mean age was 68 
years and the mean follow-up was 80 months. Ade- 


Table 17. Causes of Rectourethral fistulae in 23 patients 
(Tiptaft [351]) 


Fractured pelvis with ruptured urethra 11 
Direct trauma 2 
Secondary to urethral stricture and sepsis 3 
Tuberculosis 1 
Iatrogenic 12 
Iatrogenic causes 

Urethral instrumentation 3 
Transurethral prostatic surgery 2 
Open prostatectomy 2 
Flap urethroplasty 1 
Colo-anal anastomosis 1 
Abdominoperineal resection of rectum 1 
Radiation therapy 2 


nocarcinoma of the prostate in 15 patients and recur- 
rent transitional cell carcinoma of the bladder in one 
patient were the underlying malignant diseases. Nine 
patients had had a RRP with 2 after radiation, 2 after 
brachytherapy, and 3 after a combination of radiation 
and brachytherapy. One patient formed a fistula after 
cystectomy and dilation of a stricture. This heteroge- 
nous group of patients received multiple therapies 
including initial colostomy (7 patients), transanal 
repair (2 patients), parasacral repair (2 patients), 
transperineal repair (2 patients), coloanal anastomo- 
sis (3 patients), and muscle transposition (3 patients). 
Four of the patients required a permanent stoma. 


Zippe [355] reviewed preliminary results of prostate 
cryosurgery and reported a 2 to 5% incidence of 
RUF. Porter [340] found a 2.5% rate of RUF in 210 
patients after TRUS-guided prostate cryosurgery and 
no urethroperineal fistulae. 


Montorsi et al. [356] reported a prostatorectal fistula 
after transrectal prostatic hyperthermia (43 degree C) 
in patients with advanced prostatic cancer after mul- 
tiple treatment sessions. The fistula was cured after a 
urethral catheter was left in place for one month. 


Kleinberg et al. [357] summarized results of 31 
patients with stage T1 or T2 prostatic carcinoma fol- 
lowing CT guided transperineal (125) I implants and 
reported that only one patient developed a prostato- 
rectal fistula that was managed with an ileal conduit. 


Fengler and Abcarian [358] published their expe- 
rience of eight patients with recto-urinary fistulae in 
the course of treatment of prostate cancer (3 fistulae 
after radiation therapy alone, 3 after prostatectomy 
and 2 after both surgery and radiation therapy). 


Chang et al. [359] published a case of prostatic 
malakoplakia masquerading as a rectal tumor due to 
formation of a fistulous tract to the rectal muscular 
layers. Cools et al. [245] reported a very uncommon 
type of fistula between the large bowel and the pros- 
tatic urethra due to Crohn’s disease. Felipetto et al. 
[360] described a prostatocutaneous fistula as a com- 
plication of pseudomonas prostatitis. 


c) Diagnosis of RUF 


RUF may be strongly suspected from the patient’s 
history (fecaluria, abnormal urethral discharge, 
pneumaturia, leakage of urine from the rectum 
during micturition). Rectal examination, proctosco- 
py, careful urethroscopy, intraurethral injection of 
methylene blue dye, radiopaque contrast agent pla- 
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ced into the bladder and then voided usually appears 
in the rectum on X-ray, are the most important dia- 
gnostic steps [343, 361]. 


d) Therapy of RUF 


Small fistulae may resolve spontaneously with urina- 
ry and/or fecal diversion. Therefore, an initial trial of 
conservative therapy is reasonable. Selected patients 
with chronic fistulas who are poor surgical candi- 
dates may also be managed conservatively with 
antiobiotics, pads and symptomatic care. Timing of 
repair is often individualized, mainly according to 
the etiology, delay in diagnosis, size of fistula, whe- 
ther it is the first or subsequent repairs, and the gene- 
ral condition of patient. 


Diversion of urine (suprapubic cystostomy) is gene- 
rally recommended as well as correction of any ure- 
thral stricture distal to the fistula. Fecal diversion, 
with colostomy is used by some as a mandatory part 
of double diversion or selectively by others. Gibbons 
362 stressed the need for a diverting colostomy for 3- 
4 months. 


However, as surgeons obtained more experience, 
bowel preparations became standardized, and effec- 
tive antibiotics were developed, the enthusiasm for 
colostomy diminished. Currently, colostomy is 
recommended in circumstances where antibiotics 
alone cannot control the inflammation and infection 
associated with the fistula or when the fistula 
involves radiated tissue. Low residue diet is also use- 
ful for healing. Suitable drainage (perineal and ure- 
thral splinting) is stressed. Two-layer closure of the 
urethra and rectum with suture lines at right angles 
and with interposition of soft tissue (eg. omentum 
[363], gracilis muscle [363], or scrotal flap [365]) 
has been described. Surgical approaches include 
transabdominal, transvesical, or direct exposure of 
the RUF. 


e) Surgical Approaches 


Stephenson and Middleton [366],modified the York- 
Mason repair and reported their experience with pos- 
terior sagittal, transanal, transrectal repair of RUF in 
15 patients. The transsphincteric, transanal surgical 
approach provides many advantages, including easy 
access and identification of the fistula tract, good 
surgical exposure, adequate resection to well vascu- 
larized tissue, and access to several vascularized 
flaps for interposition between the repaired urinary 
and gastrointestinal tracts. 


Culkin [367] reported preliminary experience with 


the transsphincteric, transanal surgical approach to 
correct acquired urethrorectal fistula in five men. 
Mean patient age was 56.6 years (range 37 to 72). 
The etiology was surgical (radical prostatectomy) in 
3 cases, traumatic in 1 and idiopathic in 1.The time 
from the diagnosis of urethrorectal fistula to surgery 
was 4 weeks to 4 years. Five men underwent exci- 
sion and closure of a urethrorectal fistula with diver- 
ting colostomy. In 4 men (80%) urinary continence 
subsequently returned with adequate sphincter tone, 
while in 1 (20%) with perineal trauma and active 
proctitis the fistula recurred 6 weeks after surgery. 


The surgical approaches including the numbers of 
reported patients are listed in Table 18 [345, 349- 
352, 358, 361, 365-382]. 


1. PERINEAL 


In 1926, Young [368] dissected the rectum away 
from sphincters, divided the fistula, closed the ure- 
thra, and mobilized the rectum further cephalad in 
such a fashion as to pull the affected rectum caudal- 
ly out of the anus where it was then transected and 
discarded, suturing the proximal rectum to the anal 
skin. Subsequently Lewis, in 1947 [369], described 
suturing the levator muscle fibers together in the 
anterior midline when possible. 


Goodwin et al. [370] reported a series of 22 RUF 
approached perineally. They extensively mobilized 
the rectum posteriorly and the bladder anteriorly 
through wide perineal exposure allowing interposi- 
tion of the levator ani muscles between the urinary 
tract and rectum. 


2. POSTERIOR SAGITTAL 


Kraske in 1885 [383] described a posterior midline 
incision extending to the left paramedian aspect of 
the coccyx and sacrum that involved partial removal 
of the sacrum in addition to coccygectomy. His 
method did not involve division of the sphincters, 
but rather sweeping the rectum laterally to ultimate- 
ly facilitate resection and reanastomosis of a tumour- 
bearing rectal segment, thereby preserving fecal 
continence. In 1962, Kilpatrick and Thompson [373] 
used this approach when the rectum was completely 
mobilized circumferentially proximal and distal to 
the fistula. The RUF was then divided, sparing as 
much as possible on the urethral aspect. The rectal 
part of the fistula was excised and closed in two 
layers, and the urethra was repaired and stented with 
a catheter. 
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Table 18. Surgical approaches to rectourethral fistulas 


APPROACH AUTHOR, YEAR No. PTS 
PERINEAL Young, 1926 [368] 11 
Lewis, 1947 [369] 13 
Goodwin, 1958 [370] 22 
Culp and Calhoon, 1964 [345] 20 
Smith and Veenema,1972 [350] 4 
Youssef,1999 [371] (perineal dartos flap) 12 
Benchekroun, 1999 [349] 11 
Ng, 2004 [372](buccal graft) 27 
POSTERIOR - SAGITTAL Kilpatrick and Thompson, 1962 [373] 6 
Stephenson,1999 [366] 15 
POSTERIOR — TRANSSPHINCTERIC Kilpatrick and Mason, 1969 [374] 7 
Culp, 1964 [345] 20 
Fengler,1997 [358] 8 
Fournier, 1996 [375] 1 
Bukowski,1995 [376] 7 
TRANSANAL Vose,1949 [377] 4 
Parks and Motson, 1983 [378] Í 
Tiptaft,1983 [351] 3 
Noldus,1997 [352] 5 
Culkin, 2003 [367] 5 
COMBINED (posterior transsphincteric 
anterior rectal wall advancement) Al-Ali,1997 [361] 16 
ANTERIOR TRANSANORECTAL Geceleter,1973 [379] 19 
Venable,1989 [365] 1 
Zinman, 2003 [380] 22 
ENDOSCOPIC Wilbert, 1996 [381] 2 
Bardari, 2001 [382] 1 
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3. POSTERIOR (PARASACROCOCCYGEAL) 
TRANSSPHINCTERIC 


In 1969 Kilpatrick and Mason [374] updated this 
method and advocated a more radical method of 
dividing the rectal sphincters to give direct access to 
the RUF. The procedure (the York-Mason approach) 
is simpler than some complicated transabdominal or 
transperineal approaches to RUF. It is still used 
because it allows direct visualization of the fistula 
via parasacrococcygeal (transsphincteric) incision 
especially to fistulae in the mid to lower rectum 
[358]. After the skin incision the mucocutaneous 
junction is marked with sutures and the internal 
sphincter is exposed. Division of the sphincter 
mechanism and posterior rectal wall allows exposu- 
re of the fistula. Each sphincter muscle is tagged 
with color-coded sutures. The next step of this pro- 
cedure is the incision around fistula, followed by 
excision of the fistulous tract exposing the catheter in 
prostatic urethra. The undermining of rectal wall 
allows sufficient mobilization. After closure of pros- 
tatic urethra it is recommended to close the full- 
thickness rectal wall flaps in a “vest over pants” 
technique (Figure 3). It is important to note that the 
suture lines do not overlie each other. The procedure 
is completed by suture of rectal wall and approxima- 
ting the sphincter muscles (Figure 4). Fengler and 
Abcarian [358] reported healing of RUF in all of 8 
patients with the York-Mason approach. Bukowski et 
al. [376] managed 7 acquired recurrent RUF (3 after 
prostatectomy, 3 after trauma and 1 after perineal 
abscess) using York-Mason technique and similar 
experience was described by Fournier et al. [375] in 
the management of a case of the urethro-prostato- 
rectal fistula after a gunshot wound. 


4. TRANSANAL 


Parks and Motson [378] popularized the addition of 
a full thickness local flap of anterior rectal wall as an 
adjunct to fistula repair through the intact anal canal 
(Figures 5 [384] and 6). They modified the trans- 
anal technique by denuding the rectal mucosa lateral 
and distal to the fistula, and mobilized the rectal wall 
away from Denonvilliers” fascia proximal to the fis- 
tula for four centimeters. Tiptaft et al. [351] also used 
a special anal retractor for this surgery. 


With the Latzko procedure the RUF is closed in three 
layers with absorbable suture. A transurethral cathe- 
ter is placed for 3 weeks. Noldus et al. [352] repor- 
ted 23 patients (3.9%) with rectal injury during 589 
RRP and cystoprostatectomy. Of these 23 patients, 


12 developed a RUF. Seven fistulas closed sponta- 
neously with prolonged catheter drainage. The 
remaining 5 fistulas were all successfully closed with 
the transanal Latzko procedure. 


Al-Ali et al. [361] treated 30 men with RUF caused 
by war wounds. He used the method of posterior 
transsphincteric anterior rectal wall advancement as 
the treatment of choice. Double diversion (end sig- 
moid colostomy and suprapubic cystostomy) for one 
month was performed in all patients. Double diver- 
sion alone resulted in ‘spontaneous’ RUF healing in 
47% of patients but 53% required reconstruction. 
Early repair was recommended for large fibrous fis- 
tulas. Undiversion was done after two months when 
the urethra and anorectal canals were normal. 


5. ANTERIOR TRANSANORECTAL 


In 1973 Gecelter [379] performed a midline perineal 
incision to gain access to the urinary tract after pla- 
cing the patient in exaggerated lithotomy position. 
The sphincter was incised anteriorly, tag sutures 
carefully placed, and the rectal incision was carried 
to the fistulous tract, which was excised and repaired 
in multiple layers with transposition of tissue as avai- 
lable. 


6. ENDOSCOPIC 


Wilbert et al. [381] reported two patients with RUF 
who were repaired endoscopically transanally. The 
patients were positioned prone and the rectoscope 
mounted to the operating table was inserted into the 
rectum .The fistula was visualized and the opening 
excised to the level of the perirectal tissues with cau- 
tery. The rectal wall was mobilized full thickness 
with scissors and closed primarily in two layers with 
a microscope. The patient was then placed in lithoto- 
my position and the urethral side of the fistula was 
coagulated and injected with fibrin. 


Recently Bardari et al. [382] used cyanoacrilic bio- 
logical glue to close one prostato-perineal fistula 
complicating an abdominoperineal resection of rec- 
tum and one persistent neobladder-ileal fistula. The 
biologic sealant was administrated endoscopically 
through an open-end 6F ureteral catheter. 


7. OTHER MODIFICATIONS 


Youssef et al. [371] successfully treated 12 male 
patients who presented with RUF from 1990 to 1997 
using the perineal subcutaneous dartos flap procedu- 
re. The RUF resulted from crush pelvic injury in 6 
cases, gunshot wounds in 2, and post prostatectomy 
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Figure 3. Rectourethral fistula repair. Full thickness rectal wall is mobilized to close in a “vest over pants” technique to close 
the fistula. 


Figure 4. York-Mason approach to a rectourethral fistula 
via a parasacrococcygeal (transsphincteric) incision. 
Sutures are used to mark the sphincters. The speculum has 
been placed at the bottom of the incision and the anterior 
rectal wall is visible. 
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Figure 5. Transanal repair of rectourethral fistula [384]. A. Elliptical incision of the rectal mucosa around the fistula. B. 
Denudation of the rectal mucosa. C. Fistula closed with absorbable suture. D. Rectal mucosal flap sutured with absorbable 
suture. 


Figure 6.A. Retrograde urethrogram of a 55 year-old man Figure 6. B. Intraoperative photograph of transanal rec- 


who underwent a radical prostatectomy. He complained of tourethral fistula repair. The anus is held open by the ring 
fecaluria and urine per rectum. This shows urethral retractor to permit direct access to the fistula. 
contrast in the rectum through a rectourethral fistula. 
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Figure 6. C. Intraoperative view of the rectal mucosal 
sutures in the rectourethral fistula repair. 
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Figure 6. D. Retrograde urethrogram 3 months after transanal rectourethral fistula repair. There is no contrast entering the 
rectum from the urethra. The patient’s suprapubic tube was removed and his colostomy was reversed. 
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in 4. The fistula was associated with a urethral stric- 
ture in 4 cases. A perineal approach was used and 
combined with a transsymphyseal approach in the 4 
patients with posterior urethral stricture. They inter- 
posed a subcutaneous dartos flap as a tissue flap bet- 
ween the repaired rectum and urethra. No leakage or 
perineal collection developed and there was no fistu- 
la recurrence. Follow-up ranged from 9 to 42 
months. This technique of a perineal subcutaneous 
dartos flap may fulfill the principles for successful 
repair of RUF. 


Felipetto et al. [360] closed a prostato-cutaneous fis- 
tula (as a complication of pseudomonas prostatitis) 
with human fibrin sealant (Tissucol). Venkatesh and 
Ramanujam[385] prospectively studied the efficacy 
of autologous fibrin glue application for closure of 
recurrent anorectal fistulas. Overall success rate was 
60 percent however patients with fistulas associated 
with acquired immunodeficiency syndrome and the 
urinary tract failed to respond. 


f) Summary 


A review of recent literature shows an increasing 
number of papers describing treatment. All available 
studies are retrospective cases and case series. There 
are many causes of these fistulas described in the 
literature but there is a lack of valid epidemiologic 
data about the incidence of UCF and RUF. The dia- 
gnostic algorithm has not changed in many years. 


The aim of the surgical approach is the closure of all 
types of fistulas. While spontaneous closure and suc- 
cess with a one-stage procedure has been reported 
most cases to date involve 3 stages (double diver- 
sion, closure technique, and undiversion). An endo- 
scopic approach using biological sealants is promi- 
sing. Only a few urologists and general surgeons 
have gained wide experience in the management of 
UCF or RUF. No single procedure has yet proved to 
be best or universally applicable. (Level of evidence 
3; grade of recommendation C) 


XII. THE ARTIFICIAL URINARY 
SPHINCTER (AUS) 


Different devices designed to control urinary incon- 
tinence in the male go back to the middle of the 18th 
century [386]. Since then research eventually produ- 
ced external and implantable devices. The gold stan- 
dard today is considered to be the artificial urinary 
sphincter (AUS) designed by F.B. Scott, W.E. Brad- 


ley, and G.W. Timm in 1973 [387]. The original 
model underwent a number of modifications, but the 
basic principle remained the same. It consists of a 
fluid filled hydraulic system with a cuff around the 
urethra, a pressure regulating balloon and an activa- 
ting device, the pump, placed in the scrotum. 


1. AVAILABILITY AND COST 


We recently conducted an e-mail survey among uro- 
logists and gynecologists, members of the Internatio- 
nal Continence Society asking them if the AUS was 
available in their country; and if so, what was the 
price of the device (in US dollars). About 10% of the 
members responded by email from 31 countries. 
According to the responders, in at least 4 countries 
(Georgia, Hong-Kong, Romania and Saudi Arabia) 
the device was not available. Furthermore, in some 
countries, even if the device is marketed, its high 
price precludes its use, as in the Czech Republic and 
Hungary. The price varies even within the same 
country (Table 19). The cost variability among coun- 
tries is shown in Figure 7. Very few gynecologists 
implant the sphincter, probably because the majority 
of patients receiving the device are male. Although 
the response to the survey was low and the results 
may not be scientifically valid they do show sub- 
stantial variability and give an idea of the current 
international situation. 


2. INDICATIONS 


The indication for implantation of an AUS in the 
male — as in the female — is urinary incontinence to a 
degree that affects the patient’s quality of life. In the 
vast majority of male patients incontinence is secon- 
dary to a prostatectomy; neurogenic bladder dys- 
function is the second most frequent etiology. Pre- 
vious radiotherapy to the pelvic is not a contraindi- 
cation [388]. The ultimate outcome seems to be simi- 
lar in patients whether or not they have received 
radiation therapy [148], although a higher incidence 
of urethral atrophy, erosion and infection requiring 
surgical revision has been reported in irradiated 
patients compared to those not irradiated (41% vs 
11%). Despite this observation, long term continen- 
ce and patient satisfaction appear not to be adversely 
affected in the irradiated patient 148]. Patients voi- 
ding with Valsalva maneuvers because of an idiopa- 
thic underactive or neurologically acontractile blad- 
der, do not seem to be at an increased risk of com- 
plications [389]. It should also be noted that patients 
with previous anti-incontinence procedures show a 
significantly higher explantation rate [390]. Clinical 
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Table 19. Cost of the AMS 800 artificial urinary sphincter in 29 different countries, data 
and gynecologists, members of the International Continence Society. (Prices in US dollars) 


from a survey among urologists 


COUNTRY PRICE COUNTRY PRICE 
Austria 5,300 — 7,000 Japan 5,400 — 10,000 
Australia 7,000 — 8,000 New Zeland 5,000 
Belgium 5,000 Norway 7,000 — 10,000 
Brazil 3,000 — 12,000 Russia 4,500 
Canada 3175 — 4555 Singapore 4,500 
Colombia 6,000 South Korea 4,000 
Czech Republic 8,600 Sweden 6,000 — 8,500 
Denmark 10,000 Switzerland 8,000 
Finland 6,000 Taiwan 4,500 
Germany 5,000 — 9831 The Netherlands 2,500 — 9,000 
Hungary 5,000 Turkey 4,000 

India 3,900 United Kingdom 5,000 — 8,000 
Israel 4,000 United States 4,000 — 9,000 
Italy 7,000 — 11,000 
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Figure 7. Graph showing range of costs of the Artificial Urinary Sphincter in various countries. 
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experience suggests that enterocystoplasty or gastro- 
cystoplasty can be done simultaneously with the 
implantation of the AUS [391, 392]. AUS can also be 
implanted in patients after bladder substitution [212], 
and in those with locally recurrent prostate cancer 
with a relatively good prognosis [393], or those with 
severe post-radical prostetectomy bladder neck 
contracture in whom a stent has been placed pre- 
viously [219]. 


3. SURGICAL TECHNIQUE: 


The original technique of implantation is illustrated 
in Figure 8. The cuff of the sphincter around the bul- 
bous urethra is placed via a midline perineal incision, 
while the pressure regulating balloon and the scrotal 
pump are inserted via a separate inguinal incision. 


More recently a new surgical approach has been des- 
cribed using a single, upper transverse scrotal inci- 
sion which allows the placement of all 3 components 
of the system, the cuff, the pump in a scrotal pouch, 
and the reservoir behind the fascia transversalis 
[394]. The procedure is claimed to be easier and fas- 
ter to complete. Caution should be exerted, however, 
before this approach is universally adopted, because 
the placement of the cuff at the proximal part of the 
bulbous urethra seems to be more difficult, and no 
long term results are available at this time [395]. 


One of the pitfalls during surgery is laceration of the 
urethra when dissecting it from the corpora caverno- 
sa where no real anatomical plan exists. Intraoperati- 
ve recognition of urethral injury can be facilitated by 
retrograde perfusion sphincterometry using a 
flexible cystoscope [32]. 


4. COMPLICATIONS 


Complications following implantation of the AUS 
can be devided into the broad categories of inconti- 
nence, erosion and/or infection, and unusual compli- 
cations. 


a) Incontinence 


Incontinence following implantation of an AUS can 
result from (1) alteration in bladder function, (2) 
atrophy of the urethra, or (3) mechanical failure of 
the device. These causes may co-exist. 


1. ALTERATION IN BLADDER FUNCTION 


This situation has been reported principally in 
patients with neurogenic bladder dysfunction, espe- 
cially in children [396-401]. These changes include 
de novo involuntary detrusor contractions, decrease 
in bladder compliance, and the development of a 


high pressure system, causing incontinence, hydro- 
nephrosis and ultimately renal failure. Modifications 
in detrusor behavior (including its consequences on 
the upper urinary tract) occur in up to 57% of cases 
[396-407]. It should be pointed out, however, that 
there has never been a published report of hydrone- 
phrosis following implantation of an AUS for incon- 
tinence after prostatectomy [408]. The best candi- 
dates for sphincter implantation are those with a low 
pressure, relaxed, and compliant bladder but an 
incompetent urethral sphincter [405]. 


2. ATROPHY OF THE URETHRA 


This may occur at the cuff site secondary to long- 
term mechanical compression of the periurethral and 
urethral tissues. It is not often reported and some 
authors do not even mention it as a possible cause of 
AUS failure [149, 169, 408]. About 4 months follo- 
wing implantation, cuff efficiency diminishes, presu- 
mably because pressure atrophy occurs in every 
patient to some extent [409]. The incidence of ure- 
thral atrophy leading to revision varies from 3% to 
9.3% [116, 122, 406, 410-413]. This atrophy can be 
lessened with nocturnal deactivation of the cuff 
[414]. 


b) Mechanical failure 


This includes perforation of one of the components 
with loss of fluid from the the system, air bubbles or 
organic debris within the system causing inadequate 
function of the pump, disconnection of the tubes, or 
kinking of the tubes. Introduction of “kink-free” 
tubing has virtually eliminated this last complication. 
The incidence of these complications varies widely 
with ranges from 0% [410] to 52.5% [129] with the 
longest follow-up. In this latter study, the cuff see- 
med to be the most vulnerable part of the system (22 
cuff failures in 18 patients, most of them occurring 
during the first 2 to 3 years following implantation), 
followed by pump failure (6 times in 4 patients). 
Blockage is an exceptional event, occurring only 
once in 61 patients followed from 10 to 15 years 
[129]. An unusual mechanical complication has been 
reported recently. The locking tab became displaced 
distally into the cycling portion of the cuff preven- 
ting the fluid from flowing into the cuff surrounding 
the urethra [415]. 


c) Erosion and/or infection 


Erosion and infection are two major complications 
that almost invariably necessitate removal of the 
prosthesis. Their incidence is usually reported as a 
single complication. 
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Figure 8. A. With the patient in lithotomy position, a per- Figure 8. B. The urethra is mobilized circumferentially 
ineal incision is made behind the scrotum to expose the bul- within the bulbospongiosus muscle and the measuring tape 
bar urethra. is used to obtain the cuff size. 


Figure 8. C. The belt-like cuff is positioned around the ure- 
thra. 
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Figure 8 D. A right lower quadrant (RLQ) abdominal inci- 
sion is made and the extraperitoneal space is entered lateral 
to the rectus muscle for insertion of the reservoir. 


Figure 8 E. After reservoir insertion the cuff is pressurized 
with fluid 


Figure 8 F. A scrotal space is created under the dartos and 
the pump is inserted (held with a Babcock clamp). 


Figure 8 G. The cuff tubing is brought from the perineal 
incision to the RLQ incision with a tubing passer. 
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Figure 8. H Connectors are placed to join the tubes from 
the cuff and reservoir to the corresponding tubes from the 
pump in the RLQ incision. 


The incidence of this complication varies from 0% to 
24.6% [116, 169, 399, 405, 406, 410-413, 416, 417]. 
As would be expected, the highest incidence has 
been reported with the longest follow-up (10-15 
years)[116]. Two-thirds of the erosions occurred 
during the first year. Previous surgery [418]at the site 
of cuff placement increases the risk of erosion. This, 
however, can be decreased by delayed activation 
[419]. Some authors, however, did not find an 
increased incidence of complications when a new 
cuff was implanted at the site where several months 
before a cuff has been removed for infection or ero- 
sion [420]. Other risk factors include urethral cathe- 
terization and urethral endoscopic manipulations 
with an activated sphincter in place[421]. 


As mentioned above, the majority of authors consi- 
der that even if previous radiotherapy constitutes a 
risk factor in terms of increased complication and 
revision rates, this does not constitute a contraindi- 
cation for the implantation of an AUS [115, 117, 
135, 148, 149, 167, 422]. Patient satisfaction is simi- 
lar in those who have been irradiated, compared to 
those who have not been [115, 124, 148], and the 
degree of satisfaction does not seem to correlate with 
the number of surgical revisions [128]. 


d) Rare complications 


Several unusual, although rare complications have 
been recently reported in the literature, such as the 
intravesical migration of the reservoir with seconda- 
ry stone formation in the bladder [423], or a giant 
urethral diverticulum at the site of a previously 
removed cuff because of erosion and urinary extra- 
vasation [424]. 


The total number of procedures done in a given cen- 
ter does not seem to be a determining risk factor for 
complications. Comparable erosion/infection rates 
have been reported from centers with fewer than 50 
or more than 100 cases [137]. This suggests that ero- 
sion and infection are more closely related to the 
physiologic state of the host rather than the expe- 
rience of the surgical team, provided standard pre- 
cautions are strictly applied. 


5. DURABILITY OF AUS COMPONENTS 


When defining durability of one of the components 
or the AUS as a whole, one should distinguish bet- 
ween explantation of the device due to device mal- 
function (e.g. leak in one of the components) or com- 
plications caused by an otherwise properly functio- 
ning sphincter unit (e.g. erosion by the cuff, infection 
at the site of implantation, etc.). This distinction is 
rarely made in the literature. Durability of a device is 
defined as time elapsed during which no mechanical 
problem alters the normal function of the device. 
This should exclude the second group from further 
analysis. 


There are very few references in the literature pertai- 
ning to the length of time a device functioned nor- 
mally before its removal due to mechanical failure. 
In a multicenter trial, for neurogenic bladders, 
conducted in France [406], the authors mention that 
the “mean operational life” of the sphincter was 56 
months (range 3-118 months). Haab et al [122] ana- 
lyzed 68 patients and noted that the mechanical fai- 
lure rate dropped from 44.4% to 12.4% since modi- 
fications were made to the device, mainly the cuff 
component. Survival time of these components was 
not provided. Similar conclusions can be drawn from 
a series from the Mayo Clinic [126] where the modi- 
fication of the cuff design (narrower back) resulted 
in a significant drop of the reoperation rate at 5 years. 
In the “narrow back” group 17% (31/184) required 
reoperation. Mean time to reoperation was 26.2 
months (mean 2-68 months). Using Kaplan-Meier 
statistical analysis for this group of patients, the ove- 
rall 5 year expected product survival was 75%. 


In a review Venn et al [169] analysed the outcome of 
100 patients in whom an artificial urinary sphincter 
was implanted for more than 10 years. Thirty-six 
percent of them still had the original sphincter and 
were continent at a median follow-up of 11 years. 
The bulbar cuff, as compared to the bladder neck 
cuff provided a slightly better continence rate at 10 
years, 92% and 84%, respectively. The lowest ero- 
sion rate occurred with the bulbar cuff. Device survi- 
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val rate at 10 years was 66% in this series. 


In a series of 30 boys with spina bifida Spiess et al 
[425] found that the mean lifetime of all AUS was 
4.7 years, with no statistically significant difference 
in sphincter survival of those inserted at the bladder 
neck or the bulbous urethra (4.6 and 4.9 years, res- 
pectively. A sharp drop was observed at 100 months 
with only 8.3% of the original sphincters still func- 
tioning beyond this point. 


It might be useful to consider patients with ‘primary 
adequate function’ when no revision is necessary to 
achieve continence separately from those with ‘addi- 
tional procedure-assisted adequate function’, where 
one or more revisions are necessary to obtain favou- 
rable outcome. Klijn et al. [121] showed in their 
series of 27 men who became incontinent after a 
radical prostatectomy that at a mean follow-up of 35 
months, 81 % of the patients achieved satisfactory 
continence. The 5 year ‘primary adequate function’ 
and ‘additional procedure-assisted adequate func- 
tion’ rates, based on the Kaplan-Meier curves, were 
49% and 71%, respectively. The median time to fai- 
lure for the ‘primary adequate function’ group was 
48 months, the median time to definitive failure of 
‘additional procedure-assisted adequate function’ 
was >72 months. 


In the most recent series the global long term (2 to 
7.7 years) revision rate, for any of the above mentio- 
ned reasons varies between 16% and 50% [127, 128, 
426]. Patients with neurological deficit seem to have 
a higher risk of non-mechanical failure and the ove- 
rall continence rate may be poorer compared to non- 
neurologic patients [29]. 


6. DIAGNOSTIC PROCEDURES RELATED TO 
ARTIFICIAL SPHINCTER FAILURE 


The diagnostic evaluation of urinary incontinence 
after the placement of the AUS is critical for the 
management of these patients and represents a chal- 
lenging problem for the urologist. Several diagnostic 
and management algorithms have been proposed, 
some relatively simple, others more complex [29, 
30, 135, 137, 407, 427-429]. Figure 9 shows an 
algorithm to investigate and treat the male patient 
with a previously functioning AUS who becomes 
incontinent. 


Physical examination should exclude infection at the 
site of the cuff or the scrotal/labial pump. Difficulty 
compressing the pump suggests tube kinking, fluid 
loss or an obstructed system. 


Plain X-rays of the abdomen or pelvis may show 
fluid loss, if the system is filled with radio-opaque 
solution [430, 431] (Figurel). It is necessary to 
obtain a baseline film at the discharge of the patient 
from the hospital for subsequent comparison becau- 
se radiographc imaging of the balloon does not 
detect changes until at least 50% of its volume has 
been lost [12]. 


Cystometrogram or complete urodynamic study will 
demonstrate changes in bladder behavior following 
insertion of the AUS as described above. 


Cystourethrography could eventually demonstrate a 
urethral diverticulum at the site of previous cuff ero- 
sion (Figure 10). 


Endoscopy will disclose any urethral erosion by the 
cuff (Figure 11). 


Retrograde perfusion sphincterometry has been 
reported to diagnose the loss of compressive pressu- 
re in the urethral cuff [29]. It is done by infusing 
fluid from the meatus in a retrograde fashion. If the 
AUS cuff is functional and the urethral is intact there 
should be no flow when the pressure equals the AUS 
balloon pressure. This technique can also be used 
intraoperatively to detect urethral perforation or to 
adjust the pressure in the cuff [32]. This seems to be 
more useful than urethral pressure profile (UPP) 
[403]. 


Intraoperative electrical testing, using an ohmmeter 
[417, 428] has been described to determine the site 
of fluid leakage from the system. This test can be 
helpful to avoid the need to change the whole sys- 
tem, and allow replacement of the leaking part only. 


7. TREATMENT OF COMPLICATIONS 


As outlined above, complications directly related to 
the presence of an artificial sphincter can be divided 
into categories: incontinence from alteration in blad- 
der function, urethral atrophy, and/or mechanical fai- 
lure, and infection/erosion. The treatment of each of 
these complications deserves comment, as no detai- 
led reference can be found in the literature dealing 
with the treatment of these complications. 


a) Alterations in bladder function 


De novo (or pre-existing) detrusor overactivity can 
be treated with parasympatholytics. In a small pro- 
portion of patients systemic side effects will prevent 
the use of these drugs; there might also be some 
medical contraindications, or the drug may be inef- 
fective. Other options such as bladder augmentation 
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Figure 9. Algorithm for managing incontinence after AUS placement 
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Figure 10. Urethrogram of patient who underwent cuff 
removal for erosion into the urethra. A. Site of urethral 
diverticulum B.Tubing plug over tube from pump C.Scro- 
tal pump 


Figure 11 Endoscopic view of AUS cuff erosion into the 
bulbar urethra. The patient had undergone radiation after 
radical prostatectomy. 


or enterocystoplasty may be considered. To date no 
report can be found where implantation of an artifi- 
cial sphincter resulted in the deterioration of the 
upper urinary tract in a neurologically normal post- 
prostatectomy patient [124, 408]. It has been repor- 
ted that enterocystoplasty performed together with 
the placement of an AUS in the same operative ses- 
sion does not increase the morbidity of the procedu- 
re and does not affect the success rate [391]. Howe- 
ver, in a recent review of 286 patients Furness et al. 
[432] demonstrated an infection rate of 14.5% and 
6.8% with simultaneous and staged procedures, res- 
pectively. No clear urodynamic guidelines exist to 
select patients who need bladder augmentation in 
combination with an AUS [409] , although small voi- 
ded volumes with reduced cystometric capacity, poor 
compliance, or severe detrusor overactivity after fai- 
led medical treatment would suggest the need. 


b) Atrophy of the urethra 


Several therapeutic options exist to increase cuff 
pressure around the atrophied urethral wall: chan- 
ging the balloon reservoir for one generating a higher 


pressure, downsizing the cuff diameter 12, 117, 433, 
or increasing the amount of fluid in the system. Ano- 
ther approach consists of placing the cuff inside the 
corporal tunica albuginea on the dorsal aspect of the 
urethra (transcorporal). This allows a safer mobiliza- 
tion of the urethra and adds some supplementary 
bulk of tissue to the circumference of the urethra, 
possibly decreasing the risk of erosion [132]. It 
should be mentioned, however, that there is a risk of 
reduced erectile function with this technique. 


The implantation of a double-cuff AMS 800 has 
become more popular, as a primary procedure in the 
totally or severely incontinent patient [133, 434], or 
as a salvage procedure, by adding a second cuff, fol- 
lowing a failed previous single cuff [130, 131, 434]. 
It does not appear that morbidity increases with the 
double-cuff as compared with the single cuff system 
[133], and patient satisfaction also seems to be 
higher [134]. 


c) Mechanical failure 


As with any device, mechanical failure can be expec- 
ted with the AMS 800 AUS. The treatment involves 
surgical replacement of the failed component and 
reconnecting the system. 


d) Infection 


With overt infection the accepted treatment option is 
removal of the entire device and appropriate antibio- 
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tics. A second system can be subsequently implanted 
with equally good results [419]. It has been demons- 
trated, however, that immediate reimplantation of a 
new AUS after the removal of an infected, but not 
eroded, prosthesis can be a valid option with an ove- 
rall success rate of 87% [435]. 


e) Erosion 


In case of urethral erosion by the cuff, the “offen- 
ding” cuff must be removed. No clear guidelines 
exist whether removal of the whole system is super- 
ior to removal of the cuff alone but it must be asses- 
sed for infection. If infection is present the whole 
device should be removed. Reservoir erosion into the 
bladder has been described following the removal of 
an eroded cuff [423]. Furthermore, it is not known 
whether it is necessary to allow the urethra to heal 
over a catheter versus surgical repair. The former 
risks diverticulum formation (Figure 10), and the 
latter may increase the amount of the periurethral 
fibrosis. This might compromise success of a new 
cuff. However, the new cuff should be positioned 
away from the erosion site. In case of the erosion of 
one of the cuffs of a double system removal of the 
eroded cuff can successfully convert a double-cuff 
system into a single cuff system [436]. 


8. CONSENSUS PROTOCOL FOR FOLLOW-UP OF 
PATIENTS WITH AUS 


As complications continue to be seen for years after 
implantation [437], it is helpful to have a structured 
follow-up plan. However, no standardized recom- 
mendations are available in the literature. 


The consensus upon which the members of this sub- 
committee agreed and which is based on expert opi- 
nion are as follows: 


1. Perioperative antibiotics are recommended. Gram- 
negative enteric bacteria and Staphylococcus epi- 
dermidis are the most frequently encountered 
microorganisms in infected prostheses [421]. 


2. Hospital stay should be kept to a minimum. 


3. Urethral catheters should be withdrawn within 24- 
48 hours of surgery and the preoperative conti- 
nence management continued. 


4. In general the sphincter device should not be acti- 
vated immediately postoperatively. In the initial 
period scrotal oedema and pain prevent patients 
from manipulating the pump adequately. When 
this subsides after 6 to 8 weeks the device can be 
activated. Earlier activation may also be accep- 


table. Irradiated patients may benefit from a lon- 
ger initial period of deactivation, up to 12 weeks 
[117]. Nocturnal deactivation should be conside- 
red in high-risk patients [116]. 


5. Patients are reviewed at 3 months after activation 
to ensure the device is working adequately, and to 
assess the continence status. 


6. Long-term follow-up is different in the neurogenic 
and non-neurogenic patient. With time, alteration 
in bladder function may jeopardize renal function 
in the neurogenic patients. Periodic ultrasound 
evaluation of the upper urinary tract is essential. If 
changes occur, urodynamic studies should be 
done to rule out detrusor overactivity. In non-neu- 
rogenic patients, periodic ultrasound may not be 
necessary. 


7. When change in the continence status occurs dia- 
gnostic procedures related to sphincter failure 
(Figure 9) should be considered. 


(Level of evidence 3; Grade of recommendation 
C) 


XIII. NEW TECHNOLOGY 


ADJUSTABLE CONTINENCE THERAPY — ACT — 
NEW TECHNOLOGY BEING EVALUATED 


The ACT device for male incontinence was introdu- 
ced in 2000 and consists of silicone balloons connec- 
ted to a port that can be punctured percutaneously 
after implantation for readjustment of balloon volu- 
me. Using a minimally invasive perineal approach, 
the balloons are placed underneath the bladder neck 
bilaterally under fluoroscopic and endoscopic gui- 
dance. Elevation and compression of the bladder 
neck and the membranous urethra is the functional 
concept of the ACT device. In contrast to most other 
procedures, the device can be readjusted numerous 
times after the operation until continence is fully res- 
tored. If urinary retention occurs, it can be easily 
managed by partial balloon deflation. Since bladder 
neck compression is not circumferential, urethral 
atrophy due to impaired perfusion, as frequently seen 
with the artificial sphincter cuff, is very unlikely to 
occur. Pelvic irradiation heavily increases the risk of 
balloon migration and/or bladder erosion. Therefore, 
radiation therapy of the pelvis should be considered 
as a relative contraindication for implantation of an 
adjustable continence therapy device. Like sling pro- 
cedures, the ACT device is neither intellectually nor 
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manually as demanding as the artificial sphincter. If 
the ACT implantation fails for any reason, the devi- 
ce can be explanted easily and every other therapeu- 
tic option is still possible. Preliminary treatment out- 
come results show a 75% cured and improved rate in 
a total of approximately 100 male patients followed 
for up to one year [438-440]. Further results are anti- 
cipated. 


XIV. SUMMARY AND 
RECOMMENDATIONS 


1. EVALUATION 


Prior to surgery a basic patient evaluation should 
consist of history and physical examination, urinaly- 
sis and postvoid residual urine. A voiding diary is 
helpful. Pad tests may be useful in certain circum- 
stances. Blood testing (BUN, creatinine, glucose) is 
recommended if compromised renal function is sus- 
pected or if polyuria (in the absence of diuretics) is 
documented. Additional testing with cystoscopy and 
appropriate imaging of the urinary tract are also 
helpful in guiding therapy. 


The committee felt that multichannel urodynamics 
are essential prior to invasive treatment for inconti- 
nence. (Level of evidence 2-4: grades of recom- 
mendation A, B, C) 


2. INCONTINENCE POST PROSTATECTOMY FOR 
BPH AND POSTRADICAL PROSTATECTOMY 
FOR PROSTATE CANCER 


After a period of conservative management, which 
may also be from 6 to 12 months, the artificial 
sphincter is the preferred treatment for properly 
selected men who have stress incontinence after radi- 
cal prostatectomy. Male slings are a proven alterna- 
tive although long-term data are lacking. Injectable 
agents are a less effective but an option for some 
men with mild to moderate incontinence. (Level of 
evidence 3; grade of recommendation C) 


3. AGE 


Age is not a restriction for surgical treatment of uri- 
nary incontinence. Cognitive impairment and lack of 
dexterity may be restrictions for the artificial sphinc- 
ter and must be determined preoperatively. (Level of 
evidence 3-4; grade of recommendation C) 


4. INCONTINENCE FOLLOWING OTHER TREAT- 
MENTS FOR PROSTATE CANCER 


The artificial sphincter is most widely used but radia- 
tion may be a risk factor for an increase in complica- 
tions. Based upon limited data perineal compression 
(bone anchor) slings are an alternative. Injectable 
agents have not been successful in this setting. 
(Level of evidence 3; grade of recommendation C) 


5. INCONTINENCE FOLLOWING PELVIC TRAUMA 


The artificial sphincter is most widely reported. 
Bladder neck reconstruction has also been reported 
on a limited basis. (Level of evidence 3; grade of 
recommendation C) 


6. INCONTINENCE IN ADULT EPISPADIAS- 
EXSTROPHY COMPLEX 


Patients should be treated in centres of excellence. A 
patient-directed approach should be taken. The 
choices include further bladder neck reconstructive 
surgery, bladder neck closure, bladder reconstruction 
or diversion with bowel. The data are insufficient for 
a specific recommendation. Transition is important 
between the pediatric and adult urologist. Life-long 
follow-up is mandatory in terms of continence, voi- 
ding efficiency, upper tract status and other urologi- 
cal complications (Level of evidence 3; Grade of 
recommendation C) 


7. REFRACTORY URGENCY INCONTINENCE AND 
DETRUSOR OVERACTIVITY 


Botulinum toxin-A bladder injections is a minimally 
invasive treatment with some efficacy. Neuromodu- 
lation is a treatment option with success reported in 
a limited number of male patients. Detrusor myecto- 
my has also been reported to be successful in a small 
number of male patients. Augmentation cystoplasty 
is potentially successful in controlling symptoms but 
may be associated with unacceptable side effects. 
Urinary diversion is a final option. (Level of eviden- 
ce 3; grade of recommendation C) 


8. REDUCED CAPACITY BLADDER 


Augmentation cystoplasty has been successful in 
most etiologies apart from radiation. (Level of evi- 
dence 3; grade of recommendation C) 
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9. URETHROCUTANEOUS FISTULA AND 
RECTOURETHRAL FISTULA 


Etiologic factors causing acquired urethrocutaneous 
fistulae are demonstrated by clinical, endoscopic and 
imaging studies. Surgical reconstruction is applied as 
required. Similar diagnostic maneuvers are applied 
to rectourethral fistulae. In those that do not close 
with or without temporary urinary and fecal diver- 
sion, surgical reconstruction may be carried out. 
Most repairs are now carried out after prior fecal 
diversion. Various techniques are available for closu- 
re and can be done in collaboration with colorectal 
surgeons. (Level of evidence 3; grade of recom- 
mendation C) 


10. MANAGEMENT OF AUS COMPLICATIONS 


Incontinence may result from alteration in bladder 
function, urethral atrophy, or mechanical malfunc- 
tion. Infection and/or erosion of components demand 
surgical removal of all or part of the prosthesis. A 
treatment algorithm is presented to aid in manage- 
ment and in follow-up of patients. (Level of eviden- 
ce 3; grade of recommendation C) 

11. NEW TECHNOLOGIES 


Evidence for the ACT balloon is required before spe- 
cific recommendations can be made. 


(Level of evidence C; grade of recommendation D) 


12. RECOMMENDATIONS FOR FUTURE 
RESEARCH 


e New technologies, bulking agents, sling materials, 
prosthetic devices should continue to be evaluated 


e Clinical trial recommendations 
- Randomized trials (eg. AUS and slings) 


- Standardized workup and outcome measures 
including QoL 


- Complete reporting of complications 
- Long-term results (>2 years) 


- Standardized reporting of durability 


10. 


11. 


12. 


13. 


14. 


15; 


16. 


17. 
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INTRODUCTION 


This chapter critically reviews the literature on sur- 
gery for incontinence in women. Randomised 
controlled trials (RCT) still represent less than 10% 
of the surgical literature compared to over 50% of 
trials in other therapeutic areas such as drug therapy 
(Buchwald H 1996). Furthermore, in over half of the 
RCTs performed in laparoscopic general surgery, for 
example, the studies are underpowered or poorly 
analysed (Slim et al 1997) and this was well illustra- 
ted in our literature review on laparoscopic colpo- 
suspension. 


The chapter in the second edition highlighted the dif- 
ficulty in comparing different operations when 
confounding variables were not detailed or acknow- 
ledged. This chapter has further researched the evi- 
dence on confounding variables which may influen- 
ce the outcome of surgery for stress incontinence 
whilst recognising that in many areas the data are 
poor. Since most of the research data analysed are 
from case series it is important to recognize the limi- 
tations of our knowledge of the influence of any of 
the confounding variables. 


A further variable which has been recognized in 
determining the value of a procedure is the outcome 
measure used. The introduction of pre-operative uro- 
dynamics coincided with concern that objective 
rather than subjective evidence of cure of stress 
incontinence was important in demonstrating whe- 
ther an operation was effective. The RCT comparing 
colposuspension with the Tension free vaginal Tape 
(TVT) illustrated that whilst both techniques achie- 
ved a similar outcome, the outcome measure used 
had a marked effect on the cure rate; objective tes- 
ting employing Cystometry and a one hour pad test 


gave a 60% cure rate whilst only just over 30% 
patients reported complete absence of urinary symp- 
toms. Furthermore, the combined objective and sub- 
jective cure rate for both procedures was only 26% 
(Ward et al 2002). Further research is clearly requi- 
red to clarify which outcome measures should be 
employed in the treatment of incontinence with the 
acceptance that one measure may not be suitable for 
all forms of treatment. The further development of 
Quality of Life questionnaires may help address 
some of the outcome questions and this is covered in 
the relevant Chapter. 


A. REVIEW OF PROCEDURES 


L ANTERIOR COLPORRHAPHY 


The anterior colporrhaphy procedure is perhaps bet- 
ter termed the anterior repair with bladder buttress 
when relating to the surgery for urodynamic stress 
incontinence. Anterior colporrhaphy and the Kelly 
type repair are also a part of pelvic reconstructive 
surgery for prolapse (vide infra). Case report litera- 
ture indicates a wide range of continence rates follo- 
wing this procedure, ranging between 31% and 
100% continence (Jarvis 1994a). Meta-analyses of 
heterogenous studies suggest a continence rate of 
between 67.8 and 72.0% (Jarvis 1994a,b). Randomi- 
sed trials which include anterior colporrhaphy in one 
arm and suprapubic surgery in the other show a 
continence rate of 66% (Jarvis 1998). Only 257 
women received anterior repair and were compared, 
in seven trials, with 454 comparable women rando- 
mised to another intervention. The anterior colpor- 
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rhaphy procedure is still used largely because of the 
relatively low morbidity of the procedure. The 
“serious complication rate” is in the region of 1%, 
the incidence of de novo detrusor overactivity is not 
greater than 6%, and compared with colposuspen- 
sion there may be a shorter hospital stay and a 50% 
decrease in blood loss. The incidence of long-term 
voiding disorders following this procedure 
approaches zero (Jarvis 1994b, Beck 1991, Jarvis 
1981, Loughlin 1982). 


Figure A-I : The anterior repair is conventionally 
performed through a midline anterior vaginal 
wall incision. The diagram illustrates the creation 
of a layer of endopelvic fascia to provide additio- 
nal support to the urethra. 


Long-term results decrease with time such that a 
63% cure rate at 1 year of follow up fell to 37% at 5 
years of follow up (Bergman 1995). Long term fol- 
low up beyond the first year was only available in 3 
randomised control trials (RCT). (Bergman 1989), 
(Liapis 1996), (Colombo 2000). 


The view of the American Urological Association is 
that “Anterior repairs are the least likely of the four 
major operative categories (anterior repair, subure- 
thral sling, colposuspension, long needle suspension) 
to be efficacious in the long-term” (Leach 1997). The 
literature regarding the anterior vaginal repair has 
also been reviewed fully by the Cochrane Library 
(Glazener 2000). Little new data has emerged for 
anterior colporraphy as an intervention for SUI over 
the last three years. However, two recent Level 4 stu- 
dies have analyzed long term results for anterior col- 
porraphy compared to other SUI interventions. 
Demirci et al (2002), found at ten year follow up, 
success rates with anterior colporraphy were 38% 
(21 of 67 women) as compared to 68% (14 of 28) 
with the Marshall Marchetti Krantz procedure and 
concluded that this intervention was inferior to the 
retropubic suspension. De Tayrac et al (2002) com- 
pared the anterior colporraphy with the Bologna ope- 
ration. Similarly, they noted that the anterior colpor- 
raphy resulted in a 57% subjective and 53% objecti- 
ve cure rate in 28 women, whereas the Bologna pro- 
cedure resulted in 87% subjective and 85% objective 
rates in 26 women at a mean follow up of 3 years. 


CONCLUSION AND RECOMMENDATION 


The view of the First International Consultation 
on Incontinence was “Perhaps the major indica- 
tion for bladder buttress in contemporary practice 
must be the patient who prefers to sacrifice some 
degree of chance of becoming continent for a 
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reduced chance of complication” (Jarvis 
1998)(Level 1). There is no new literature which 
indicates that this recommendation should be 
revised. (Recommendation Grade A) 


II. COLPOSUSPENSION 


Based on a Pub-Med search 19 papers were revie- 
wed, 6 of which were RCTs and 13 were observatio- 
nal cohort studies. These papers included an overall 
population of 1788 women submitted to Burch col- 
posuspension; 311 were the ones considered in the 
RCTs and 1477 in the rest of the published studies. 
In 1651 women colposuspension was the primary 
procedure whereas in 137 it was a secondary one. 
The mean age of the women included was 54.4 years 
(26-88). The evaluation criteria of the surgical out- 
come were very heterogeneous, such as: subjective 
measures (symptoms) in 9 studies, objective mea- 
sures (urodynamics) in 10 studies, complications 
(infections, visceral injuries, voiding dysfunction, 
post-op detrusor overactivity) in 8 studies; anatomi- 
cal criteria in 3 studies, pre and post-operative QoL 
analysis in 4 studies. The mean follow-up was 29.7 
months ranging from 3 months to 15 years. The sub- 
jective and objective cure rate was 78.4% (37-96%) 
and 85.5% (76-94%) respectively, with an overall 
average improvement of 90.5%. 


Ward et al performed a RCT between the Tension 
Free Vaginal Tape (TVT) and colposuspension. 
When analysed on an intention-to-treat basis after 2 
years they reported an objective success rate for 
Burch colposuspension of 51% versus 63% for the 
TVT group. (Ward et al 2004 Level 1/2) This trial 
analysed different outcome measures, both objective 
and subjective, and found similar cure rates for col- 
posuspension with all outcome measures although 
the cure rates varied according to the outcome mea- 
sure used. Subjective measures demonstrated a lower 
cure rate (Table A-II.1). 


Burch colposuspension can achieve a high cure rate 
as a secondary procedure: Thakar (Thakar et al 2002) 
[level 2] reported an objective success rate of 80% 
and a subjective success rate of 71% with a mean fol- 
low-up of 4 years and Bidmead (Bidmead et al 2001) 
[level 3] reported an objective success of 81%. Using 
a pre and postoperative MRI evaluation DiGest 
(DiGesu et al 2004) [level 3] found a significant 
association between surgical success and a shorter 
distance between bladder neck and levator ani 


muscle; the author reported an objective cure rate of 
86% in 28 women | year after surgery. 


The long term results of the Burch colposuspension 
have shown that its efficacy is maintained on a long- 
term basis: Langer et al (Langer et al 2001) [level 3] 
studied 127 women with a mean follow-up of 12.4 
years (10-15 years) and reported an objective cure 
rate of 93.7%. All failure to repair urinary stress 
incontinence occurred within one year of the opera- 
tion. 


Demirci (Demerci et al 2001) [level 3] reported that 
cure rate dropped from 87.7% at a mean follow-up of 
1.5 years to 77.4% at a mean follow-up of 4.5 years. 


Persistent voiding difficulties were reported by Vie- 
reck (Viereck et al 2004) [level 2] in 3.5% of 310 
women who underwent a Burch colposuspension 
with a mean follow-up of 36 months. Non-persistent 
voiding dysfunction defined and evaluated in diffe- 
rent ways, have been reported in 12.5% (6-37.2%) 
women after colposuspension following primary sur- 
gery; Bidmead (Bidmead et al 2001)[level 3] repor- 
ted 6% of voiding difficulties requiring intermittent 
self catheterisation (CISC) following use of colpo- 
suspension as a secondary procedure. 


Postoperative detrusor overactivity has been descri- 
bed in 6.6% of women (range 1.0-16.6%) following 
colposuspension. However, Bidmead (Bidmead et al 
2001) [level 3] did not report any case of detrusor 
overactivity after secondary colposuspension. 


Genitourinary prolapse has been reported as a sequel 
to Burch colposuspension in 22.1% of women (range 
9.5-38.2%). Most women are symptomatic and less 
than 5% request further reconstructive surgery. Ward 
(2004) [level 1 / 2] report 4.8% women needing a 
posterior repair whereas Kwon et al 2003 [level 3] 
report 4.7% required subsequent pelvic reconstructi- 
ve surgery). 


Other complications are described in the section on 
complications below. 


CONCLUSIONS AND RECOMMENDATIONS 


Open colposuspension is as effective in curing 
stress urinary incontinence as any other procedure 
in primary or secondary surgery. [Level 1] 


Voiding dysfunction, detrusor overactivity and 
utero-vaginal prolapse are consistently reported 
sequelae to colposuspension. [Level 1] 


There is some evidence that the benefit of colpo- 
suspension is maintained over time although, in 
common with all other continence procedures, 
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recurrence does develop in some cases. The pre- 
cise cause for the development of recurrence has 
not been studied. 


Open colposuspension can be recommended as a 
procedure which is as effective as any other pro- 
cedure for primary or secondary surgery and with 
long term proven success. [Grade A] 


The widespread adoption of other procedures 
such as the TVT has been primarily driven by the 
reduced surgical morbidity of such procedures. It 
is not yet clear whether the TVT has the same lon- 
gevity of action, associated detrusor overactivity, 
voiding dysfunction and vaginal prolapse (see 
section on TVT below) or whether other compli- 
cations develop with time. 


MI. MARSHALL-MARCHETTI- 
KRANTZ PROCEDURE 


The Marshall-Marchetti-Krantz (MMK) retropubic 
procedure was a common anti-incontinence procedu- 
re between 1950-90’s. Krantz (Krantz 1980) descri- 
bed a personal series of 3861 cases with a follow up 
of up to 31 years and a 96% subjective cure rate. The 
success of MMK in treating SUI in women is revie- 
wed in 58 articles that are predominantly retrospecti- 
ve studies between 1951-1998. The preoperative 
assessment was mainly with history and physical 
examination, with few studies reporting on other 
objective data such as urodynamic or pad test. These 
articles reported the treatment outcomes in a total of 
3238 cases. The reported cure rate (mostly subjecti- 
vely defined) was 88% (2850 patients). The impro- 
vement rate is reported as 91% (2946 patients). As a 
primary procedure in 1211 cases, the MMK had a 
success rate of 92%. In 1046 repeat cases, the suc- 
cess rate was 84%. The remaining 981 procedures 
could not be classified as primary or repeat. The 
mortality was 0.2%, with 22% overall complication 
rate. The one complication which would appear to 
limit the value of this procedure is osteitis pubis, a 
complication in 2.5% of these patients who undergo 
a MMK procedure (Mainprize 1988). 


The longer term follow up data is limited. In the lar- 
gest long term follow up series published, McDuffie 
reported a subjective continence rate of 89.7% at one 
year 85.7% at 5 years and 75% at 15 years (McDuf- 
fie 1981) Only one paper on the Marshall-Marchetti- 
Krantz was found (Demirci F et al, 2002). It was a 10 
year follow-up comparing MMK to anterior repair. 
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However it was not considered for review because 
only 50% of the patients were contacted for follow- 
up (14 of the initial 28) and just with subjective mea- 
sures. 


CONCLUSION AND RECOMMENDATION 


The MMK procedure appears to produce a similar 
cure rate to colposuspension according to Level 3 
evidence. The complication of osteitis pubis in 
2.5% women detracts from the value of the proce- 
dure. There seems little evidence to support its use 
instead of colposuspension. (Grade C) 


IV. PARAVAGINAL REPAIR 


The concept of a paravaginal defect repair is, at least 
in theory, a logical one. It was first described by 
White in 1909 (White 1909) but the type of repair 
described by Kelly four years later (Kelly 1913) 
became more popluar. The Kelly type of anterior 
repair for urodynamic stress incontinence provides 
some central support but if there is deficiency in late- 
ral support, then a central repair is likely to be of 
limited benefit. 


Several groups have reported results with paravagi- 
nal repair for SUI. Miklos et al (2000) reported lapa- 
roscopic paravaginal repair and Burch urethopexy as 
combined procedures in 130 patients. 4 women 
(2.3%) suffered lower urinary tract injuries (cystoto- 
mies) and 70% were cured. However, these authors 
present a combined procedure and not results for iso- 
lated paravaginal repair. Ostrzenski reported a SUI 
cure rate of 93% in 28 women after laparoscopic 
paravaginal repair (Level 4). Bruce et al (1999) eva- 
luated paravaginal repair alone and in combination 
with rectus fascia sling in two groups of women with 
SUI. At a mean follow up of 17 months the cure and 
improved rate for paravaginal repair alone was 84%, 
and 93% for the combined procedures. These authors 
felt that a sling should be performed for any woman 
with minimal bladder neck mobility at time of para- 
vaginal repair (Level 4). Similarly, Clemons et al 
(2003), noted that in 17 of 19 (89%) women with 
SUI who underwent paravaginal repair with human 
dermal graft (33 women underwent the procedure — 
19 were incontinent), incontinence resolved and 
urgency improved in 20 of 23 (87%) (Level 4). Scot- 
ti et al (1998) noted that in 34 of 36 women with 
SUI, cure was achieved at a mean of 39 months after 
surgery with vaginal paravaginal repair (Level 4). 
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Mallipeddi et al (2001) followed 45 patients after 
vaginal paravaginal repair for a mean of 1.6 years. 
Of those women with SUI (21), twelve (57%) had 
persistent SUI after surgery. They concluded that this 
technique has “limited” applicability for SUI (Level 
2). 


However, there is as yet only a single published ran- 
domised comparison of colposuspension with para- 
vaginal defect repair. In this study 36 patients were 
identified at the time of surgery when they were ran- 
domly allocated to treatment by either colposuspen- 
sion or defect repair using non-absorbable suture 
material. At follow-up six months after surgery, there 
was an objective cure rate of 100% for those patients 
undergoing colposuspension but only 72% for those 
undergoing paravaginal repair (Colombo 1996) 
(Level 1 / 2). 


CONCLUSIONS AND RECOMMENDATION 


Whilst there is some evidence that repair of para- 
vaginal defects may result in cure of stress incon- 
tinence (Level 3) there is also Level 1/2 evidence 
that paravaginal repair, performed abdominally, is 
less effective than colposuspension. Paravaginal 
repair may be approached via open abdominal, 
laparoscopic, or vaginal routes. Level 3 and 4 evi- 
dence suggests a reasonable level of efficacy in 
most studies, although the approach is often com- 
bined with other types of incontinence procedures 
and therefore overall continence rates derived 
from this technique must be viewed in light of 
these combined procedures. (Grade A) 


V. LAPAROSCOPIC 
COLPOSUSPENSION 


Five randomized controlled trials (Table A-V.1, Bur- 
ton 1999, Carey 2000, Fatthy 2001, Su 1997, Sum- 
mitt 2000) comparing laparoscopic with open colpo- 
suspension show similar or lower cure rates associa- 
ted with laparoscopic Burch. Moehrer (Moehrer et al 
2003) recently published a systematic review on 
laparoscopic colposuspension using the Cochrane 
Incontinence Review Group’s specialized registrar 
of controlled trials. The authors’ meta-analysis of 
four RCTs (Carey 2000, Fatthy 2001, Su 1997, Sum- 
mitt 2000) demonstrated that subjective perception 
of cure showed no difference between groups ran- 
ging from 85% to 96% in the laparoscopic group and 
85% to 100% in the open group after 6-18 months of 


follow up. When analyzing urodynamic studies, a 
significantly lower success rate was shown for lapa- 
roscopic compared with open colposuspension (rela- 
tive risk [RR] 0.89 confidence interval [CI] 0.82 to 
0.98) (Burton 1999, Carey 2000, Fatthy 2001, Su 
1997, Summitt 2000) with an additional 9% risk of 
failure for laparoscopic versus open colposuspension 
(risk difference [RD] —0.09, 95% CI -0.16 to 0.02). 
When one poor quality trial (Su 2000, problems with 
randomization) was excluded from the analysis for 
objective cure, the cure rate for stress urinary incon- 
tinence was lower but not significantly so for the 
laparoscopic compared to the open colposuspension 
(RR 0.91; 95% CI 0.82-1.01) with 8% more failures 
for laparoscopy compared to open procedures (RD 
—0.08, 95% CI -0.15 to 0.00). 


Based on a single trial, two stitches placed on each 
side of the bladder neck are better than one (Table A- 
V.1, Persson 2000). When further analyzing the 
methods of the RCTs, Carey (2000), Fatthy (2000), 
and Summitt (2000) performed identical procedures 
by both routes and showed similar cure rates; howe- 
ver, Fatthy et al used only one polypropylene suture 
on each side. 


The main criticisms of Burton’s trial (1999) are that 
he had not gained sufficient experience with laparo- 
scopic colposuspension prior to initiating the study 
and that the suture used was absorbable with a smal- 
ler needle, which may have included insufficient 
thickness of tissue. Similarly, Su et al (1997) used 
three absorbable sutures in the open Burch compared 
to a single nonabsorbable suture in the laparoscopic 
procedure. Unfortunately, three of the five RCTs, 
those of Burton (1999), Carey et al (2000), and Sum- 
mitt et al (2000) have only been published as abs- 
tracts. In 2001 Morris et al (Morris 2001) reported on 
the 5 year follow-up of a RCT of 72 patients, which 
is not listed in the Cochrane Incontinence Review. 
Laparoscopic colposuspension produced an objecti- 
ve cure rate of 77% at 5 years compared to a cure rate 
of only 48% for open colposuspension. It is uncer- 
tain how much the experience of the surgeons 
influenced the results since the majority of the lapa- 
roscopic procedures were performed by a single sur- 
geon whereas the open procedures were performed 
by a variety of surgeons. 


A number of cohort studies (Ross 1995, Miannay 
1998, Saidi 1998) have shown similar cure rates bet- 
ween laparoscopic and open colposuspension (Table 
A-V.1). An objective cure rate of 89% to98% with 
follow-up to 36 months has been reported in several 
case series (Liu 1994, Lam 1995, Ross 1998). 
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Moehrer et al (Moehrer 2003) showed that trends (no 
statistical difference) were shown towards a higher 
complication rate (bladder injury (Burton 1999, 
Carey 2000, Fatthy 2001, Summitt), obturator vein 
laceration (Carey 2000, Summitt], retropubic haema- 
toma, wound infection, voiding difficulties, UTI), 
less postoperative pain, less analgesia requirement, 
shorter hospital stay and time to return to normal 
function for laparoscopic compared with open colpo- 
suspension. Operating time was longer for laparo- 
scopic than for open colposuspension in four RCTs 
(Burton 1999, Carey 2000, Fatthy 2001, Su 1997, 
Summitt 2000). 


Estimated blood loss was higher (Burton 1999, 
Carey 2000, Fatthy 2001, Su 1997, Summitt 2000) 
and duration of catheterization was longer (Burton 
1999, Carey 2000, Fatthy 2001, Su 1997) in the open 
colposuspension group when compared to the lapa- 
roscopic group. In a previous review article of lapa- 
roscopic colposuspension (Paraiso 1999), major 
intraoperative and short-term complications (urinary 
tract injury, bowel injury, inferior epigastric and 
other major vessel injury, blood loss requiring trans- 
fusion, and abscess formation in the space of Ret- 
zius) were noted in up to 25% of cases. Bladder inju- 
ry was the most common intraoperative complica- 
tion but declined with increased experience. 


Long-term complications included failure requiring 
reoperation, new onset intrinsic sphincter deficiency, 
de novo detrusor overactivity, urinary retention 
requiring permanent catheterization, voiding pain 
with or without suture material noted in the bladder 
during follow up cystoscopy, ureteral obstuction 
requiring reoperation, vesicovaginal fistula, vesico- 
cutaneous fistula (resulting from a patent urachus), 
posterior and apical segment compensatory defects 
requiring surgery, and incisional hernias. No deaths 
have been reported. 


Two cases of multiple foreign body erosion (tacks) 
into the bladder have been reported after modifica- 
tion of laparoscopic colposuspension using mesh and 
tacks (Kenton 2002). Modifications of laparoscopic 
colposuspension using mesh and tacks or staples and 
diminishing the number of sutures in order to decrea- 
se operating time are not recommended because of 
compromise to the procedure. Generalisability of the 
data regarding laparoscopic Burch colposuspension 
is a concern because the majority of investigations 
were carried out by expert laparoscopists. Despite 
the steep learning curve associated with laparoscopic 
colposuspension, implementation of modifications 
should be avoided. 


CONCLUSIONS AND RECOMMENDATIONS 


Although there are 56 articles published on lapa- 
roscopic colposuspension, the data is influenced 
by many confounding variables. A meta-analysis 
by Moehrer et al (2003) of the RCTs comparing 
laparoscopic and open colposuspensions publi- 
shed by Burton (1999), Carey (2000), Fatthy 
(2001), and Summitt (2000) show similar subjec- 
tive cure rates (RR 1.00, 95% CI 0.95 to 1.06) and 
a lower objective cure rate but not significantly so 
(RR 0.91, 95% CI 0.82 to 1.01) with an additional 
8% risk of failure for laparoscopic compared with 
open colposuspension (risk difference [RD] 
—0.08, 95% CI -0.15 to 0.00) (Level 2). Although 
it is possible that no difference exists between 
laparoscopic and open colposuspension, there 
appears to be a trend towards higher cure rates 
with the open Burch procedure (Level 1/2). The 
evidence on laparoscopic Burch colposuspension 
is limited by short-term follow-up, small numbers 
and poor methodology in some studies; therefore, 
the value of this procedure cannot be determined. 
Further well-designed and adequately powered 
randomized trials are required. 


No recommendation is possible at this time for the 
use of laparoscopic Burch colposuspension. 


VI. NEEDLE SUSPENSION 


Multiple suspension procedures have been described 
in the past. The first procedure being described by 
Pereyra (Pereyra 1959) [level 3]. This was a standard 
needle type suspension. Numerous procedures have 
subsequently evolved from this including the Gittes 
procedure (an incision-less needle suspension proce- 
dure) and the Stamey procedure (Stamey 1973) 
(level 3), utilizing suspending sutures and patch 
materials. 


Needle suspensions are indicated for either primary 
or recurrent urinary stress incontinence and used to 
be considered a second-choice option when a formal 
retropubic procedures were considered unsuitable. 
An example might be the old or frail woman or 
where colposusopension may be technically difficult 
because of poor vaginal mobility, narrowing; or 
where recurrent surgery has led to scarring. 


Glazener and Cooper (Cochrane Database Systema- 
tic Review 2002) performed a meta-analysis of ran- 
domised or quasi-randomised trials that included 
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needle suspension for the treatment of urinary incon- 
tinence. Eight trials were identified evaluating six 
different types of needle suspension in 327 women 
compared with 407 who had other anti-incontinence 
procedures. Although the reliability of the evidence 
was limited by poor quality and small trials, some 
conclusions can be drawn for primary incontinence: 
the calculated subjective success rate of the needle 
suspension procedures was 74% at one year follow- 
up. Needle suspension resulted in a 48% perioperati- 
ve complication rate. In secondary operations too 
few women with recurrent incontinence were studied 
to draw conclusions. 


The remaining literature provides a lower level of 
evidence. Wennberg et al (2003) [level 3] report on 
24 women prospectively observed and treated with 
the Stamey procedure, attaining an 83% improve- 
ment rate in clinical symptoms for a mean follow-up 
of 37 months. Concern on the complication rate has 
recently been reported by Takahashi et al (2002) 
(level 3). In 86 women undergoing the Stamey pro- 
cedure he observed a 37.2% overall complication 
rate. 


Recently, procedures have been described utilizing 
bone anchors and a suspending system. Results with 
this procedure are extremely poor. Tebyani et al 
(2000) [level 3] reported on 49 patients of whom 42 
were available for interview, with a mean follow-up 
of 29 months (range 16- 52). Only 5% of patients 
were cured, 12% significantly improved and 83% 
considered themselves a failure. However more 
concern has been raised on the safety aspects of this 
procedure. Tsivian et al (2003) [level 3] reported on 
31 women who underwent to an incision-less trans- 
vaginal bone anchor cystourethropexy. Twenty-eight 
women were available for a 60 months follow-up 
with a 21.4% cure rate. In 5 patients 11 sutures pas- 
sed through the bladder and only 5 were detected 
intraoperatively. In 8 patients 12 anchors had beco- 
me detached from the bone. In one case a vesicova- 
ginal fistula developed, and in another one a pubic 
osteomyelitis occurred. On this basis the authors 
conclude that this procedure is unsuitable for urinary 
stress incontinece. 


The needle suspension approach has been criticised 
because of a reduced efficacy in the long term. 
Kursch et al (1972) [level 3] reported a 64% efficacy 
rate at initial follow-up in 25 patients, but this fell to 
50% after one year. Employing the Stamey procedu- 
re Hilton and Mayne (1991) reported an objective 
cure rate of 83% at 3 months, falling to 68% at 4 
years. Athanasopoulos et al (2003) [level 3] reported 


Table A-V.1. Summary of reported data on laparoscopic Burch colposuspension for treatment of Urodynamic Stress Inconti- 


nence in Women 


Reference 


Type of 
Operation 


No. of Pts 
Total/Grp 


Duration 
Follow up 


Cure criteria 


Cure*/ 
Success Rate 


Level of 
Evidence 


Burton G 1997 
Abstract Lse Burch 


Open Burch 


60 


5 yrs 


Pad tests, urinary diaries, 
video cystourethrographs, 
UPP 


57% Lsc 
90% Open 


Carey M 2001 Lsc Burch 


Abstract Open Burch 


6 months 


Urodynamic studies 


Fatthy H 2001 Lse Burch Urodynamic studies Success 
Open Burch 88% Lsc 
85% Open 
Summitt RL 2000 | Lsc Burch 62 lyr Urodynamic studies 93% Lsc 
Abstract Open Burch 28 88% Open 
34 
Su TH 1997 Lse Burch 92 lyr Urodynamic studies 80% Lsc 2 
One-stitch 46 96% Open 
Open Burch 46 
Three-stitch 
Persson J 2000 Lsc Burch 108 l yr median | “Ultrashort” pad test Cured: Objective = 
Two-stitch (2) am deri = 83% (2) vs 58% (1) 
One-stitch (1) pad test Subjective 
Subjectively “cured”, 89% (2) vs 65% (1) 
aa ay Improved: Objective 
12% (2) vs 27% (1) 
Subjective 
7% (2) vs 32% (1) 
Ross JW 1995 Lse Burch 62 l yr Urodynamic studies 94% Lsc 2 
Open Burch 30 93% Open 


Miannay E 1998 Lsc Burch 72 2 yrs 68% Lsc 3 
Open Burch 36 64% Open 
36 
Saidi NH Lsc Burch 157 13 mos Lsc 91% Lse 3 
1998 Open Burch 70 16 mos 92% Open 
87 Open 


*Cured and improved are listed if defined 


1306 


on 32 women treated with a modified transvaginal 
needle suspension. The 84% cure rate at one year fol- 
low-up fell to 72% five years postoperatively. Howe- 
ver more recently small case series [level 3] have 
been reported with more sustained results in the long 
term as can be seen from the table A-VI.1. 


Glazener and Cooper compared open colposuspen- 
sion with the needle suspension and reported that the 
latter produced an inferior subjective success rate at 
one year follow-up (86% vs. 74%). In the same 
review needle suspension resulted in a higher perio- 
perative complication rate: 48% vs 30%. When com- 
pared with anterior repair the needle suspension pro- 
cedure cure rate was similar (64% vs. 61%), but the 
data were insufficient to be reliable and there was 
little information about morbidity (Cochrane Data- 
base Systematic Review 2002). 


CONCLUSION AND RECOMMENDATION 


The limited evidence available indicates that 
needle suspension is less effective in the short and 
the long term than open colposuspension. Needle 
suspension does not appear to produce a lower 
complication rate than open colposuspension. 


Bone anchor procedures are associated with a 
lower cure rate and a higher complication rate. 


There is little evidence available to support the 
continued use of needle suspension procedures. 
(Grade A) 


VII. SLINGS 


Pubovaginal slings have been described since the 
beginning of the twentieth century. Significant 
advancements have occurred since those early slings 
yet many variables remain which may influence the 
results. It is unclear from the literature whether the 
numerous modifications described materially 
influence the outcome. The type of incision has evol- 
ved. Initially, a combined abdominovaginal approa- 
ch was used. An abdominal incision(s) was used to 
expose the rectus fascia which acts as the fulcrum for 
suspension. Through the vaginal incision, the periu- 
rethral fascia is exposed at the level of the bladder 
neck and the endopelvic fascia perforated laterally. 
After suburethral positioning, sling ends (for a full- 
length sling) or sutures are transferred into the abdo- 
minal incision. After vaginal closure, sutures are tied 
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above the rectus fascia without tension. Slings using 
the pubic symphysis and Cooper’s ligament as points 
of fixation have been described. Free suspension in 
order to shorten the length of the sling have been 
descibed. More recently bone anchoring has been 
used as an alternative form of suspension. 


Sling material varies and even the length of material 
used has been changed from study to study. Mate- 
rials have included; autologous materials (fascia, 
dermis, tendon), allografts (fascia, dermis, dura) and 
xenograft (porcine dermis, bovine pericardium, 
dura). Sling length varies from “full-length” 
(>20cm) to “patch slings” (3-5cm). 


1. AUTOLOGOUS SLINGS (LEVEL 3, 4 EVIDEN- 
CE) 


The first autologous tissues used to augment bladder 
outlet resistance included transplanted gracilis 
muscle (Hohenfellner and Petrie 1986), pyramidalis 
flaps, (Goebel R 1910) and levator ani. (Squier JB 
1911). Aldridge popularized the use of rectus fascia 
in the 1940’s; (Aldridge 1942). However, this mate- 
rial only achieved widespread use nearly 40 years 
later, after groups headed by McGuire (McGuire EJ 
et al 1978) and Blaivas (Blaivas JG and Jacobs BZ 
1991) confirmed its efficacy. Fascia lata is the other 
common autologous material, having been first used 
by Price in 1933 (Price PB 1933). Both rectus fascia 
and fascia lata appear to have common properties. 
They are available in nearly all patients although the 
quality may vary and are not rejected. There has been 
no scientific study of the biological processes which 
occur when these materials are used; some women 
replace the fascia with dense fibrosis whilst others 
produce minimal fibrosis. Harvest of either material 
requires additional tissue dissection or a second inci- 
sion. The results of autologous slings with rectus fas- 
cia and fascia lata are summarized in Table A-VII.1. 


There is a considerable volume of autologous sling 
literature. While the subjective and objective cure 
rates range from 50% (Beck RP et al 1988) to 100%, 
(Hassouna ME & Ghoniem GM 1999, Gormley EA 
et al 2002, Richter HE et al 2001) the mean cure rate 
is nearly 87%. Follow-up has exceeded 10 years in 
some studies. (Kane L et al 1999, Groutz A et al 
2001, Karram MM & Bhatia NN 1990, Handa VL & 
Stone A 1999). Both materials result in a similar inci- 
dence of de novo voiding symptoms post-operative- 
ly (0-27%). After initial studies reported long-term 
voiding dysfunction (refractory urge incontinence, 
clean intermittent catheterization, and sling revision) 
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in as many as 33%, (Carr LK et al 1997, Kane Let al 
1999) more recent reports have reported these fin- 
dings in less than 10% of patients. Other rare com- 
plications have resulted almost exclusively from 
excessive sling tension. Two cases of urethral ero- 
sion have been reported with rectus fascia and one 
case with fascia lata (Wright EJ et al 1998, Wall LL 
et al 1996, Neal DE & Foster L 2001). Three cases of 
urethro-vaginal fistula were reported in early expe- 
rience with fascia lata (Berman CJ & Kreder KJ 
1997). Both rectus sheath fascia and fascia lata vary 
in quality on harvesting; it is not known how much 
this influences outcome. While harvesting fascia lata 
avoids a larger suprapubic incision, a change in 
patient position and an additional incision is neces- 
sary. Additionally, incisional leg pain and seroma 
formation are complications unique to fascia lata 
harvest. There is little documentation about the inci- 
dence of problems associated with harvesting autolo- 
gous fascia. In summary, rectus fascia and fascia lata 
slings are safe, associated with few complications 
and result in long term cure. On the available evi- 
dence they should be considered the “gold standard” 
of materials available for sling surgery. It should be 
noted, however, that this statement is made from 
Level 3 evidence alone. 


Other autologous materials have also been used for 
sling construction. These have included dermis 
(Muller SC 1993), extensor brevis (Choe JM et al 
2000), palmaris longus tendon (Buck BR & Malinin 
TI 1994), skin (Amundsen CL et al 2000), rectus 
abdominis muscle flap (Von Kolmorgen K 1980), 
semitendinosus (Iosif CS 1983), aponeurosis of 
external oblique Rottenberg RD 1985), and vaginal 
wall free graft (Enzelsberger H et al 1996). While 
some authors report encouraging short-term results, 
little long-term information is available to support 
use of these tissues. 


2. ALLOGRAFT SLINGS (LEVEL 3, 4) 


The motivation for the development of alternative 
sling materials has been the desire to reduce surgical 
time and morbidity and to improve convalescence. 
Cadaveric allografts have been used in ophthalmic 
and orthopedic procedures for over 20 years. The 
main advantage of allografts is the elimination of the 
need and time for harvesting autologous fascia, thus 
minimizing morbidities such as wound complica- 
tions and post-operative pain. A theoretical advanta- 
ge of allografts over synthetic materials is biocom- 
patibility and lower risk of erosion. A theoretical 
disadvantage is the potential for disease transmis- 
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sion. Although all cadaveric tissues undergo serolo- 
gic screening for human immunodeficiency virus 
(HIV) and hepatitis B, false negative results are pos- 
sible. The risk of HIV transmission from a frozen 
allograft has been estimated to be 1 in 8 million (Lis- 
cic RM et al 1999), while the risk of developing 
Creutzfeldt-Jakob’s disease (CJD) is approximately 
1 in 3.5 million (Handa VL et al 1996). The allo- 
grafts used in sling surgery have been lyophilized 
dura mater, several preparations of fascia lata, and 
acellular dermis. 


Lyophilized human dura mater has been used in uro- 
logic surgery for many years in Europe. With follow- 
up ranging from 6 to 150 months, cure rates of lyo- 
philized dura slings have ranged from 86% to 94% 
(Sutaria PM & Staskin DR 1999, Lerner ML et al 
1999, Elliott DS & Boone TB 2000), Brown SL & 
Govier FE 2000). No specific complications were 
reported with this material. While no urological sur- 
gery has, to date, been complicated by transmission 
of infection, a case of CJD has been reported in a 
Croatian male who had received a cadaveric dura 
graft 12 years earlier (O’Reilly KJ & Govier FE 
2002). 


Cadaveric fascia lata (CFL) has also been used 
extensively for repair of various tissue defects, but 
has been used for sling surgery only since 
1996.(Vereecken RL & Lechat A 2001). There are 2 
main techniques of processing CFL: solvent dehy- 
dration and gamma irradiation (Tutoplast®, Mentor) 
and freeze drying (tissue banks and FasLata®, Bard). 
Studies regarding the strength of the 2 preparations 
reveal conflicting results. Sutaria and Staskin found 
no statistical difference in tissue thickness or maxi- 
mum load to failure between freeze-dried CFL, sol- 
vent-dehydrated CFL, and acellular cadaveric dermis 
(Walsh IK et al 2002). However, Lemer et al found 
that solvent-dehydrated CFL and acellular dermis 
had a similar load to failure as autologous rectus fas- 
cia, while freeze-dried CFL was significantly less 
stiff and had a significantly lower maximum load to 
failure (Bodell DM & Leach GE 2002). Both prepa- 
rations require 15-30 minutes to rehydrate in saline 
before implantation. Results of studies using CFL are 
reported in Table A-VII.2. 


Since a report of early allograft failure (Wright EJ et 
al 1998), much attention has been focused on this 
topic. The literature suggests that early failure of 
allograft slings (within 3 months of surgery) may 
approach 20%, especially after using CFL that has 
been freeze-dried in processing (Jarvis GJ & Fowlie 
A 1985, Iosif CS 1987). In addition, recent reports 


Table A-VII.2. Results of cadaveric fascia lata slings 


Author Preparation N L F/U mos %Cure %persist %denovo Voiding Dysfunction 
(cm) (mean) storage sx storage sx 
Elliott( 00) Solvent- 26 12 12-20 (15) 76.9 82 13 - 
dehydrated 

Amundsen(’00) Freeze-dried 91 15 3-37 (19.4) 62.6 59 44 Urethrolysis (1%) 
Govier('00) Freeze-dried 104 24 (12) 66.3a - - LT retention (2%) 
Vereecken(’01) Freeze-dried 8 >20 24 100 0 13 Incision (13%) 
Walsh(’02) Freeze-dried 31 10 12-14 (13.5) 93.5 52 - Posture (77%), CIC: 4m 

(35%), CIC: ly (3%) 
Flynn(’02) Freeze-dried 63 12 24-36 (29) 87.3 21 28 Retention: 56d (2%) 
Chien(’02) - 83 10 (27.4) 90.1b 51c - - 
Bodell(’02) Solvent-dehydrated 186 7d 12-38 75 8e 28f -Osteitis (1%) 

(16.4) 


a: updated cure rate with 8 additional failures between 4-13 months postoperatively71; b: includes cured and improved patients; c: 
% difference between total postoperative and preoperative sx; d: transvaginal approach, infrapubic bone anchors; e: patients repor- 
ting >50% improvement and no complaints of SUI; f: % total postoperative symptoms. 


N = number of patients; F/U mos = months of follow-up; %Cure = patients cured (%); % persist storage sx = persistent storage 
symptoms; %de novo storage sx = de novo storage symptoms; LT = long-term; CIC = clean intermittent catheterization; posture = 
assuming a posture to void; y = year; m = months; d = days; w = weeks. 


suggest that intermediate-term failure (4-13 months 
after surgery may approach 7% (Fitzgerald MP et al 
1999). Several mechanisms of allograft loss have 
been proposed (host versus graft reaction, potential 
accelerated immunity, autolysis); however, as prepa- 
ration techniques vary between companies and tissue 
banks, the processing of allografts has yet to become 
standardized. To date, there have been no clinical 
trials comparing outcomes of different processing 
techniques in vivo. 


As with any non-autologous material, tissue accep- 
tance is a theoretical concern. While tissue rejection 
has not been reported, one study has reported a 23% 
vaginal erosion rate in their series of 22 slings 
(Nicholson SC & Brown ADG 2001), and another 
reported the excision of 2 infected slings (Govier FE 
et al 1997). Since inflammation is virtually indistin- 
guishable from rejection without specific tissue stai- 
ning, it is not yet clear whether frank rejection of 
cadaveric tissue takes place. Other complications 
have been rare. While there has been no reported 
disease transmission from an allograft sling, DNA 
has been detected in freeze-dried CFL, solvent-dehy- 
drated CFL, and acellular dermis (Arunkalaivanan 
AS & Barrington JW 2003 Rutner AB et al 2002). 
These findings are a concern, as it is currently unk- 
nown whether the genetic material found in these 
slings is transmissible or poses a long-term health 
risk. 
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Currently, several companies produce acellular der- 
mal allografts (Alloderm™ , Life Cell Corp., Repli- 
form®, Microvasive/Boston Scientific Corp., and 
Bard® Dermal Allograft) for sling construction. Der- 
mal allografts are strong, exhibiting similar proper- 
ties to autologous tissue in mechanical load-to-failu- 
re tests. This material may be more pliable than CFL 
and rehydrates more quickly (5-10 minutes). Acellu- 
lar dermis has been found to integrate into tissue 
consistently; however, there is the potential risk of 
hair follicle and sebaceous gland ingrowth. To date, 
no results of sling surgery using these materials are 
available. As with cadaveric fascia lata, cadaveric 
dermis carries the potential for disease transmission. 


In summary, the use of cadaveric allografts has 
decreased operating time, reduced hospitalization 
time, and minimized the incidence of harvest site- 
related complications (Kubricht WS III et al 2001). 
Short-term cure rates approach those of autologous 
tissues, but allografts lack long-term follow-up. In 
addition, since preparation of allografts is not stan- 
dardized, the durability of these tissues in vivo may 
be unpredictable. Specifically, freeze-dried allografts 
may have a significant short-term failure rate as 
compared with solvent-dehydrated specimens. In the 
immediate post-operative period, cadaveric allograft 
implantation is typically associated with few compli- 
cations (Level 3 evidence). However, rigorous long- 
term surveillance for rejection and disease transmis- 


sion is required before conclusions can be drawn. 
Furthermore, the potential for these delayed compli- 
cations underscores the need for obtaining informed 
consent prior to implantation. 


3. XENOGRAFT SLINGS (LEVEL OF EVIDENCE 3, 
4) 


Like cadaveric allografts, animal tissues have been 
used for cutaneous and soft tissue reconstruction for 
many years. The first urologic implant, Zenoderm® 
(Ethicon), was derived from porcine corium that was 
initially treated with proteolytic enzymes to remove 
non-collagenous material. The strips were subse- 
quently immersed in glutaraldehyde to cross-link the 
collagen molecules and reduce antigenicity. Finally, 
the matrix was freeze-dried (lyophilized) and sterili- 
zed with gamma irradiation. Recently, porcine 
corium has become available under the trade names 
DermMatrix™ (Advanced Uroscience Inc.) and Pel- 
vicol™ (Bard). As opposed to Zenoderm®, these 
new materials have been cross-linked by diisocyana- 
te. This substance is non-toxic and causes no graft 
mineralization, as may be seen after cross-linking 
with glutaraldehyde. Follow-up, as with cadaveric 
allografts, has been brief in most studies (Table A- 
VIL3). 


Porcine small intestinal submucosa (SIS) has recent- 
ly been marketed for pubovaginal sling surgery as 


Table A-VII.3.. Results of xenograft slings 


STRATASIS® (Cook Urological). SIS is harvested 
from small intestine and the extracellular collagen 
matrix remains intact. The collagen, growth factors, 
glycosaminoglycans, proteoglycans, and glycopro- 
teins promote host cell proliferation through SIS 
layers. In effect, the SIS scaffold is entirely remodel- 
led and replaced by the host’s connective tissue 
structures. Recently, Rutner et al reported results of a 
SIS sling suspended with infrapubic bone screws in 
115 adults (Rutner AB et al 2002). At 36 months fol- 
low-up, 94% were continent, while only 1 patient 
required urethrolysis from excessive sling tension. 
As with other allografts and xenografts, the tensile 
strength of SIS is questionable. Kubricht et al found 
the mean suture pull through load of freeze-dried SIS 
to be less than freeze-dried CFL (Kubricht WS III et 
al 2001). 


Bovine pericardium is currently available in several 
preparations. The UroPatch™ (YAMA, Inc.) is com- 
posed of purified and detoxified bovine pericardium 
that has been cross-linked with glutaraldehyde. Pelo- 
si et al reported a 95% cure rate at a mean follow-up 
of 20 months in 22 patients who underwent a Uro- 
Patch™ sling suspended with infrapubic bone 
anchors (Pelosi MA et al 2002). Another preparation 
is anon-crosslinked, propylene oxide-treated, acellu- 
lar collagen matrix derived from bovine pericardium. 
Marketed as Veritas™ Collagen Matrix (Bio-Vascu- 
lar Inc.), this tissue is reportedly thinner than freeze- 


Author Material N L(cm) F/U mos %Cure %persist % de novo Voiding 
(mean) storage sx storage sx Dysfunction 

Jarvis 85] Porcine 50 - 6-48 (21) 82 64 - - 

dermis 
Iosif [’87] Porcine 

dermis 53 30 18-48 88.7 - - Retention>2m (8%) 
Nicholson [’01] Porcine 24 - 12-132 (49) 792 - - Delayed retention 

dermis after ly (13%) 
Arunkalaivanan Porcine 
[03] dermis 74 10-12 6-24 (12) 89 - 6 CIC (1%), release 

(7%), dilation (3%) 

Rutner [’02] sisb 115 - 36 94 - - Urethrolysis (1%) 
Pelosi [’02] Bovine 

pericardium> 229 9-26 (20) 95 - - 7 - 


a: % total postoperative sx; b: transvaginal approach, infrapubic bone anchors. 


N = number of patients; F/U mos = months of follow-up; %Cure = patients cured (%); % persist storage sx = persistent storage 
symptoms; %de novo storage sx = de novo storage symptoms; CIC = clean intermittent catheterization; y = year; m = months 
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dried or solvent-dehydrated CFL, but has similar, or 
greater, tensile strength Oray et al 2002). No results 
of this product’s efficacy in vivo are available. DNA 
has also been extracted from bovine pericardium, but 
this amount may be much less than either freeze- 
dried or solvent-dehydrated CFL, or cadaveric der- 
mis (Mooradian DL et al 2002). It is not clear if this 
DNA is transmissible. 


In summary, manufacturers claim that each of these 
tissues is biocompatible, has excellent tensile streng- 
th, is non-immunogenic, and is devoid of viruses or 
prions. There is only Level 3 evidence to support 
these claims. These issues remain unresolved 
without prospective, long-term evaluation At pre- 
sent, porcine dermis is the only tissue with long-term 
follow-up. Approximately 85% of patients are cured 
and complications have been rare. Both porcine SIS 
and bovine pericardium are promising; however, it is 
too early to comment on long-term efficacy. All of 
these materials appear to be similar to cadaveric allo- 
grafts in tensile strength and biocompatibility. Like 
allografts, these products may also contain DNA 
which may pose an unknown long-term health risk to 
the patient. Therefore, as when using allografts, 
informed consent is vital. 


CONCLUSIONS AND RECOMMENDATIONS 


A large volume of data (Level 3 and 4) evidence 
exists to support the efficacy of biologic materials 
as sling materials. Surgical results reporting for 
autologous fascia (Level 3.4) represents the longest 
term data for biological materials (4 years or lon- 
ger). Long term results with other biological mate- 
rials (allo- and xenografts) have not been yet been 
reported and therefore the efficacy of these mate- 
rials is based on relatively short term experience (1 
- 2 years). Therefore, although readily available, 
alternative biological materials have yet to show 
long term cure/ improved rates equivalent to those 
reported for autologous fascia. 


There is no high level evidence comparing diffe- 
rent types of biological materials. Such evidence is 
required to determine whether autologous mate- 
rials should be replaced by alternative biological 
materials. 


Autologous slings can be used to provide effective 
long term cure for stress incontinence (Grade B) 


Allograft and Xenograft slings should only be used 
in the context of well constructed research trials. 
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VIII. TENSION FREE VAGINAL 
TAPE (TVT) 


Since the TVT procedure was first described in 1996 
(Ulmsten 1996), widespread adoption of this subure- 
thral sling procedure has ensued. The TVT procedu- 
re is based on a theory of pathophysiology of stress 
urinary incontinence (SUI) presented by Petros and 
Ulmsten (Petros,1990). In their “integral theory”, 
impairment of the pubourethral ligaments is one of 
the primary causes of SUI. The authors contend that 
in order to compensate for the inefficiency of the 
pubourethral ligaments, a narrow strip of polypropy- 
lene mesh is placed at the point of maximal urethral 
closure pressure at the mid-urethra. However, there 
is no clinical evidence to support the value of mid- 
urethral placement of the sling. Although the origi- 
nators of the TVT claim the procedure to be “ambu- 
latory” surgery, performed with small incisions 
under local anaesthesia, the optimum anaesthetic / 
analgesia protocol has not been determined. 


The RCTs comparing TVT with other procedures 
(Ward 2002, Ward 2004, Liapis 2002, Wang 2003) 
are listed in Table A-VIIL1. 


In a United Kingdom and Ireland multicentre rando- 
mized trial of open Burch colposuspension and TVT 
for primary treatment of urodynamic SUI, Ward and 
Hilton found no difference between groups for 
objective cure rates (negative pad test and negative 
cystometry) at six months: 66% in the TVT group 


and 57% in the colposuspension group (Ward 2002). 
Complete dryness was reported by 38% in the TVT 
group and 40% in the colposuspension group. Dry- 
ness with stress was reported in 66% and 68% of 
women, respectively. Strict definitions of cure and 
the fact that data were analyzed on an intention-to- 
treat basis, assuming patients with missing data to be 
treatment failures explain lower cure rates from both 
procedures compared to other studies. In fact, this 
study highlights the difficulty of defining “cure” and 
the need to standardize the definition for clinical 
trials. Bladder injury was more common during the 
TVT procedure compared to colposuspension, 9% 
versus 3%, respectively (p=0.013). There were no 
long term sequelae from the bladder injury reported. 
Delayed voiding, operation time, hospital stay, and 
return to normal activity were all significantly longer 
after colposuspension. The same authors recently 
reported 2-year follow-up (Ward 2004). Objective 
cure rates did not differ; 63% for the TVT group and 


51% for colposuspension (odds ratio [OR] 1.67, 95% 
CI 1.09-2.58). When the data were analysed assu- 
ming that all withdrawals from the investigation 
were cured, cure rates were 85% and 87% for TVT 
and colposuspension, respectively. The rates of reo- 
peration for urodynamic stress incontinence did not 
differ between groups; however, significantly more 
women in the colposuspension group underwent reo- 
peration for pelvic organ prolapse (p=.0042) and 
required intermittent self-catheterisation for voiding 
dysfunction (p=.0045). Although the trial is one of 
the largest for stress incontinence surgery, power was 
limited by failure to recruit up to the calculated 
sample size (262 per arm). Liapis (Liapis 2002) 
reported comparable cure rates between groups and 
significantly shorter operation time, hospital stay, 
and time to normal activity in the TVT group when 
comparing TVT with open colposuspension in a 
smaller trial. Wang and Chen (Wang 2003) conduc- 
ted a trial using a standardised protocol, including 
strict criteria for exclusion of preexisting bladder 
outlet obstruction (BOO). Patients with previous 
anti-incontinece surgery were excluded. The Blaivas 
and Groutz nomogram (Blaivas 2000) was used as 
one criteria to assess preoperative and postoperative 
BOO. Cure rates and complications did not differ 
between procedures. The authors concluded that a 
properly performed TVT does not cause urethral 
obstruction. 


There are three comparative studies in the literature 
thus far comparing TVT with laparoscopic retropu- 
bic procedures (Table A-VIII.1). In a prospective 
randomized trial comparing TVT and laparoscopic 
Burch urethropexy, Ustun et al (Ustun 2003) showed 
83% cure in both groups. Longer operative times, 
hospital stay, and duration of catheterization were 
reported in the laparoscopic Burch group. In a two- 
centre randomized trial comparing TVT and laparo- 
scopic Burch colposuspension, Paraiso et al (Paraiso 
2004 —in press) found a higher cure rate of 97% ver- 
sus 81%, respectively, based on urodynamics studies 
at one year (p=.056). Postoperative subjective symp- 
toms of incontinence (stress, urge and any) were 
reported significantly more often in the laparoscopic 
Burch group than the TVT group (p<.04 for each 
category). Operative times were significantly longer 
for the laparoscopic Burch group. Hospital stay and 
duration of catheterization did not differ between 
groups. In a prospective nonrandomized study com- 
paring TVT with single-stitch laparoscopic bladder 
neck suspension, Liang and Soong (Liang 2002) sho- 
wed no difference in subjective and objective cure. 
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Operative time and time to resumption of sponta- 
neous urination was significantly lower in the TVT 
group. 

Cure rates ranging from 84% to 95% have been 
reported in several prospective cohorts (Ulmsten 
1999, Nilsson 2001, Meschia 2001) and a large 
retospective review (Debodinance 2002) of the TVT 
procedure. Long-term objective results of TVT pro- 
cedure for primary SUI in 90 women were shown in 
a Nordic multicentre trial by Nilsson et al (Nilsson 
2001); at a median follow-up of 56 months, 85% of 
patients were objectively and subjectively cured, 
10.6% were improved and 4.7% were regarded as 
failures. There were no cases of mesh erosion or per- 
manent retention. A presentation at the International 
Urogynaecology Association in Buenos Aires by the 
same authors (Nilsson 2003) reported on 80 partici- 
pants from the original cohort of 90 women (mean 
follow-up of 7.6 years). Objective testing with a 
stress test and pad test was negative in 61 of 64 
women who returned for clinical evaluation thus 
81% of participants were objectively cured. Subjec- 
tive cure rates based on a visual analogue scale and 
questionnaire indicated that 81% were cured and 
16% were improved. 


1. COMPLICATIONS OF TVT 


Although TVT results in high cure rates, there are 
concerns regarding the complications associated 
with this procedure. The most common complication 
is bladder perforation ranging from 0.8% to 21% in 
previous reports (Ulmsten 1999, Nilsson 2001, Mes- 
chia 2001, Debodinance 2002, Soulie 2001, Tamus- 
sino 1999, Ulmsten 1998, Klutke 2001, Karram 
2003). Urethral perforation, mesh erosion into the 
vagina or urinary tract, pelvic hemorrhage or hema- 
toma due to vascular injury, bowel perforation, and 
death (resulting from bowel perforation, coagulation 
disorders, or introperative myocardial infarction) can 
occur but are very rare (Soulie 2001, Tamussino 
1999, Ulmsten 1998, Klutke 2001, Karram 2003, 
Gynecare “Surgeon’s Resource Monograph” 2003). 
Short-term voiding disorder is described in 4% to 
11% of women, and retention requiring transection 
of the tape occurs in 1% to 2.8% (Ward 2002, Arun- 
kalaivanan 2003, Tamussino 1999, Klutke 2001). 
Release of TVT does not seem to jeopardize overall 
improvement in stress urinary incontinence symp- 
toms (Klutke 2001, Rardin 2002). 


e° TVT vs other sling procedures 


The success of TVT has led to the introduction of 
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similar products with modified methods of sling pla- 
cement (retropubic “top-down” and transobturator 
“outside-in, inside-out”). As with all slings, the true 
comparison between the outcome of these materials 
and modified methods compared to TVT can only be 
done in properly designed clinical trials. 


The transobturator suburethral tape (TOT) was intro- 
duced by Delorme in 2001 (Delorme 2001). He 
reported no perioperative complications or voiding 
difficulties and a 90% cure rate. Dargent (Dargent et 
al 2002) reported no bladder injuries after perfor- 
ming cystoscopy in their first 71 cases. Based on a 
recent case of bladder injury during TOT in a patient 
who had associated cystocele (Hervieu 2003), de 
Tayrac (de Tayrac et al 2004) did not recommend 
concurrent cystoscopy during the TOT procedure 
when it is performed under normal anatomic condi- 
tions (defined as no associated cystocele). 


The trials comparing TVT to other similar sling pro- 
cedures (DeTayrac 2004, Arunkalaivanan 2003, 
Rechberger 2003, Hung 2004, Dietz 2004) are listed 
in Table x. DeTayrac et al (DeTayrac 2004) recently 
published a prospective randomized trial comparing 
TVT and transobturator suburethral tape (TOT —see 
corresponding section), which showed similar 1-year 
cure rates between groups. Mean operative time was 
significantly shorter in the TOT group when compa- 
red to the TVT group (p<.001) because concurrent 
cystoscopy was performed solely in the TVT group. 
Intraoperative cough stress test was not performed 
after adjustment of the tape in either group. Pressure 
flow studies were performed at one year in order to 
compare bladder outlet obstruction between groups 
according to the Blaivas and Groutz nomogram 
(Blaivas 2000). The 1-yr postoperative rates of blad- 
der outlet obstruction between groups were no diffe- 
rent, 11% and 17% for TOT and TVT, respectively. 
However, one patient in the TOT group underwent 
lateral mesh transection on postoperative day 25 and 
one patient in the TVT group underwent subsequent 
surgery for urethral mesh erosion. 


Arunkalaivanan and Barrington (Arunkalaivanan 
2003) reported similar cure rates in a questionnaire- 
based randomized trial comparing TVT and porcine 
dermal pubovaginal sling (PVS) placed at the midu- 
rethra. It is unclear from the methods what type of 
randomization schedule and allocation concealment 
were implemented in the trial. A 10-12 x 2 cm strip 
of porcine dermis (PelvicolTM implant, Bard) was 
use with No. | polyglactin (Vicryl, Ethicon) sutured 
to each end. Release of the sling was required to treat 
voiding dysfunction in 3% of the TVT group and 7% 
of the Pelvicol PVS group. Permanent catheteriza- 
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tion was required in 3% of the TVT group and 1% of 
the PVS group. Complication rates were similar. Use 
of such biological materials is discussed further in 
the section above. 


Rechberger (Rechberger et al 2003) compared the 
monofilament tape using the TVT procedure with the 
multifilament tape using the IVS tunneler (Tyco) ina 
prospective randomized trial and found similar cure 
rates. Urinary retention defined as the inability to 
void spontaneously after postoperative catheter 
removal was significantly greater in the TVT group 
when compared to the IVS group, 20% vs 4%, res- 
pectively (p=.023). The authors reported no long- 
term urinary obstruction in this study. 


Hung et al (Hung 2001) found similar cure rates bet- 
ween TVT and a 1.5 x 30 cm self-fashioned poly- 
propylene mesh (Prolene, Ethicon) midurethral sling 
in a nonrandomized prospective trial of 80 consecu- 
tive patients. After a multivariable logistic regression 
analysis, the treatment outcome was significantly 
related to procedures and their interaction with 
patient BMI. The authors found that TVT performs 
better than their sling when BMI is <27.27 kg/m2, 
and that the advantage of TVT decreased as BMI 
increased. In a case-controlled series comparing 
TVT with SPARC, Dietz et al (Dietz 2004) found 
similar subjective cure rates between groups but 
significantly higher objective cure in the TVT group 
(p=.019). Translabial ultrasound showed that the 
SPARC was situated more cranially at rest and fur- 
ther away from the pubic symphysis, and was more 
mobile when compared to TVT placement (p=.001). 
The authors hypothesized that a difference in tape 
elasticity due to a central absorbable suture in 
SPARC, different tape paths, and variations in dis- 
section may influence in vivo biomechanics of the 
two procedures. 


All comparative studies involving other midurethral 
slings, excluding the case-control series by Dietz et 
al (Dietz 2004), showed similar short-term objective 
and subjective cure rates when compared to TVT. 


CONCLUSIONS AND RECOMMENDATIONS 


There are more than 220 published reports on the 
Tension-free Vaginal Tape procedure. Two-year 
follow up data from 3 RCTs demonstrate similar 
cure to open colposuspension (Level 1/2). One to 
two year follow-up data from two RCTs and one 
nonrandomized prospective trial show similar cure 
rates of TVT to laparoscopic colposuspension 
(Level 1/2 and Level 2). Comparison of TVT to 


the transobturator suburethral sling, porcine der- 

mis pubovaginal sling, and polypropylene multifi- 
lament sling in prospespective randomized 
controlled trials showed similar cure rates at one 
year (Level 1/2). A single case-control study sho- 
wed significantly higher objective cure (but simi- 
lar subjective cure) with TVT compared to Sparc 
(Level 2/3). Large cohort analysis and long-term 
(7 years) prospective evaluation show cure rates of 
81% and an improvement rate of 94% (Level 2). 


IX. INJECTABLE AGENTS 


Periurethral injectable agents have been used for the 
treatment of stress urinary incontinence in women 
for the past century. A variety of substances have 
been reported to be safe and effective in the peer 
reviewed literature including bovine glutaraldehyde 
cross linked (GAX) collagen, polytetrafluoroethyle- 
ne (Teflon), polydimethyl-siloxane elastomer (silico- 
ne), carbon coated zirconium beads, hyaluronic 
acid/dextranomer, and autologous tissues such as fat 
and cartilage(Barranger et al. 2000;Bent et al. 
2001a;Bent et al. 2001b;Chrouser et al. 2004;Corcos 
& Fournier 1999:Cross et al. 1998; Dmochowski & 
Appell 2000;Eckford & Abrams 1991;Faerber 1996; 
Gorton et al. 1999;Groutz et al. 2000;Haab, Zim- 
mern, & Leach 1997; Harriss, lacovou, & Lemberger 
1996;Henalla et al. 2000;Herschorn & Glazer 2000; 
Herschorn, Radomski, & Steele 1992;Herschorn, 
Steele, & Radomski 1996;Kershen, Dmochowski, & 
Appell 2002;Khullar et al. 1997;Koelbl et al. 
1998;Kreder & Austin 1996;Lee, Kung, & Drutz 
2001; Lightner et al. 2001;Lim, Ball, & Feneley 
1983; Lopez et al. 1993;McGuire & Appell 1994; 
McGuire & English 1997;Monga, Robinson, & Stan- 
ton 1995;Moore et al. 1995;O’Connell et al. 1995; 
Peeker et al. 2002;Pickard et al. 2003;Politano 1982; 
Radley et al. 2001;Richardson, Kennelly, & Faerber 
1995; Smith et al. 1997;Steele, Kohli, & Karram 
2000; Tamanini et al. 2003;van Kerrebroeck et al. 
2004; Winters et al. 2000;Winters & Appell 1995). 
Each of these different agents has variable biophysi- 
cal properties that influence factors such as tissue 
compatibility, tendency for migration, radiographic 
density, durability and safety. The ideal periurethral 
injectable agent has not yet been identified. 


Most periurethral agents are injected in a retrograde 
fashion under direct cystoscopic guidance although 
not all materials require endoscopic guidance (van 
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Kerrebroeck, ter Meulen, Larsson, Farrelly, Edwall, 
& Fianu-Jonasson 2004). Retrograde approaches 
have also been described through a suprapubic punc- 
ture site especially in males with post-prostatectomy 
urinary incontinence. In women, most of these 
agents can be applied without general or regional 
anaesthesia. There is no universally accepted or stan- 
dardized injection method, technique, or equipment. 
The ideal location for injection has not been opti- 
mally defined and reported injection locations have 
included from the level of the midurethra all the way 
to the bladder neck. The optimal volume of material 
for injection during a single session, ideal site orien- 
tation for injection, or the optimal number of rein- 
jection sessions for any given agent (until clinical 
“failure” has been determined) has not been defined. 
Long term success may not correlate with the endo- 
scopic appearance at the conclusion of the injection 
session or certain preoperative urodynamic parame- 
ters (Kim et al 1997). 


The exact mechanism by which periurethral injec- 
table agents exert their effects on continence has not 
been defined although an obstructive effect or an 
improved “seal” effect has been suggested (Dmo- 
chowski & Appell 2000). Furthermore, the eventual 
mechanism of failure for most of these agents is not 
well understood although it is felt that biological 
reabsorption (e.g. GAX collagen), particle migra- 
tion, and ongoing degeneration of the sphincteric 
apparatus may be contributing factors. Although ini- 
tially it was thought that injectable agents would be 
most effective in patients with intrinsic sphincter 
deficiency (ISD) alone, subsequent reports have sug- 
gested clinical efficacy in patients with urethral 
hypermobility as well (Bent et al 2001a;Herschorn et 
al 1996;Monga et al 1995;Steele, Kohli et al 2000). 


1. LIMITATIONS OF THE LITERATURE 


A total of 30 published studies were reviewed (see 
Table A-IX.1). These studies were chosen based on 
several factors including numbers of patients, quali- 
ty of the methods and timing with respect to appea- 
rance in the scientific peer reviewed literature. 


Despite careful selection, the majority of these trials 
were of short duration with brief follow-up periods. 
Only 13/30 studies reported follow-up periods of 
greater than 1 year. Most of the reviewed trials repre- 
sent isolated case series with small numbers of 
patients from a single center without a placebo or 
active comparator (Level 4 evidence). As noted 
above, technical details of the procedure (e.g. loca- 
tion of injection, volume of material injected, end- 


Table. A-IX.1 Injectable agents. Results from published series with levels of evidence. 
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Table. A-IX.1 


Success rate (cure + 


Success criteria Cure rate improved) Level of evidence| Comments 
Subjective report: Cured = "complete cessation" of SUI symptoms and 
negative pad test, Improved = reduction in SUI 64% 80% Level IV 
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point for injection, number of injection sessions until 
failure, etc.) varied considerably between studies 
making direct comparisons difficult. Furthermore, 
definitions of cure/improved/failure were variable 
with the majority of studies relying on subjective 
patient report in one form or another (see Table A- 
TX.1). Few studies utilized objective pad test data or 
validated questionnaires especially with respect to 
quality of life as an outcome measure. 


Patient populations in the reviewed studies were 
often heterogeneous. There was no uniform urodyna- 
mic definition of ISD nor was the degree of urethral 
hypermobility usually quantified or defined uniform- 
ly in those studies in which it was utilized as a 
variable. Most studies excluded neurogenic patients 
and patients with extensive prior urethral reconstruc- 
tion. Several studies looked at the efficacy of periu- 
rethral injectables in selected populations. In those 
studies where patients were selected based on speci- 
fic parameters (e.g. Type I SUI, elderly, etc.), there 
was often no cohort population for comparison (i.e. 
Level 4 evidence). Because of the heterogeneity of 
the patient populations, type of study design, and 
variable outcome measures it is difficult to come to 
definite conclusions regarding the comparative effi- 
cacy of these therapies in selected populations or the 
optimal patient parameters for the application of 
these agents (VLPP, age, weight, parity, prior surge- 
ry, etc.). Finally, the long-term durability of these 
agents is unknown. The follow-up period in most 
studies is brief. Few studies have directly compared 
a periurethral injectable to other types of anti-incon- 
tinence surgery such as retropubic suspensions, or 
slings or to another periurethral injectable. 


2. LEVEL 1 EVIDENCE 


There is a dearth of well-done published, peer revie- 
wed, randomized, placebo controlled trials or com- 
parator trials involving periurethral injectables(Pic- 
kard et al 2003). We found no studies comparing per- 
iurethral injectable agents to conservative therapy 
(behavioral modification, pelvic floor exercises, etc.) 
or no therapy. There is only a single published ran- 
domized, double blind, placebo-controlled trial in 
the literature utilizing a periurethral injectable. Lee 
(Lee et al 2001) randomized 68 women to either 
autologous fat or saline (placebo) injection. At 3 
month follow-up using objective outcome parame- 
ters including a pad test, questionnaire, stress test 
and urodynamics, these authors found no difference 
between the active agent (fat) and placebo. Only a 
single study has compared 2 periurethral injectable 
agents to each other in a randomized double blind 
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fashion. Lightner el al compared GAX collagen to 
carbon coated zirconium beads (Durasphere®) 
(Lightner et al 2001). In this multi-center trial, the 
authors noted no statistical difference between the 2 
agents with respect to pad test results and continence 
grade in the 129 patients who had at least one year 
follow-up. 


3. REMAINING EVIDENCE 


Haab and colleagues prospectively compared the 
results of collagen to autologous fat injection in 67 
women with ISD (Haab et al 1997). This study was 
not randomized or blinded but the two cohorts were 
comparable for age, parity, number of previously fai- 
led procedures, VLPP and number of pads used daily 
(Level 2 evidence). At a follow-up of 7 months the 
cure rate and cure/improved rates both significantly 
favored collagen over the autologous fat (24% vs 
13% and 70.95 vs. 31.2%, collagen vs. autologous 
fat, respectively). In a cohort study comparing 
Durasphere to age matched historical controls recei- 
ving GAX collagen, Chrouser et al noted that at last 
follow-up (median 51 vs. 62 months for Durasphere 
vs GAX collagen respectively) there was no statisti- 
cally significant difference in time to failure between 
the two agents(Chrouser et al 2004). However, at last 
follow-up treatment was noted to be effective in only 
21% of Durasphere treated patients as compared to 
5% of the GAX collagen treated patients. One 
uncontrolled, retrospective study compared GAX 
collagen to autologous pubovaginal slings in 50 
consecutive patients with SUI due to both ISD and 
urethral hypermobility(Kreder & Austin 1996) 
(Level 4 evidence). At a mean follow-up of 22 
months, the respective cure rates were 81% vs. 25%, 
sling vs. GAX collagen respectively. 


The majority of the studies on periurethral injectable 
are uncontrolled, case series (Level 4 evidence) with 
the significant limitations noted above. Short term 
cure rates and cure/improved rates are variable (see 
Table A-IX.1). When strict objective and subjective 
definitions of cure and cure/improved are utilized, 
the success of periurethral injectable therapy appears 
to be inferior compared to that reported historically 
for other types of anti-incontinence surgery(Groutz 
et al 2000;Lee et al 2001). Groutz et al looked at the 
success rate of GAX collagen using very strict objec- 
tive and subjective outcome parameters(Groutz et al 
2000). At a mean follow-up of 6.4 months, only 40% 
of 63 consecutive patients with SUI treated with 
GAX collagen could be classified as a cure/good/fair 
result. The remaining 60% were classified as a failed 
or poor result. 


4. COMPLICATIONS 


In general, the morbidity associated with periurethral 
injectable agents is low. UTI, short term voiding dys- 
function(Bernier et al. 1997) including urinary reten- 
tion and hematuria are common with all of the periu- 
rethral injectable agents. Minor complications have 
been reported in up to 20% of patients receiving 
GAX collagen however the vast majority of these are 
self limited. (Stothers et al 1998). 


GAX collagen has been associated with a systemic 
allergic reaction and therefore intradermal skin tes- 
ting is recommended prior to injection into the uri- 
nary tract. GAX collagen has also been rarely asso- 
ciated with a delayed hypersensitivity reaction(Sto- 
thers & Goldenberg 1998). 


Particle migration locally and systemically has been 
reported for several agents including Teflon, silicone 
and carbon coated zirconium beads (Henly et al. 
1995;Malizia, Jr. et al. 1984;Mittleman & Marracci- 
ni 1983;Pannek et al 2001). Teflon may incite a gra- 
nulomatous reaction locally or at distant migration 
sites. The short and long term ramifications of this 
are not well understood. 


CONCLUSIONS AND RECOMMENDATIONS 


Short term efficacy (<3 months) of some periure- 
thral injectables in selected patients with SUI is 
satisfactory (Level 4) 


There are few studies that have meaningful long 
term efficacy data for periurethral injectable the- 
rapy for SUI. However, available evidence sug- 
gests that long term durability (>4 years) of avai- 
lable periurethral injectables appears to be inferior 
to retropubic suspensions and slings (Level 4) 


There is no evidence to suggest that any of the 
available periurethral injectable agents is superior 
to the others with respect to efficacy, durability, or 
safety. (Level 4) 


The most widely studied periurethral injectable 
agent is GAX collagen. The short and long term 
morbidity associated with the use of this agent is 
low (Level 4). 


Para-urethral injections can be offered to women 
with urodynamic stress incontinence on the basis 
of low operative morbidity and low long term suc- 
cess rate (Grade C) 
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B. COMPLICATIONS OF 
SURGERY FOR STRESS 
INCONTINENCE 


I. IMMEDIATE COMPLICATIONS 


1. HAEMORRHAGE 


The perivescical/periurethral venous plexus can be a 
source of substantial haemorrhage during surgery for 
stress incontinence. The mean blood loss following 
anterior repair has been reported as 200m! compared 
to 260ml following a Burch colposuspension. (Van 
Geeland 1998). 


Alcalay et al (1995) in a retrospective review of 109 
Burch colposuspensions did not note any difference 
in blood loss between primary and secondary proce- 
dures but a blood loss of more than 1 litre was asso- 
ciated with a higher risk of failure to cure stress 
incontinence. Haematoma formation following blad- 
der neck surgery may lead to the development of an 
abscess and possible wound breakdown. However, 
the relationship between haematoma formation and 
outcome from surgery has not been studied. 


Needle suspension is associated with a low blood 
loss (mean 53 ml) (Spencer 1987) and laparoscopic 
colposuspension is described by authors in cohort 
series as being associated with minimal blood loss 
(Liu 1993, Dorsey 1994). 


Sling procedures which may involve more extensive 
dissection may be associated with haemorrhage 
requiring surgical drainage, Morgan et al. (Morgan 
2000) required drainage in 2.1% of cases. In a ran- 
domised prospective study comparing TVT and col- 
posuspension blood loss was 50 ml and 135 ml res- 
pectively. (Ward 2000) 


2. URINARY TRACT AND VISCERAL INJURIES 


Bladder, ureteric and urethral injuries have been 
reported during surgery for stress incontinence. 
Mainprize and Drutz (1998) reported 0.7% bladder 
injury in nearly 3,000 women undergoing an MMK 
procedure. Up to 6% of women may sustain injury to 
the bladder or ureter at open colposuspension. 
However more recently Kenton (2002) reported the 
rate 0.7% (1 case out of 151) of stitches passing 


through the bladder during colposuspension. Reports 
on laparoscopic colposuspension note a risk of blad- 
der injury in up to 10% cases (Smith 1998). In a ran- 
domised trial comparing open colposuspension with 
the TVT procedure an average of 9% bladder perfo- 
ration was reported in the TVT group compared to 
2% in the open colposuspension group (Ward 2000). 
Urethral injury during anterior repair appears to be 
uncommon but may follow the opening of an unde- 
tected urethral diverticulum. 


Laparoscopic surgery, when performed through a 
transperitoneal approach will also carry a risk of 
injury to intra-peritoneal viscera, particularly when 
previous surgery has been performed through the 
anterior abdominal wall. Suprapubic catheterisation, 
when performed blind, also carries a risk of bowel 
injury (Noller 1976, Louhglin 1990, Cundiff 1995). 


Urinary tract infection is not uncommon following 
surgery for stress incontinence. In a randomized 
controlled trial comparing open to laparoscopic col- 
posuspension, Cheon (2003)2[level 2] reported a uri- 
nary tract infection rate of 6.9 in the first group and 
2.1 in the latter. Its frequency will increase with the 
duration of catheterisation at the rate of 6 to 7.5% per 
day (Foucher 1983). Anderson. (Anderson et al 
1985) compared suprapubic and transurethral cathe- 
terisation in a randomised trial and reported a lower 
incidence of bactiuria on the 5th post-operative day 
following suprapubic catheterisation (21% versus 
46%). A similar difference was reported by Bergman 
et al (1987) following a needle suspension procedu- 
re (Table B-I.1). 


Table B-I.1 Complications of open and needle colposuspension. 


IL SHORT TERM COMPLICATIONS 


1. INFECTION 


Wound infection appears to be uncommon, unreco- 
gnised or unreported following vaginal surgery. 
Ghezzi (2002) [level 3] recently reported an overall 
incidence of infections after colposuspension of 
22.6%; in the same study the authors described an 
association between wound and pelvic infection 
regardless the use of suction drains in the perivesical 
space. Vaginal hysterectomy however is associated 
with a vault haematoma in one in four women (Tin- 
cello 1998). 


There is no direct evidence that wound infection 
influences the cure rate for stress incontinence sur- 
gery, although infection in the presence of synthetic 
support materials may lead to removal. Mundy 
(1983) removed 16% of Dacron Stamey buffers. 
Erosion rates of up to 21% have been reported with 
synthetic pubo-vaginal slings (Beck 1988, Bent 
1993, Byrans 1979, Muznai 1992). Granuloma and 
abscess formation have been reported following 
peri-urethral injection (Politano 1974, Politano 1982, 
Lotenfoe 1993). Infection of artificial sphincters has 
been reported in up to 9.5% of cases (Appell 1988, 
light 1988, Scott 1989). 


Osteitis pubis is discussed within the section on 
MMK procedure but it has also been reported after 
needle suspension (Green 1986) (Table B-II.2). 


Authors Journal reference Typeof N.OF PTSF.UP Type of Complication Level of 
study complication rate evidence 
Kenton P, Am J Obstet Gynecol Case 151 Burch suture 0.7% 3 
Oldham L, 2002 Jul; 187 (1): series in the bladder 
Brubaker L 107-10 study 
Cheon WC, Hong Kong Med J. Rando- 90 1 year Urinary 6.9% 2 
Mak JH, Liu JY 2003 Feb;9(1):10-4 mized tract 
control infection 
trial 
Table B-II.2 Complications of MMK procedure. 
Authors Journal reference Typeof N.OF PTSE.UP_ Type of Complication Level of 
study complication rate evidence 
Ghezzi F, Arch Gynecol Obstet. Case 62 Overall 
Franchi M, 2003 Apr;268(1): series infections 22.6% 3 
Buttarelli M, 41-4. Epub 2002 study 
Serati M, Raio L, Jun 06 
Maddalena F 
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2. VOIDING DYSFUNCTION 


Voiding dysfunction is discussed under each of the 
operative procedures and Section 6 on Post surgical 
Outlet Obstruction Surgery. 


3. URO-GENITAL FISTULAE 


As described later in the Chapter, fistulae most com- 
monly follow gynaecological surgery in the develo- 
ped world. Fistulae may also develop following sur- 
gery for stress incontinence. 


Beck et al (1991) reviewed a series of over 500 
women who underwent anterior repair and found two 
cases of urethro-vaginal fistula. Fistulae have also 
been reported following needle suspension proce- 
dures (Guam 1984), MMK (Mainprize 1988) and 
sling (Kersey 1983). 


4. NERVE INJURIES 


No direct injuries have been reported to nerves follo- 
wing the anterior colporrhaphy but the abduction and 
flexion of the thigh in the lithotomy position may 
lead to femoral nerve injury. (Wang 1993). 


Denervation of the urethral sphincter may occur (see 
section on prolapse). Nerve injuries after needle sus- 
pension have been reported to the common perineal, 
sciatic, obturator, femoral, saphenous, and ilio-ingui- 
nal nerves (Karram 1992). 


Seven cases of ilio-inguinal nerve entrapment were 
described following 402 needle suspension proce- 
dures. In three cases the suture was removed which 
led to resolution of the pain in two cases (Miyazaki 
1992). 


The “post-colposuspension syndrome” has ben des- 
cribed to include women who have pain in one or 
both ilio-inguinal regions following colposuspension 
(Galloway 1987). Demirci (2001) reported the 
occurrence of groin or suprapubic pain in 15 of 220 
women (6.8%) after Burch colposuspension with an 
average follow-up of 4.5 years (Table B-II.3) 


Table B-II.3 Pain after colposuspension. 


Il. LONG TERM COMPLICATIONS 


Detrusor overactivity and uro-genital prolapse are 
discussed under the relevant procedures and also in 
the section for surgery for stress incontinence and 
prolapse. Ano-rectal dysfunction, in association with 
or independant of posterior vaginal wall prolapse has 
not been reported in the literature. 


Dyspareunia is seldom mentioned in reports on sur- 
gery for stress incontinence. It may be produced by 
the vaginal wound itself through scarring or vaginal 
narrowing. Erosion of synthetic material may also 
lead to dyspareunia in either partner. Alteration of 
the vaginal axis and the development of prolapse 
may lead to difficulty with intercourse. Dyspareunia 
has been reported in up to 40% of women after col- 
posuspension (Galloway 1987, Eriksen 1990), but 
less frequently after needle suspension 1.5% (Raz 
1991). 


1. QUALITY OF LIFE ISSUES 


Surgeons have tended to assume that the most signi- 
ficant outcome measure for surgery for stress incon- 
tinence is whether complete continence is achieved. 
This is despite evidence that patients may be satis- 
fied with the outcome without complete continence. 
Given that surgery for stress incontinence does not 
always produce continence and that this procedure 
can produce significant complications, it may be 
more relevant to consider the overall impact on the 
quality of life of the surgery rather than the single 
issue of continence. In a prospective cohort study of 
442 women undergoing surgery for stress inconti- 
nence by various techniques, 68% of women decla- 
red themselves satisfied with the outcome of the sur- 
gery at one year follow up. However, 7% of women 
reported a deterioration in their general health by this 
time and 25% reported a deterioration in their men- 
tal health. Only 28% of these women achieved total 
continence. (Black 1997). Berglund et al (1996) 
reported, in a prospective cohort study that, in addi- 


Authors Journal reference Typeof N.OF PTSF.UP Type of Complication Level of 
study complication rate evidence 

Demirci F, Gynecol Obstet Invest Case 220 1.5 year for Groin or 6.8% a 

Yucel O, Eren S, 2001;51(4):243-7 series 65 women suprapubic 

Alkan A, Demirci E, study 4.5 year for pain 

Yldirium U 155 women 
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tion to age and duration of symptoms, increased 
patient neuroticism had a significant association with 
poorer outcome from surgery for stress incontinence. 


It appears that clarification about most significant 
factors which influence satisfaction and improved 
quality of life after surgery for stress incontinence is 
required. More recently Bidmead et al (2001) [level 
3] investigated the impact on quality of life of 83 
women submitted to Burch colposuspension with a 
follow-up at 6-12 months since the operation. Using 
the King’s Health Questionnaire, analysis of the total 
scores for all domains showed an improvement in 
95% of women, with an improvement by over 25% 
in the total scores of 70% of women and by over 
50% in 28% of women compared to the pre-operati- 
ve evaluation. A deterioration in quality of life after 
surgery was observed in 2.4% of women (Table. B- 
II.1) 


Further research on relevant outcome measures for 
surgery for incontinence is clearly required and is 
discussed in the chapters on Quality of Life and 
Research Outcomes. 


C. INCONTINENCE WITH 
PROLAPSE 


I. URODYNAMIC STRESS INCONTI- 
NENCE AND POTENTIAL 
INCONTINENCE WITH PROLAPSE 


Stress incontinence frequently coexists with pelvic 
organ prolapse especially of the anterior vaginal 
wall. Detrusor overactivity with and without urge 
incontinence often coexists with pelvic organ prolap- 
se, however the incidence has not been determined. 
Prolapse of the uterus/vaginal apex and posterior 
vaginal wall may also be found in women with stress 
incontinence. Pelvic floor weakness is a common 


Table B-III.1 Quality of Life after colposuspension. 


denominator to both conditions. Symptoms of stress 
incontinence can be overt or the patient can be 
asymptomatic but may develop stress incontinence if 
the vaginal prolapse is reduced or repaired (potential 
or occult stress urinary incontinence). It has been 
suggested that if there is loss of support at the level 
of the bladder neck, stress incontinence will occur 
(Richardson 1983, Bump 1988—Level 2) If the 
bladder neck is supported but the bladder base is not 
supported stress incontinence may not occur due to 
urethral kinking. Surgery, which elevates the bladder 
base, can unmask stress incontinence as the urethral 
kinking is resolved. 


Women who have severe pelvic organ prolapse but 
potential stress incontinence present a unique chal- 
lenge to the surgeon. Evidence supporting a specific 
recommendation in these patients is limited and there 
are several opposing opinions. The correct method 
for making the diagnosis of potential SUI is contro- 
versial. Urethra-vesical pressure dynamics have been 
studied by Richardson (Richardson et al 1983) and 
Bump (Bump et al 1988). Richardson demonstrated 
that women who did not demonstrate stress inconti- 
nence had a much higher urethral closure pressure 
with straining suggesting that mechanical dysfunc- 
tion of the urethra was preventing stress incontinen- 
ce. Bump demonstrated a significant drop in pressu- 
re transmission and resting urethral closure pressure 
when the bladder base was supported (barrier testing 
with Sim’s speculum) in women with stress inconti- 
nence. These findings suggest that replacing or sup- 
porting the prolapse prior to surgery will reveal 
“latent incontinence” in women who are more likely 
to develop stress incontinence after prolapse surgery. 
Other investigators have shown that reduction of 
prolapse during preoperative urodynamic testing 
may reveal potential incontinence in 36% to 80% of 
women with severe pelvic organ prolapse (Richard- 
son 1983, Bump 1988, Bergman 1988, Rosenzweig 
1992, Drutz 1998). No reports have validated any of 
the theories proposed in a prospective study. A recent 
systematic review presented at the 2003 American 
Urogynecologic Society meeting by Barber (Barber 


Authors Journal reference Type of N.OF PTSF.UP Improvement Deterioration Level of 
study in QOL in QOL evidence 

Bidmead J, BJOG. 2001 Apr; Prospective 83 6-12 months 95% 24% 3 

Cardozo L, 108(4):408-13 Case series 

McLellan A, study 

Khullar V, 

Kelleher C 
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et al 2003) analyzed 15 articles evaluating the utility 
of pre-operative urodynamic testing for predicting 
post-operative stress incontinence in continent 
women undergoing surgery for pelvic organ prolap- 
se. Urodynamics with reduction of the prolapsed 
vagina (using a pessary, speculum or vaginal pac- 
king) resulted in either a positive stress test or 
decreased pressure transmission ratios(<100%) in 
17%-69% of continent women with prolapse beyond 
the introitus (7 studies). The test characteristics (sen- 
sitivity, specificity, predictive value) of urodynamics 
with prolapse reduction for predicting postoperative 
SUI could not be calculated for any study due to 
either inadequate data or subjects receiving different 
anti-incontinence procedures based on the result of 
the urodynamics (treatment paradox). 


Many authors have recommended concurrent anti- 
incontinence surgery during pelvic reconstruction to 
prevent postoperative stress incontinence (Gordon 
2001, Chaikin 2000, Klutke 2000, Colombo 1997). 
Some surgeons (Karram 1999) prefer to provide pre- 
ferential support to the bladder neck at the time of a 
prolapse repair. Over-elevation of the bladder neck 
may result in voiding dysfunction and urgency. 
However, there is no consensus on the optimal pro- 
phylactic procedure for treatment of potential incon- 
tinence. 


The data on continence procedures for occult incon- 
tinence performed concomitantly with vaginal 
reconstruction are shown in Table III. Investigations 
involving occult incontinence are listed at the top of 
the table. A recent RCT of 50 women with stage II or 
greater genital prolapse and occult stress urinary 
incontinence (Meschia 2004) has shown that placing 
a TVT results in higher 2-year objective continence 
rates than endopelvic fascia plication at the urethro- 
vesical junction (92% vs 56%, respectively; p<.01). 
The subjective cure rates were 96% vs 64% for TVT 
compared to suburethral plication. Time for resump- 
tion of spontaneous voiding, rates of urinary reten- 
tion, de novo urge incontinence, and complications 
did not differ between groups. Despite negative cys- 
tometrograms, de novo urge incontinence symptoms 
were reported in 12% of the TVT group compared to 
4% of the suburethral plication group (p=.66). 
Although not statistically significant, the authors 
recommend that data from a larger series are requi- 
red to define the risk:benefit ratio associated with 
TVT versus endopelvic fascia plication. In a larger 
RCT including patients with occult and clinical 
stress incontinence, Colombo et al (Colombo 1997) 
showed that the Pereyra needle suspension resulted 
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in higher long-term objective and subjective cure 
rates when compared to the pubourethral ligament 
plication. Another RCT showed that a needle sus- 
pension procedure did not result in less incontinence 
postoperatively than a suburethral plication, but 
resulted in more short-term complications (Bump et 
al, 1996). Gordon (Gordon et al 2001) prospectively 
followed 30 patients short-term who underwent TVT 
concurrent with surgery for severe genitourinary pro- 
lapse. No patients developed postoperative symp- 
toms of stress incontinence despite 3 patients (10%) 
having positive postoperative stress tests. De novo 
detrusor overactivity occurred in 13% of subjects. In 
a small prospective Chaikin (Chaikin et al 2000) sho- 
wed an 86% success rate for occult incontinence 
when combining pubovaginal slings with anterior 
colporrhaphy. Klutke and Ramos (Klutke 2000) 
reviewed 125 women with grade III or IV uterovagi- 
nal prolapse of whom 55 patients (Group 1) under- 
went concomitant Burch urethropexy for occult 
incontinence. The remaining 70 subjects (Group 2) 
underwent hysterectomy and vaginal reconstruction 
alone. Only 23 patients in Group 1 and 20 patient in 
Group 2 had postoperative urodynamic testing. The 
authors found that 30% of patients in Group 1 versus 
5% of patients in Group 2 had de novo urge inconti- 
nence thus casting doubt on the prophylactic use of 
the Burch procedure for occult incontinence. 


Patients with stage II to IV vaginal prolapse with 
coexistent symptomatic stress incontinence have a 
number of treatment options. The route of anti- 
incontinence surgery may follow the route of prolap- 
se repair; otherwise, a combination of surgical routes 
may be utilized. There is no evidence to indicate 
which form of urethral support is most effective. 


Milani et al (Milani 1985) noted that the presence of 
vaginal prolapse preoperatively led to a lower cure 
rate of stress incontinence with either the Burch col- 
posuspension or the MMK procedure; the greater the 
severity of the prolapse, the greater the reduction in 
cure rate. (Level 3) More recent data on continence 
procedures with concurrent vaginal reconstruction 
for severe pelvic organ prolapse is listed at the bot- 
tom of Table C-I.1. In one RCT Colombo et al 
(Colombo 1996) compared cystopexy to cystopexy 
combined with pubourethral ligament plication for 
prevention of postoperative stress incontinence in 
women undergoing surgery for genitourinary prolap- 
se. All women had a negative stress test with prolap- 
se repositioned with a Sim’s speculum. At one year 
8% of patients in each group had developed postope- 
rative stress incontinence; however; cystopexy alone 


produced lower morbidity in terms of resumption of 
spontaneous voiding and long-term voiding difficul- 
ties. In an additional RCT Colombo et al (Colombo 
2000) compared Burch colposuspension with ante- 
rior colporrhaphy in women with stress urinary 
incontinence and Grade 2-3 anterior vaginal wall 
prolapse and found that the Burch colposuspension 
was better in controlling stress incontinence but that 
cystocele recurred in 34% of patients. The cure rate 
for cystocele with anterior colporrhaphy was high 
(97%) but stress incontinence cure rate was very low. 
The authors concluded that neither operation was 
recommended for combined stress incontinence and 
advanced cystocele. The TVT procedure combined 
with vaginal reconstruction resulted in 85% to 95% 
cure rates for urodynamic stress incontinence in a 
prospective cohort (Huang 2003) and case series 
(Partoll 2002). Huang et al (Huang 2003) reported 
urinary urgency and voiding dysfunction rates of 
10% and 11%, respectively. Voiding difficulties and 
postvoid residuals of > 100 ml were treated with ure- 
thral dilatation. The authors did not report any cases 
of long-standing urinary retention. 


IL PROLAPSE AFTER SURGERY 
FOR INCONTINENCE 


A recent review by Robinson and Cardozo (Robin- 
son 2004) summarized the effect of various anti- 
continence procedures on urogenital prolapse. They 
found that pelvic support defects, particularly poste- 
rior compartment defects, increased after colposus- 
pension (open and laparoscopic). Vaginal route pro- 
cedures with the exception of needle suspension pro- 
cedures did not increase pelvic support defects. The 
sling procedure was found to have a protective effect 
against recurrent cystocele (Goldberg 2001). Burch 
(Burch 1968) recognized at an early stage that col- 
posuspension led to the development of posterior 
vaginal wall prolapse in a significant number of 
women and recommended that a Moschcowitz ope- 
ration be incorporated into the colposuspension pro- 
cedure. Despite introduction of this modification 
Burch found an 8% incidence of posterior vaginal 
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wall prolapse after colposuspension. Wiskind et al 
(Wiskind 1992) demonstrated that 27% of women 
develop symptomatic prolapse within four years of a 
colposuspension and did not find that correction of 
prolapse at primary surgery prevented recurrence. 
Langer (Langer et al 1988) reported that 13.6% of 
patients who had undergone Burch procedures, but 
no hysterectomy or cul-de-sac obliteration, develo- 
ped an enterocele | to 2 years postoperatively. In a 
recent study of 127 women who underwent Burch 
colposuspension with mean follow-up of 12.4 years, 
Langer et al (Langer 2001) noted that 19% overall 
complained of anatomical defects but that most were 
noted > 5 years after surgery. Alcalay (Alcalay et al 
1995) noted that 26% of patients during a 10 to 20 
year follow-up period after Burch colposuspension 
underwent a rectocele repair and 5% underwent an 
enterocele repair. 


IHI. DENERVATION AFTER 
PROLAPSE SURGERY 


Tanagho (Tanagho 1985) first suggested that prolap- 
se surgery such as anterior repair damaged urethral 
innervation. Zivkovic (Zivkovic et al 1996) found 
evidence of greater prolongation of nerve latencies in 
women whose bladder neck surgery had failed to 
cure stress incontinence one year after follow up sug- 
gesting that surgery may increase denervation. Ben- 
son (Benson and McClellan 1993) in a randomized 
single blinded trial, found clinically significant 
increases in pudendal or perineal nerve terminal 
motor latency in women who underwent vaginal dis- 
section during pelvic organ prolapse repair + anti- 
incontinence surgery compared to patients who 
underwent abdominal route repair without vaginal 
dissection (OR 5.78 [95% CI 1.6-20]). In a follow up 
study (Welgoss 1999), surgically induced perineal 
neuropathy during prolapse surgery was associated 
with suboptimal outcome (RR 1.82 [95% CI 1.13- 
2.93]). The data on denervation is not conclusive. 
The literature on continence procedures combined 
with prolapse surgery is summarised in Table C-I.1. 
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CONCLUSIONS AND RECOMMENDATIONS 


There is no reliable method to predict which 
women will develop stress incontinence after ante- 
rior vaginal wall surgery. Recommendations on the 
need of preoperative urodynamics, the appropriate 
test for diagnosis of occult incontinence, or the 
most effective treatment for postoperative stress 
urinary incontinence cannot be based on scientific 
evidence. 

The TVT procedure results in a significantly higher 
cure rate for “occult” incontinence than endopelvic 
fascia plication (Level 2). The Burch colposuspen 
sion is not recommended for prophylaxis of occult 
incontinence (Level 3).There is some evidence to 
suggest that surgery for stress incontinence may 
increase denervation of the striated muscle of the 
urethral sphincter (Level 3). Adequately powered 
well-designed RCTs of current surgical treatment 
for prevention of postoperative stress urinary 
incontinence are needed. The National Institute of 
Health Pelvic Floor Disorders Network is current- 
ly in the midst of the CARE protocol, a multicen- 
tered RCT comparing open sacral colpopexy with 
and without concomitant Burch colposuspension in 
women who suffer from POP without incontinen- 
ce. The surgeons are blinded to the results of bar- 
rier testing. Preliminary data should be available 
during the next consultation. 

Surgery for stress incontinence may lead to the 
development of symptomatic prolapse in up to 
27% women (Level 3). There is no evidence to 
support the view that surgery to prevent prolapse 
performed at the time of incontinence surgery pre- 
vents the development of future prolapse. 

There is some evidence to suggest that prolapse, 
when present at the time of incontinence surgery, is 
associated with a poorer outcome for cure of stress 
incontinence with retropubic colposuspension pro- 
cedures (Level 3). However, the TVT procedure 
concomitant with pelvic organ prolapse results in 
high short-term cure rates for stress incontinence 
(Level 2/3). 

Grade C—There are no recommendations on the 
appropriate test for diagnosis of de novo postope- 
rative stress urinary incontinence. 

Grade C—There are no recommendations on the 
appropriate procedure for prevention of de novo 
postoperative stress urinary incontinence or correc- 
tion of urodynamic stress incontinence when 
concomitant prolapse surgery is required. 

Grade C—Surgery for urodynamic stress inconti- 
nence should be performed with concomitant pel- 
vic reconstruction in symptomatic patients. 
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D. CONFOUNDING VARIABLES 


L AGE 


Both the number and percentage of operations for 
stress urinary incontinence in women over age 65 are 
increasing (Korn AP & Leearman LA 1996). Morta- 
lity is increased over age 80, but is still very low, and 
usually becomes a statistically insignificant risk fac- 
tor when comorbidities are considered (Sultana CJ et 
al 1997). Medical, functional, psychosocial, and qua- 
lity of life considerations enter into decisions about 
surgery in the older and more frail geriatric popula- 
tion. Chapter 13 addresses perioperative risks and 
caveats in older persons. 


Several studies have looked at the relationship of age 
to surgical success with inconsistent results. None 
are prospective, hypothesis-driven investigations. 
Most are small, and none evaluate a balance of risk 
and benefits important to older women. Furthermore, 
an association of age with outcome does not establi- 
sh causation. Any study in older women may include 
a technical bias of less aggressive urethral elevation 
or support to avert voiding dysfunction. 


Tamussino et al found 69% objective cure at 5 years 
in 42 women over age 50 compared to 50% cure in 
24 younger women who had undergone anterior col- 
porrhaphy (p<.05) (Tamussino KE et al 1999). 
Three of six frail elderly women who underwent sub- 
urethral plication at the time of colpocleisis had per- 
sistent stress incontinence postoperatively (Fitzge- 
rald MP & Brubaker L 2003). 


Studies of needle suspension procedures limited to 
older women with short term followup have shown 
good or adequate (Griffth-Jones MD & Abrams PH 
1990), (Nitti VW et al 1993) and poor results (Peat- 
tie AB & Stanton SL 1989). Most needle procedure 
studies (Hilton P & Mayne CJ 1991), Golumb J et al 
1994), (Groutz A et al 2000), (Kondo K et al 1998), 
(Clemens JQ et al 1998), (Tammuussino KE et al 
1999), (Kelly MJ et al 1991), but not all (Elkabir JJ 
& Mee AD 1998), have found equal or better out- 
comes, whether good or poor, in older women com- 
pared to younger ones. 


Results reported from pubovaginal and vaginal 
wall sling procedures show favorable outcomes in 
older women, with series limited to older women 
reporting short-term cured/satisfied rates of 86% to 
100% (Chaikin DC et al 2000), (Chaikin DC et al 


2000), (Fitzgerald MP & Brubaker L 2003), 
Couillaard DR et al 1994), Elersgany R et al 1998), 
or comparisons with younger women showing no 
difference in outcome (Carr LK et al 1997), (Haw- 
kins E et al 2002), (Sand PK et al 2000), (schostak M 
et al 2002). One study of 42 women found age only 
associated with outcome over age 80 (Litwiller SE et 
al 1997). The incidence of 5 erosions out of 22 cada- 
veric fascial slings was not related to patients’ ages 
(Kammerer-Doak DN 2002). 


A 3 to 5-year follow-up of retropubic colposuspen- 
sion in 35 women age 65 to 82 found subjective 91% 
and objective 89% cure rates (Gillon G & Stanton SL 
1984). At 5 years Tamussino et al found 78%-80% 
success of colposuspension in 106 women both 
under and over age 50 (Tamussiono KE et al 1999). 
Five to 11 year follow-up of 131 women ages 27 to 
79 at the time of operation found 83% satisfaction, 
54% subjective continence and 93% objective conti- 
nence (Tegerstedt G et al 2001). In multivariable 
analysis age was not associated with success. One 
study with shorter follow-up in older women repor- 
ted good results (Stanton SL & Cardozo LD 1980), 
and some recent studies including younger and older 
women have found no statistical difference between 
their success rates (Sand PK et al 2000), Thaker R et 
al 2002), Amaye-Obu FA & Drutz HP 1999). Others 
have shown significantly less success with increa- 
sing age (Chilaka VN et al 2002), Berglund A et al 
1997), Nitahara KS et al 1999), (Langer R et al 
2001). In the study by Berglund et al, age became 
insignificant in the multivariable logistic regression 
model that included neuroticism and duration of 
incontinence (Beglund A 1997). Dolan et al found 
both lower postoperative opening pressures and 
increasing age in women not objectively cured follo- 
wing laparoscopic or open Burch colposuspension; 
subjective outcomes were not associated with age 
(Dolan LM et al 2004). Investigators have found less 
success in postmenopausal (but few elderly) women 
compared to premenopausal women (Liapis A et al 
1998), Langer R et al 1990). 


Three TVT series with short follow-up that have 
evaluated age and outcomes found no association 
(Walsh K et al 2004), (Rardin CR et al 2002), (Frital 
X et al 2002). One found that failure had univariate 
associations with age, older age, lower urethral clo- 
sure pressure, and immobility (Nilsson CG et al 
2001). Fifty-one of 76 women (67%) age 70 and 
older evaluated at a minimum of 16 months were 
subjectively cured and 82% were satisfied (Sevestre 
S et al 2003). The 18% with urge incontinence were 


1332 


not included in those “cured”. Kinn et al found lower 
success in women over age 75 with lower MUCP 
(Kinn AC 2001). Nilsson et al reported 3 of 5 frail 
women over age 80 cured or improved (Nilsson CG 
et al 2001). Moore and Miklos reported 93% subjec- 
tive or objective cure at a minimum of 2 months in 
30 frail women age 65 to 93 with TVT and colpo- 
cleisis under local anaesthesia (Moore RD & Miklos 
JR 2003). A study of 187 TVT recipients with a mean 
age of 55, s.d. 11 years, found a lower subjective 
cure rate in women over age 70 (65%) compared to 
under 70 (71%), but age was not associated with the 
degree of satisfaction (Deval B et al 2002). 


Case series of periurethral bulking agents inclu- 
ding only elderly women report results ranging from 
favorable to poor (Herschorn S et al 1996), Khullar 
V et al 1997), (Stanton SL & Monga AK 1997), 
(Faerber GJ 1996).. In 58 women, mean age 73 
(range 65-86), Winters et al found that 80% achieved 
social continence subjectively, but 41% experienced 
recurrent incontinence, which was more difficult to 
treat Winters JC et al 2000). Age is not associated 
with outcomes of periurethral bulking agents in most 
studies that have compared older to younger women, 
(Kuczyk MA et al 1998), Herschorne S & Radomski 
SB 1997), (Gorton E et al 1999), (Chrouser KL et al 
2004), (Herschorn S & Glazer AA 2000). In 54 
women age 20 to 90, failures were older, but the data 
were not statistically analyzed (Monga AK & Stan- 
ton SL 1997). 


A survey of 54 women age 60 and over who had 
undergone any continence surgery found 71% 
continence within 2 years of the procedure, but 39% 
continence beyond 2 years, median 12 years (Diok- 
no AC et al 2003). Other surveys combining conti- 
nence procedures found greater symptom improve- 
ment in women under age 50 but fewer complica- 
tions in women over age 50 (Hutchings A et al 1998), 
and more dissatisfaction with having had past incon- 
tinence surgery in women over age 70 (Diokno AC et 
al 2003). Age is not a risk factor for reoperation for 
the combined outcome of pelvic organ prolapse and 
urinary incontinence (Clark AL et al 2003). 


The best information available, summarizing the the 
larger studies with the most information about 
women age 65 and above, shows that short and long 
term retropubic colposuspension results in older 
women are not statistically different from those in 
younger women, although numerically the success 
rate is often lower (Baker KR & Drutz HP 1992), 
(Kjglhede P & Rydén G 1994), (Tamussino KE et al 
1999), (Tegerstedt G et al 2001). The study showing 


a statistically significant poorer outcome had only 22 
women over age 70 (Chilaka VN et al 2002). Success 
at 5 years and beyond is 77%-79% (Chilaka VN et al 
2002), (Tamussino KE et al 1999), to 93% (Tegers- 
tedt G et al 2001) objectively and 54% subjectively 
(Tegerstedt G et al 2001) dry. Needle procedures 
(Kondo A et al 1998), (Clemens JQ et al 1998), 
(Kuczyk MA et al 1998) and periurethral bulking 
agents (Herschorn S et al 1996), (Herschorn S & 
Radomski SB 1997), (Gorton E et al 1999), (Chrou- 
ser KL et al 2004) have equivalent long-term results 
in older and younger women. Too little information 
is available about other procedures. 


Age can be associated, often nonsignficantly, with 
postoperative voiding dysfunction (Smith RNJ & 
Cardozo L 1997), (Stanton SL & Cardozo L 1980), 
(Mutone N et al 2003), (Murphy M et al 2003), 
(Kapoor R et al 1993), (McLennan MT et al 1998).. 
One study of 375 women in whom transvaginal tape 
was placed, mean age 57 (40-91), found that age was 
associated with urinary retention in univariate analy- 
sis, but became insignificant in the multivariable 
model (Hong B et al 2003). Only peak flow remai- 
ned significant. 


There is Level 3 evidence that older women respond 
to continence surgery as well as younger women, 
although a small decrement in satisfactory outcome 
cannot be ruled out. There is Level 3 evidence that 
the association of age with poorer outcomes has to 
do with other factors, such as urethral pressure. 


IL ACTIVITY 


No data inform appropriate postoperative activity 
instructions. Cross et al found that one fourth women 
with a mean age of 72 who received periurethral col- 
lagen attributed an increase in physical activity to 
less incontinence (Cross CA et al 1998). However, in 
a observational intervention study of 82 women eva- 
luated at a minimum of 6 months, Stach-Lempinen et 
al obtained prospective preoperative and postoperati- 
ve self-report of activity as well as objective data 
from an electronic motion sensor worn for one week. 
They found no change in any parameters of physical 
activity, including among those who were complete- 
ly dry (Stach-Lempinen B et al 2004). 


I. MEDICAL ILLNESS 


Medical illness such as respiratory problems and dia- 
betes might be expected to reduce the likelihood of 
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successful incontinence surgery, but data are largely 
lacking. Significant chest disease and a chronic 
cough were associated with failure of the Stamey 
procedure in an early series, but details are not given 
(Ashken MH et al 1984). Eighty-eight women who 
underwent polypropylene pubovaginal sling were 
followed for 1 month or more, mean 4 years (Morgan 
JE et al 1995). Compared to nine percent of the 
cohort with pulmonary conditions, but 50% (2/4) of 
the “persistent failures” had bronchitis or asthma 
(p=.04). This was not controlled for the obesity in 3 
of the 4 failures. Tegerstedt et al reported 5 to 11 year 
outcomes in 169 women who underwent abdominal 
urethropexy-colposuspension (Tegerstedt G et al 
2001). In multivariable analysis, the presence of 
chronic disease (bronchial asthma, diabetes [14%]) 
was not associated with subjective continence, nor 
were age and low urethral closure pressure. Moore 
and Miklos performed colpocleisis and pubovaginal 
sling in 30 women age 65 to 93, with medical condi- 
tions including previous MI or cardiovascular disea- 
se (18), pulmonary disease (7), and stroke (2) 
(Moore RD & Miklos JR 2003). Stress incontinence 
was subjectively cured in 93% at a minimum of 2, 
average 19 months, but no analysis of medical condi- 
tions and success were offered. A 91 year old sustai- 
ned a myocardial infarction and congestive heart fai- 
lure, but there were no perioperative deaths. 


Predictors of success one year following incontinen- 
ce surgery in 232 women depended upon which out- 
comes were being evaluated: impairment (complica- 
tions), disability (symptom severity) or handicap 
(symptom impact and Activities of Daily Living 
[ADL]) (Hutchings A et al 1998). In multivariable 
analysis, limitations in ADL predicted less improve- 
ment in symptom severity, along with younger age 
and absent urgency/urge incontinence. Postoperative 
complications (pain, wound problems, vaginal blee- 
ding, infection) in the year following surgery were 
more likely in women with preoperative comorbidi- 
ties (not defined), as well as in younger women who 
underwent additional prolapse procedures. Preopera- 
tive limitation was predicted by an improvement in 
ADL, but not by age, presence of comorbidity, urge 
incontinence, obesity, or type of procedure. 


In a series of 121 patients who underwent a pubova- 
ginal sling using fresh frozen cadaveric fascial lata, 
stress incontinence recurred at 4 to 13 months in 8 
patients (O’Reilly KJ & Govier FE 2002). Comorbi- 
dities included demyelinating polyneuropathy (2), 
diabetes mellitus (2), previous pelvic irradiation (1), 
and previous abdominoperineal resection (1). Seven 
had had prior incontinence surgery. Comorbidities in 


the women whose incontinence did not recur are not 
stated. The incidence of 5 erosions out of 22 cadave- 
ric fascial sling procedures was not related to a his- 
tory of diabetes mellitus or smoking (Ka,,erer-Doak 
DN et al 2002). 


CONCLUSION 


There is level 4 evidence that medical comorbidi- 
ties impact surgical outcomes. The impact of 
various comorbidities will depend in part on the 
outcomes chosen. There is level 4 evidence that 
medical comorbidities influence failure and com- 
plications in cadaveric fascial sling procedures. 


IV. PSYCHIATRIC ILLNESS 


Despite the obvious association between psychologi- 
cal or personality factors and satisfaction with treat- 
ment, minimal research has been done on the 
influence of such factors on subjective or objective 
surgical success. Black et al found women under- 
going stress incontinence surgery in the United 
Kingdom to be demographically similar to the gene- 
ral population, although mental health status was not 
specifically compared (Black NA et al 1996). Base- 
line symptom impact correlated positively with men- 
tal health, symptom severity, poorer socioeconomic 
status, and youth. 


In a study of 45 women who underwent retropubic 
cystourethropexy or puboccygeal repair, baseline 
lower neuroticism correlated with subjective and pad 
test cure at one year ((Berglund A et al 1997). Higher 
extraversion correlated with subjective but not 
objective cure. Depression decreased in women 
objectively cured, but not those improved/failed; the 
decrease in depression in those subjectively cured 
did not reach statistical significance. Baseline soma- 
tic anxiety, psychic anxiety, and psychasthenia 
(obsessive-compulsive) characteristics were higher 
in women subjectively failed/improved than those 
cured or than a reference group. The multiple com- 
parisons and small sample size in this study make 
some chance associations likely. The same subjects 
analyzed in a different study showed the cured group 
to have a higher baseline degree of social integration 
and than the improved group ((Betglund A et al 
1996). No differences were found in baseline or fol- 
low-up intimate relationship measures. 


Obrink et al detected above-average levels of neuro- 
ticism and depression in women who reported failu- 
re of their continence surgery without objective urine 
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loss at 10 to 20 year follow-up (?brink A et al 1979). 
Below-average levels were found in women with 
objective but not subjective failure. In 63 women 
who underwent a Burch procedure, symptomatic 
improvement was associated with fewer sleep distur- 
bances and less tension (Rosenzweig BA et al 1991). 
Subjectively persistent incontinence was associated 
with more depression and sleep disturbance. 


There is Level 3 evidence that psychological factors 
impact subjective and objective surgical outcomes in 
different ways. No data inform psychological inter- 
ventions to improve the outcome of persistent incon- 
tinence or its impact. 


RECOMMENDATIONS FROM I-IV 


Prospective studies should be performed that eva- 
luate in multivariable analysis the associations of 
age, measurable lower urinary tract factors (e.g., 
urethral pressure), and comorbidities with surgical 
outcomes. 


Clinical investigations are needed to understand 
the mechanisms of urge and mixed incontinence, to 
determine which persons will obtain relief of urge 
incontinence postoperatively and in which persons 
this problem will arise or worsen. 


Randomized clinical trials are needed to establish 
effective prediction and management of postopera- 
tive voiding dysfunction. 


Measures need to be developed to improve assess- 
ment of elderly women’s quality of life and values 
with regard to continence issues, so that surgeons 
can adequately counsel older women regarding the 
risks and benefits to them of continence proce- 
dures. 


“Geriatric” complications of urologic surgery, such 
as delirium and falls, need to be determined in 
large prospective studies, then randomized inter- 
ventional trials to reduce complications are needed. 


Prospective evaluation of newer procedures, such 
as tension-free vaginal tape, must be adequately 
studied in elderly women, as well as in those with 
medical comorbidities, before such procedures are 
used in these populations. 


Clinical trials are needed to determine appropriate 
postoperative activity instructions, particularly fol- 
lowing less invasive procedures. 


Prospective clinical studies are needed to determi- 
ne associations of personality factors as well as 
psychological comorbidities with surgical out- 
comes, after which randomized interventional 
trials are needed to improve outcomes. 


V. OBESITY 


There are no prospective randomized studies that 
have examined obesity as an independent variable 
across different anti-incontinence surgical proce- 
dures or within the same procedure. Obesity has 
been studied only retrospectively in case series as a 
risk factor for success or morbidity in stress inconti- 
nence surgery (Level 4 evidence). 


There are no prospective, randomized trials that sug- 
gest superiority of one surgical technique over ano- 
ther in the obese population. Several studies have 
suggested increased failure rates among obese 
patients undergoing needle bladder neck suspensions 
(O’ Sullivan DC et al 1995), (Lo TS et al 2003), (Var- 
ner RE et al 1990) or retropubic suspensions (Alca- 
lay M et al 1995), (Brieger G & Korda A 1991). In 
contrast a retrospective study of anti-incontinence 
surgery in 198 women demonstrated that overall 
continence did not correlate with obesity in patients 
undergoing anterior colporrhaphy, anterior colpor- 
rhaphy with needle bladder neck suspension or 
Burch colposuspension although cure rates were 
markedly better in those in the Burch colposuspen- 
sion cohort overall (Zivkopvic F et al 1999). One 
small case series suggested that fascial slings are 
effective in the morbidly obese patient (Cummings 
JM et all 1998). In this study, 2/4 patients failed blad- 
der neck suspension surgery whereas there were no 
failures in the 12 patients undergoing fascial slings. 
Two retrospective studies have demonstrated satis- 
factory efficacy for TVT in the obese population 
comparable to that in non-obese patients (Mukherjee 
K & Constantine G 2001), (Rafii A et al 2003). One 
study suggested an increased incidence of post-ope- 
rative urge incontinence in patients with a high body 
mass index (BMI>30) undergoing TVT but no diffe- 
rence in subjective or objective cure rates (Rafii A et 
al 2003). 


It is generally accepted that although obesity may be 
associated with other factors (i.e. coronary artery 
disease, ventilatory/airway problems, thromboembo- 
lic phenomenon, etc.) that may place the patient at a 
somewhat higher surgical risk overall, it is unclear 
whether obesity alone is an independent predictor for 
surgical risk or morbidity specifically in stress incon- 
tinence surgery. 


There are no studies, prospective or retrospective, 
that have suggested obesity has a positive or favo- 
rable influence on outcome in stress incontinence 
surgery. 
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CONCLUSION 


There is conflicting evidence on the impact of 
obesity on outcome of stress incontinence surgery. 


VI. PREVIOUS CONTINENCE 
SURGERY 


Women who have successful correction of urodyna- 
mic stress incontinence (GSI), 10-40% may have 
recurrence. (Bent, 1990). Recurrence of urodynamic 
stress urinary incontinence, after anti-incontinence 
surgery remains a challenging situation for patient 
and surgeon alike. 


1. METHODOLOGY 


A literature search was performed using, Ovid Med- 
line 1996-April Week5 2004, EBM Reviews - 
Cochrane Database of Systematic Reviews lst 
Quarter 2004, and EBM Reviews - Cochrane Cen- 
tral Register of Controlled Trials 1st Quarter 2004. 
Search for “Recurrent Stress Urinary Incontinence” 
in EBM Reviews - Cochrane Database of Syste- 
matic Reviews Ist Quarter 2004, resulted in 0 
results returned. Search for “Recurrent Stress Urina- 
ry Incontinence” in EBM Reviews - Cochrane Cen- 
tral Register of Controlled Trials, resulted in 2 
results returned. Neither of these where related to 
topic of interest. 


Search for “Recurrent Stress Urinary Incontinence” 
in Ovid Medline 1996-April Week5 2004 resulted in 
54 results. 4 articles where to our topic of interest. 
(Nguyen & Bhatia, 2001), (Amaye-Obu & Drutz, 
1999), (Rardin et al., 2002), (Riachi, Kohli, & Mik- 
los, 2002). 


Review of these articles and there bibliography, 
resulted in finding 6 more articles, related to our 
topic of interest.(Rezapour & Ulmsten, 2001), 
(Petrou & Frank, 2001), (Holschneider, Solh, Leb- 
herz, & Montz, 1994), (Bent & Ostergard, 1988), 
and(Bent, 1990), (Nilsson, Kuuva, Falconer, Reza- 
pour, & Ulmsten, 2001) 


The data analysis has been divided into, Tension- 
Free Vaginal Tape, and other surgeries. 

2. DATA ANALYSIS 

a) TVT 


(Rardin et al., 2002) A retrospective multicenter 
study of 245 consecutive women who were treated 


with tension-free vaginal tape for urodynamic stress 
urinary incontinence and recurrent stress urinary 
incontinence. 157 had primary stress incontinence 
and 88 had recurrent stress incontinence. Cure rates 
were 87% in the primary stress incontinence popula- 
tion, and 85% in the recurrent stress incontinence 
population. Cure was defined as an absence of urine 
leakage by patient report. Mean patient follow was 
38 weeks. This study concluded that TVT tape is a 
highly effective treatment among patients with recur- 
rent stress incontinence, with outcomes comparable 
with those among patients with primary incontinen- 
ce. (Rezapour & Ulmsten, 2001) 


A prospective study evaluating results of TVT surge- 
ry on 34 women with recurrent stress urinary incon- 
tinence. Mean follow-up was 4 years. Success rate 
was (82%). This success rate similar to the success 
rates, published by his hospital, for stress urinary 
incontinence, in the following article. (Nilsson et al., 
2001) 


A prospective multicenter study, evaluating TVT sur- 
gery in 90 patients with stress urinary incontinence. 
Mean follow was 5 years. Success rate was 84.7%. 


b) Non-TVT surgery 


(Holschneider et al., 1994) A retrospective study, 
evaluating Modified Pereyra Procedure in 54 
patients with Recurrent Stress Urinary Incontinence. 
Mean follow up of 36.3 months. Patients where divi- 
ded in 2 groups. Group 1 low risk, Group 2 high 
risks. Risk was determined by the presence of the 
following factors, Detrusor overactivity on preopera- 
tive cystometry, low-pressure urethra (less than 
20cm H20 at rest), fibrotic urethra, rigid urethra with 
significant periurethral scarring, negative Q-tip test 
and neurogenic incontinence. 


Group 1 success rate was 81.6%. Group 2 success 
rate was 43.8%. (Amaye-Obu & Drutz, 1999) 


A retrospective study evaluating 198 patients who 
were surgically treated for recurrent stress urinary 
incontinence. This study compared the effectiveness 
of sling procedures, verse Burch procedure, for 
recutrent stress urinary incontinence. Also analyzed 
data related to number of previous surgeries done. 


Cure rates 

2-TERM SLING PROCEDURE 

1 previous surgery 2 previous surgery 3 previous surgery 
71% 73% 38% 

Burch procedure 

1 previous surgery 2 previous surgery 3 previous surgery 


81% 25% 0% 


This study indicated Burch procedure should be 
avoided after >1 previous surgery. (Petrou & Frank, 
2001) 


A retrospective review of 14 patients who where sur- 
gically treated with pubovaginal sling for recurrent 
stress urinary incontinence. Mean follow was for 
was 17 months. Cure rate was 50%. 


c) Conclusion: 


The role of previous anti-incontinence surgery as a 
confounding factor is poorly understood. Further 
high level studies are needed to assess the true role 
of previous anti-incontinence surgery as a confoun- 
ding factor in the outcome of surgical treatment of 
SUI. 


Before the advent of TVT, it was generally accepted 
that the first approach to the treatment of urodynamic 
stress urinary incontinence is the most likely to pro- 
duce a cure (Bent & Ostergard, 1988), because the 
cure rate declines more or less proportionately with 
the number of subsequent operations performed 
(Amaye-Obu & Drutz, 1999). This was consistent 
with the literature we reviewed and analyzed, using 
non TVT procedures. 


To reduce failure rates of surgery of recurrent urody- 
namic stress incontinence, Amaye et al, showed 
selection of surgery used can influence the outcome. 
They concluded Burch procedure should not be used 
after > 1 previous operation due to low success rates 
compared to sling procedures. (Holschneider et al., 
1994) showed patient with certain characteristics 
have increased risk of failure after surgery for recur- 
rent stress urinary incontinence. (Detrusor overacti- 
vity on preoperative cystometry, low-pressure ure- 
thra (less than 20cm H20 at rest), fibrotic urethra, 
rigid urethra with significant periurethral scarring, 
negative Q-tip test and neurogenic incontinence). 


In contrast to the above studies (Rardin et al., 2002) 
and (Rezapour & Ulmsten, 2001), showed that suc- 
cess rates of TVT surgery on recurrent urodynamic 
stress incontinence had been comparable to success 
rates in TVT surgery on primary stress incontinence. 
Mean follow up in (Rardin et al., 2002) was 38 
weeks. In (Holschneider et al., 1994) mean of occur- 
rence of failure was 11.9 months, and (Amaye-Obu 
& Drutz, 1999), had 100% of it failure after 6 years. 
Longer-term follow-up is needed to truly analyze 
TVT success rates on recurrent stress urinary incon- 
tinence, but the pattern so far on TVT data does not 
support the generally accepted hypothesis that risk of 
failure increases with number of previous proce- 
dures. 


It should be noted that the recurrent stress urinary 
incontinence patient population, had failed non-TVT 
surgery. Use of TVT as treatment on patients with 
failed TVT surgery has not been thoroughly studied. 
(Riachi et al., 2002), published 2 case studies sho- 
wing repeat TVT Sling for the treatment of recurrent 
stress urinary incontinence was successful in the 2 
patients they attempted it in. 


Preliminary data on TVT procedure on recurrent 
stress urinary incontinence has shown some promi- 
sing results, as be a highly effective procedure for 
recurrent stress urinary incontinence, but longer fol- 
low-up studies are needed. 


d) Recommendations 


Women should be advised that surgical procedures 
for recurrent stress incontinence have been shown 
to have a lower success rate (Grade B) 


Preliminary data suggests that the TVT procedure 
produces a similar cure rate in women who have 
had previous surgery for stress incontinence to 
women who have not had any previous surgery. 
The TVT can therefore be offered for recurrent 
stress incontinence with a similar cure rate to first 
time surgery. (Grade B) 


VII. HYSTERECTOMY DURING 
CONTINENCE PROCEDURE 


In a retrospective review of 147 patients who under- 
went a MMK procedure with hysterectomy, Green 
(Green 1975) noted an improved success rate of 95% 
compared to 81% in 47 women who underwent 
MMK alone (Level 3). This series largely involved 
vaginal hysterectomy, which may have produced a 
bias to women with uterine prolapse. Further retros- 
pective reviews by Stanton and Cardozo (Stanton 
1979, Level 3) and Milani et al (Milani 1985, Level 
3) did not show any advantage to performing an 
abdominal hysterectomy at the same time as Burch 
colposuspension or MMK procedure. Langer et al 
(Langer 1988) demonstrated no advantage with res- 
pect to outcome of urinary symptoms at a mean fol- 
low-up of 25 months when an abdominal hysterecto- 
my was performed at the time of colposuspension in 
a RCT of 45 women, 22 of whom underwent Burch 
colposuspension alone (Level 1/2). The 23 women 
who underwent hysterectomy also had a Moschco- 


1337 


witz procedure performed, which appeared to offer 
some protection against enterocele formation 
although not statistically significant (three in the no 
hysterectomy group compared to none in the Burch 
group). More recently, Meltomaa et al (Meltomaa 
2001) compared 65 women who underwent Burch 
colposuspension alone with 78 women who had 
concomitant hysterectomy in a questionnaire-based 
prospective cohort with a mean follow up of 4.9 
years (Level 2). Complications related to the opera- 
tion occurred in 29% of the Burch group and 46% of 
the hysterectomy group (p=0.038). No statistically 
significant difference in the frequency of any sub- 
group of complications was found. Long-term sub- 
jective cure or improvement was similar (77% in the 
Burch group and 81% in the hysterectomy group). 
Since the majority of the patients in the Burch group 
had previously undergone hysterectomy, the authors 
performed a subgroup analysis comparing hysterec- 
tomized patients with non-hysterectomized patient. 
There was no difference in time to normal voiding or 
long-term subjective cure rate. Darai et al (Darai 
2002) retrospectively compared 41 women who 
underwent TVT alone with 40 women who had 
concomitant vaginal hysterectomy (Level 3). Objec- 
tive cure was evaluated by clinical and urodynamic 
examination and by the contilife questionnaire 
(Richard 1999). All patients received regional anaes- 
thesia. Post-operative urinary flow was significantly 
slower in the hysterectomy group, 14 versus 24 
ml/sec (P=0.02). At a mean follow-up of 23 months, 
objective and subjective cure rates were similar bet- 
ween TVT and TVT-hysterectomy groups: 97% ver- 
sus 93% and 68% versus 75%, respectively. 


1. CONCLUSION 


Abdominal hysterectomy performed at the time of 
retropubic colposuspension has no adverse effect on 
the cure rate of SUI (Level 1 for modified Burch col- 
posuspension, Level 3 for MMK). There is some evi- 
dence that operation-related complications are signi- 
ficantly increased when concomitant abdominal hys- 
terectomy is performed with Burch colposuspension 
(Level 2). Vaginal hysterectomy performed at the 
time of TVT has no adverse effect on surgical outco- 
me (Level 3). 


2. RECOMMENDATION 


Grade B—concomitant hysterectomy is not indica- 
ted for the treatment of stress incontinence in 
women. 


VIII. SEVERITY AND DURATION OF 
SYMPTOMS 


The natural history of untreated stress urinary incon- 
tinence is not well defined, although it is assumed by 
most experts to be slowly progressive. The signifi- 
cance of the severity of incontinence at initial pre- 
sentation may play a role in the rapidity with a 
woman progresses as well. 


Severity and duration of urinary incontinence (SUI) 
might be assumed to have some role in the overall 
success of interventions for SUI. Severity of symp- 
tomatic SUI, however, has been stratified in nume- 
rous ways including; subjective symptom severity 
(quality of life or physical activity scales), pad use 
(quantitative), or objective criteria (stress test, leak 
point pressure / urethral closure pressure). Since the 
definitions of severity differ, the ability to stratify 
results based upon this parameter is problematic. 


Berglund et al found that duration of symptoms was 
a significant predictor of response to surgical inter- 
vention. In a study of 45 women who were intervie- 
wed 3 months before surgery and one year after, 76% 
reported that they were cured of urinary incontinen- 
ce and the remainder improved. The duration of pre- 
surgical symptoms was significantly shorter in the 
cured group. As this study mainly dealt with social 
and spousal relationships and the influence of SUI 
thereupon the study author made no conclusions 
concerning this finding. (Berglund 1996) The results 
were independent of type of surgical intervention or 
approach (vaginal vs. suprapubic). (Berglund, 1997) 
Using a previously validated questionnaire, Hawkins 
et al found no relationship between degree of symp- 
tomatic severity and overall procedural success in a 
group of 246 women undergoing pubovaginal sling 
for either primary or recurrent incontinence. (Haw- 
kins, 2002) In a randomized comparison of TVT and 
colposuspension, Ward and Hilton found no signifi- 
cant impact of symptomatic severity as assessed by 
various quality of life instruments (SF-36, BFLUTS, 
and EQ 5D) on outcomes of either the TVT or sus- 
pension procedure. (Ward, 2002) In another retros- 
pective study of 245 women undergoing TVT, results 
were similar in women having the procedure as a pri- 
mary operation and in those having it as a secondary 
intervention (who were more severe than the prima- 
ry intervention group and with a higher incidence of 
ISD — 70.5 vs. 47.1% on the basis of urodynamics 
investigation). (Rardin, 2003) Black (1997, 1998) 
found that preoperative severity of symptoms impac- 
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ted post operative symptoms as measured by ques- 
tionnaire in that women with sever symptoms obtai- 
ned greater reductions after surgery than did those 
with mild or moderate symptoms; however, women 
with severe preoperative symptoms tended to have 
more severe scores after surgery. In contradistinc- 
tion, Tamussino et al found that women with mode- 
rate to severe incontinence fared more poorly after 
surgical repair( anterior repair, or needle suspension) 
than did those women with mild SUI as defined by 
symptoms (assessed by physician) and urodynamics. 
Three hundred twenty seven women were re-evalua- 
ted at a minimum of five years post- operatively and 
independent of the surgical procedure used, mild 
patients had higher success rates as defined by clini- 
cal continence than did the moderate to severe group 
(anterior repair 82%/ 49%, needle suspension 61% / 
49%). Only Burch colposuspension was unaffected 
by severity (79% in both groups). (Tamussino, 1999) 


In considering severity as measured by pad weight 
changes, O’Sullivan et al (2003) reported that 
women with mild incontinence (as defined by less 
than 10 gram urinary loss on one hour pad testing) 
experienced an 81% cure rate and 41% satisfaction 
rate after conservative treatment as compared to 
moderate patients (10 — 50 gram urinary loss) who 
noted a 36.8% cure rate and a 30% satisfaction rate. 


Other authors have found that urodynamic parame- 
ters of severity were not predictive of outcome. Cul- 
ligan et al (2003) found no relationship between ure- 
thral pressure and outcomes in two groups of women 
undergoing either sling or Burch colposuspension. 
(Culligan, 2003) Rodriguez et al (2004) found that 
leak point pressure magnitude was also unable to 
predict outcome of vaginal sling procedures. (Rodri- 
guez, 2004) Therefore it would seem that urethral 
functional parameters (as a determinant of severity) 
are not predictive of surgical outcomes. 


SUMMARY 


Level 1 - 4 studies are disparate on the effects on 
duration and severity of SUI symptoms on outcome 
of intervention. Whereas some studies have identi- 
fied these factors as influencing surgical results, 
others have found no substantial impact whatsoever. 
These findings in part are due to differences in defi- 
nitions of severity between studies and limited abili- 
ty to assess duration of symptoms in an objective 
manner. Further standardization of reporting will be 
necessary to define the role of these parameters in 
overall outcomes obtained with surgical intervention 
for SUI. 


IX. OVERACTIVE BLADDER 


Clarke (Clarke 1997) showed that 23% of women 
undergoing urodynamics have mixed urodynamic 
stress incontinence and detrusor overactivity. The 
management of these women is still difficult due to 
the lack of good quality studies. 


There are no prospective randomised trials which 
compare the outcome of colposuspension in women 
with and without detrusor overactivity. Colombo et 
al (Colombo 1996, level 3 evidence) performed a 
retrospective cohort study and compared 44 stress 
incontinent women with detrusor overactivity with a 
matched group of women with stress incontinence 
and a stable bladder. A cure rate of 95% in the stable 
group compared to 75% in the unstable group two 
years after surgery was reported. These results, 
although showing a less favourable outcome in 
women with stress incontinence with detrusor ove- 
ractivity, show a more favourable outcome than cure 
rates of 24-43% shown in other series (Stanton 1978, 
Lose 1988, Milani 1985, level 3 evidence). 


Laurikainen et al (Laurikainen 2003, retrospective 
review, level 3 evidence) performed TVT in 191 
patients without a preoperative urodynamic evalua- 
tion. They demonstrated a cure rate of 69% in 
patients with mixed incontinence compared to a 97% 
in patients with stress incontinence alone. 


Only Chou et al. (Chou EC 2003, retrospective 
study, level 3 evidence) demonstrated a comparable 
outcome after sling procedures performed in stress 
incontinent patients with or without overactive blad- 
der but the number of women with detrusor overac- 
tivity was low (26%) in the group of the mixed 
incontinent patients. 


Table D-IX.1 Bladder function after stress incontinence surgery. 


Pow-Sang et al (Pow-Sang 1986, level 3 evidence) 
demonstrated in a retrospective study that high pres- 
sure detrusor overactivity is associated with a poorer 
outcome from bladder neck surgery. 


In a series of 46 women with urodinamically proved 
mixed incontinence Scotti et al (Scotti 1998, retros- 
pective study, level 3 evidence) noted a significantly 
higher cure rate in women whose primary symptom 
had been stress incontinence. Jung et al (Jung 1999) 
found a relationship between stress urinary inconti- 
nence and detrusor overactivity. His study on the 
anesthetized rat showed that the activation of ure- 
thral afferents by urethral perfusion can modulate the 
micturition reflex. Thus in patients with stress incon- 
tinence leakage of urine into the proximal urethra 
may stimulate urethral afferents facilitate voiding 
reflex inducing and/or increasing detrusor overacti- 
vity. This implies that correction of stress inconti- 
nence by surgery in patients with mixed incontinen- 
ce may resolve the detrusor overactivity. This finding 
has not been confirmed by a study on patients with 
urinary symptoms (Sutherst 1978). A retrospective 
review of 36 women who underwent a sling proce- 
dure for stress incontinence and Valsalva induced 
detrusor overactivity revealed a cure rate of stress 
incontinence of 92% and urge incontinence of 75% 
(Serels 2000, level 3 evidence). Koonings et al. 
(Koonings 1988, retrospective study, level 3 eviden- 
ce) demonstrated that in women with mixed inconti- 
nence where bladder contraction is preceded by ure- 
thral relaxation, there is a more than 90% chance that 
bladder overactivity will disappear after successful 
operation for stress urinary incontinence (Table D- 
TX.1). 


Operation Authors Reference Type of N° pts Cure Evidence 
study rate level 
Burch Colombo M 1996 Br J Obstet Retrospective 44 mixed incont. 75% 
colposuspension Zanetta G Gynecol cohort study 44 stress incont. 95% 3 
Vitobello D 103(3):255-60 
Milani R 
Tension-free Laurikainen E 2003 J AM Coll Retrospective 64 mixed incont. 69% 
vaginal tape Kiilholma P Surg 196(4):579-83 study 127stress incont. 97% 3 
Sling Chou EC 2003 J Urol Retrospective 52 mixed incont. 93% 3 
Flisser AJ 170:494-7 study 46 stress incont. 97% 
PanagopoulosG 
Blaivas JG 
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CONCLUSION 


There is a level 3 evidence that women who have 
detrusor overactivity pre-operatively are more 
likely to have a less favourable outcome from sur- 
gery but level 1 evidence studies are required to 
confirm this observation. 


Further studies are required to clarify what type of 
detrusor overactivity is most likely to influence 
the surgical outcome. 


X. URETHRAL OCCLUSIVE FORCES 


McGuire et al. (McGuire 1976) classified type III 
incontinence as intrinsic sphincteric deficiency cha- 
racterized by an incompetent sphincteric unit with a 
urethrovescical angle not compromised. At present 
this classification system has become less popular 
because the overlap between the type III incontinen- 
ce and Green’s type I or II incontinence characteri- 
zed on the contrary by a lost of the posterior urethro- 
vescical angle (type I) or a rotational descent of the 
bladder base (type ID. 


Urethral pressure profilometry is commonly used to 
detect intrinsic sphincteric deficiency, despite a great 
deal of overlap in results between continent and 
incontinent women (Hilton 1983). Intrinsic sphincte- 
ric deficiency defined as a MUCP of less than 20 
cmH20 is present in 15-23% of women that undergo 
surgery for stress urinary incontinence (McGuire 
1981, Koonings 1990). 


Several authors have reported a lower success rate 
for surgical treatment of stress incontinence in 
women with an ISD (Koonings 1990, Bergman 
1989, Sand 1987, Stanton 1979 level 3 evidence). 
Sand et al (Sand 1987, retrospective study, level 3 
evidence) compared two similar groups of women 
who underwent colposuspension for stress inconti- 
nence. The group of women with a resting maximum 
urethral closure pressure of 20 cm water were less 
likely to be cured of stress incontinence if they were 
under 50 years of age but in women over 50 years the 
MUCP was not a discriminator. Koonings et al. 
(Koonings 1990, retrospective study, level 3 eviden- 
ce) demonstrated that the failure rate in women with 
stress urinary incontinence and low urethral pressure 
was significantly higher compared with women with 
good urethral pressure after both Pereyra and Burch 
procedures. 


In contrast Meschia et al. (Meschia 1991), retrospec- 


1340 


tive study, level 3 evidence) could not find a statisti- 
cally significant difference in failure rate when com- 
paring two groups of patients undergoing colposus- 
pension with normal and low MUCP. Similarly, 
Monga et al (Monga 1997,??? level ??? evidence) 
couldn’t find that MUCP represent a risk factor for 
poor outcome after bladder neck surgery. 


Bergman et al. (Bergman 1991), retrospective study, 
level 3 evidence) performed modified Burch proce- 
dures ,with plication of the paraurethral tissues over 
the proximal urethra aiming to increase urethral 
resistance, showing a 1-year cure rate of 90%. 


McGuire et al. (McGuire 1987), retrospective study, 
level 3 evidence) suggested that patients with ISD 
should be managed by pubovaginal sling procedure 
demonstrating a cure rate of 95%. Similarly Horbach 
et al. (Horbach 1988, retrospective study, level 3 evi- 
dence) reported a success rate of 85% with slings in 
patients with low-pressure urethras. 


McGuire and Appell (McGuire 1994) reported that 
the injection of a bulking agent improve the ability of 
the urethra to resist raised intra-abdominal pressure 
and therefore recommended such treatment for 
women who have intrinsic sphincter weakness with 
no urethral hypermobility. Kreden and Austin (Kre- 
den 1996, retrospective study, level 3 evidence) 
demonstrated better cure rates with injectable agents 
in women without urethral hypermobility and 
concluded that injectable agents were only suitable 
for women with ISD in whom urethral support was 
satisfactory. Other authors have also used injectables 
on women with and without urethral hypermobility 
founding similar cure rates between the two groups 
of patients (Steele 2000, Monga 1995, O’Connell 
1995, level 3 evidence). 


A single definitive test for the diagnosis of intrinsic 
urethral sphincteric deficiency does not exist. Ins- 
tead, multiple tests should be employed to reach 
consensus for the diagnosis (Betson 2003). 


Bump et al. (Bump 1997) studied urethral competen- 
ce in 159 women with stress incontinence by measu- 
rement of MUCP, Valsalva leak point pressure and 
straining urethral axis (urethral hypermobility). They 
found that a composite of a MUCP <20 cm water, a 
Valsalva leak point pressure (VLPP) of <50 cm water 
and a stress urethral axis <20 degrees was required to 
diagnose intrinsic sphincteric deficiency. Only low 
MUCP and VLPP had a significant association with 
the severity of incontinence. Similarly Pajoncini et 
al. (Pajoncini 2003) showed that lower VLPP, lower 
MUCP and previous surgery correlate more signifi- 
cantly with ISD (Table D-X.1). 


Table D-X.1 Urethral function tests and outcome from stress incontinence surgery. 


Operation Authors Reference Type of N° pts Cure Evidence 
study rate level 
Burch Sand et al. 1987 Retrospective 86 46% 3 
colposuspension Obstet and study (Mucp<20) 
Gyaecol 69:399-402 82% (Mucp>20) 
Burch Koonings et al. 1990 Retrospective 19 ISD Burch: 3 
colposuspension Urology study 106 no 67% ISD 
and Pereyra 36(3):245-8 ISD 88% no ISD 
Pereyra: 
50% ISD 
77% no ISD 
Burch Meschia etal. 1991 Retrospective 
colposuspension Int Urogyn J study 27? 22? 3 
2:19-21 
Burch 
colposuspension Monga et al. 1997 222 22? 22? 3 
Neurourol Urodyn 
16(5):354-355 
Pubovaginal sling McGuire etal 1987 Retrospective 82 95% 3 
J Urol 138:525 study 
Sling Horbach et al 1988 Retrospective 17 85% 3 
Obstet Gynecol study (MUCP 
71:648-652 <20) 
Ball-Burch Bergman etal. 1991 Retrospective 48 90% 3 
procedure J Reprod Med study (MUCP 
36(2):137-40 <20) 
Injectable Kreden et al 1996 Retrospective 4 VLPP 25% 
J Urol study <60+ 
156:1995-8 Urethral 
Hypermobility 44% 3 
18 VLPP<60 
Injectable Steele et al 2000 Retrospective 9 with urethral 71% 3 
Obstet Gynecol study hypermobility no differences 
95:327 in pts without 
hypermobility 
CONCLUSION 


There are no data in the literature supporting that 
ISD could either influence the outcomes or the 
type of the surgical treatment. 


The main problem is that there is no uniform 
consensus about the meaning of ISD. Moreover 
there are a lot of poor quality studies and so the 
conclusion are not based on evidence but are only 
conjecture. 
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XI. SURGICAL FACTORS 


Several surgical factors may impact on the success of 
stress incontinence surgery including experience of 
the operating surgeon overall, experience of the sur- 
geon with a given procedure, and teaching status of 
the hospital (i.e. academic vs. non-academic institu- 
tion, etc.). None of these factors have been studied 
prospectively or in a randomized, blinded fashion. 
One case series looked at surgical factors in 232 
stress incontinence surgical procedures that were 
predictive for a successful outcome (Gormley EA et 
al 2002). In this series, experience (“grade”) of the 


surgeon, surgical workload or teaching status of the 
hospital did not affect surgical success. Several case 
series have suggested that a “learning curve” may 
exist for those undertaking TVT procedures espe- 
cially as regards the incidence of related complica- 
tions (Richter HE et al 2001), (Kane L et al 1999), 
(Groutz A et al 2001) . Lebret and colleagues noted a 
22% complication rate among the first 50 patients 
undergoing TVT as compared to an 8% complication 
rate for the next 50 patients undergoing the same sur- 
gery (Groutz A et al 2001). All patients were opera- 
ted on by senior surgeons. Kuuva and colleagues 
reviewed a nationwide database of 1455 TVT cases 
and found that the complication rate was greater in 
those hospitals performing less than 15 TVT proce- 
dures per year as compared to those performing 15 or 
more (Kane L et al 1999). These retrospective data 
suggest but do not prove that surgical familiarity 
with TVT procedure may influence the rate of 
intraoperative and postoperative complications. 


With respect to the use of specific suture materials 
such as synthetic absorbable suture vs. non-absor- 
bable suture, and braided vs. monofilament suture 
for each type of anti-incontinence procedure (Burch, 
MMK, fascial sling, etc.), there are no prospective 
randomized, blinded data to suggest superiority of 
one choice of suture material over another. The use 
of bone anchors for stress incontinence surgery is 
also controversial. There are known risks associated 
with use of bone anchor stabilization (Karram MM 
& Bhatia Nn 1990), (Handa VL & Stone A 1999), 
(Wright EJ et al 1998) However, objective scientific 
evidence supporting their benefits is lacking (Wall 
LL et al 1996). 


It is unclear whether the type of anaesthesia (Goebel 
R 1910), (Nell DE & Foster L 2001), positioning of 
the patient, and other factors such as post-operative 
catheter drainage (i.e. size, type, duration, and loca- 
tion: suprapubic vs. urethral catheterization) 
influences the outcome of stress incontinence surge- 


ry. 
CONCLUSION 


There are many possible surgical factors which may 
influence the outcome of stress incontinence surgery. 
These factors should be examined in a prospective, 
randomized fashion. 
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E. URETHRAL DIVERTICULAE 


Search of Medline for urethral diverticulum (UD) 
and female resulted in 425 published articles from 
1952 to 2004. Reports of diagnosis and treatment of 
UD in women have appeared in the literature since 
1786 (Hey: essay of Collections of Pus in the Vagi- 
na). The majority of the subsequent case series were 
sporadic and consisted of small numbers until Davis 
and Cian introduced Double Balloon Positive Pres- 
sure Urethrography in 1956. This report not only 
supplemented the diagnostic armamentarium but 
also increased the awareness of urethral diverticulae 
as a more common problem than previously thought. 
Over the past decade or so, the increasing use of 
more advanced imaging techniques such as magnetic 
resonance imaging (MRI) has led to increased clini- 
cal awareness and diagnosis of this condition. (Dane- 
shgari 1999) 


The important clinical topics concerning UD are: 
a) Classification 
b) Imaging modality 


c) Use of concomitant procedures such as anti-incon- 
tinence procedures, 


d) Use of interpositioning tissues. 


e) Outcome measures and complications of UD 
repair 


I, CLASSIFICATIONS 


Leach (Leach et al. 1993) originated a classification 
system designed to accurately describe the characte- 
ristics of urethral diverticulae. The system utilizes 
the acronym LNSC3, which represents descriptive 
parameters for L = Location, N = Number, S = Size, 
C1 = Configuration, C2 = Communication, and C3 = 
Continence. In a series of 61 patients, urethral diver- 
ticulae were most commonly single in number (90 
percent) and shape (62 percent). The location of the 
diverticulum swelling (62 percent), and ostium (60 
percent) was mid-urethra. Fifty-six percent of the 
patients were incontinent (Leach et al 1993). Leng 
and McGuire divided diverticulae based on the inte- 
grity of the periurethral fascia, although diverticulae 
were described generally as primary diverticulae 


consisting of a mucosal layer only with narrow neck 
ostia bound by intact periurethral fascia. In contrast, 
pseudodiverticulae are often multi-layered with wide 
mouthed ostia on cystoscopic examination in asso- 
ciation with a periurethral fascia defect. Rupture or 
erosion of the periurethral fascia often correlates 
with a history of prior suspension or a recurrent ure- 
thral diverticulae (Leng and McGuire 1998). 


Il. IMAGING MODALITIES 


The choice of optimal imaging modality for diagno- 
sis of UD continues to be discussed in the literature. 
The existing modalities include: 


1) Voiding Cysto Urethrogram (VCUG) /Double Bal- 
loon Retrograde Urethrography 


2) Ultrasound 
3) MRI 


1. VOIDING CysTO URETHROGRAM (VCUG) 
/DOUBLE BALLOON RETROGRADE URE- 
THROGRAPHY 


In 1928, Norris and Kimbrough were the first to uti- 
lize cysto urethrography to define female bladder 
and urethral anatomy. A variation of this technique 
was repeated by Davis using a specialized double 
balloon catheter. Reported sensitivity for these tech- 
niques has ranged widely from 44 to 100 percent 
(Ganabathi 1994; Jacoby 1999; Golomb 2003 Level 
3). 


2. ULTRASOUND 


In 1977, Lee and Keller reported the use of abdomi- 
nal ultrasound to identify urethral diverticulae (Lee 
1977) (Level 3). This modality may be used when a 
high clinical suspicion exists and when urethrogra- 
phic results are negative. Diverticulae appears as 
anechoic or hypoechoic (to periurethral tissue) cavi- 
ties with enhanced through transmission. 


3. MRI 


MRI has the advantage of multiplanar capabilities 
and excellent soft tissue definition. These qualities 
allow for differentiation between urethral diverticu- 
lae and other periurethral masses. Both T1 rated and 
T2 weighted images have been used or could be used 
for diagnosis of MRI. The T2 weighted images allow 
a high signal intensity of the urine, and collections 
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within the urethral diverticulae making it a preferred 
method of imaging for urethral diverticulae (Level 
3). The multiplanar capability of the MRI allows for 
a) identification of multiple urethral diverticulae; 
and, b) surgical planning for repair of the urethral 
diverticulae. Neitlich et al. applied a high-resolution 
fast stain echo MRI technique using a torso multicoil 
resulting in an examination time of 15 minutes. This 
study prospectively compared double balloon ure- 
thrography with MRI imaging of the urethra for 
detection of urethral diverticulae with a resultant 
sensitivity of 25 and 100 percent respectively. (Neit- 
lich 1998 Level 2) 


There is no Level 1 evidence on the optimal imaging 
modality. There are differences in the calculated sen- 
sitivity of each imaging modality between the 
various recorded studies. Moreover, the results of the 
studies are limited by differences in the patient popu- 
lation, study techniques, and interpretive skills of the 
radiologists. 


II. USE OF CONCOMITANT 
PROCEDURES 


Surgery for stress incontinence may be successfully 
performed along with urethral diverticulectomy. 
Leach (Leach and Bavendam 1987) described simul- 
taneous needle bladder neck suspension in 22 
women with stress incontinence (Level 3). At the 
main follow-up of 20.5 months, 77 percent were 
totally continent and no significant complications 
were noted. Four of the five failures were secondary 
to ISD. Swierzewski (Swierzewski and McGuire 
1993) performed simultaneous autologous rectus 
fascia vaginal sling and urethral diverticulectomy in 
14 women (Level 3). All were cured of the stress 
continence and one developed severe detrusor ove- 
ractivity. The diverticulae recurred in one patient 
(Table E-III.1). 


IV. USE OF INTERPOSITIONING 
TISSUE 


Use of labial (Martius) fat pad, vaginal wall bipedi- 
cled flap and autologus fascia in forms of pubovagi- 
nal sling has been used as interpositioning tech- 
niques for repair of UD. All reported cases are case 
series (Level 3). In several series, use of perivesical 
fascia as the interpositioning layer has been reported. 


TALE E-III.1 Complications of diverticulectomy from published series since 1956 in 872 women 


Reference No. Follow up No. Urethro- No. Recurrent No. Stress No. Urethral No. Recurrent 
Women (mos) vaginal Fistula Diverticulum Incontinence Stricture (%) Urinary Tract 
% % % Infections (% 
Wharton and 58 Not 4(7) 1 (1.7) 3(5.2) 5 (8.6) 
Telinde available 
Davis and 84 Not 10 (11.9) 11 (13.1) 
Telinde available 
MacKinnon et al 130 Not 7 (5.4) 2 (1.5) Several 13 (10) 
available 
Boatwright and 48 Not 4(8.3) 2 (4.2) 1 (2.1) 
Moore available 
Hoffman and 60 Not 1 (1.7) 4 (6.7) 1 (1.7) 
Adams available 
Ward 24 Not 2 (8.3) 7 (29.2) 3 (12.5) 
available 
Davis and 98 Not 4 (4.1) 1(1) 
Robinson available 
Pathak and 42 Not 
House available 
Benjamin et al 30 Not 1 (3.3) 1 (3.3) 1 (3.3) 
available 
Peters and 32 24 3 (6.3) 8 (25) 10 (31.3) 
Vaughan 
Ginsburg and 52 12-240 1 (1.9) 13 (25) 1 (1.9) 
Genadry 
Rozsahegyi et al 50 Not 1 (2) 1 (2) 
available 
Lee RA 108 24-204 1 (0.9) 10 (9.3) 16 (15) 2 (1.9) 
Ganabathi et al 56 6 -136 1 (1.8) 2 (3.6) 9 (16.1) 0 0 


(Revised and reprinted from Leach GE, Trockman BA . Surgery for Vesicovaginal, and urethrovaginal fistula and urethral 


diverticulum. In Walsh PC, Retik AB, Vaughn ED, Wein A, eds:Campbell’s Urology, 7th ed. Philadelphia, W.B. Saunders 
Company, 1997, pp1135 — 1153.) 


V. OUTCOME MEASURES AND VI. REVIEW OF SURGICAL 
COMPLICATIONS OF UD REPAIR PROCEDURES 

The optimal outcome of repair of UD is a) absence In 1875, Tait was the first to report complete exci- 
of UD recurrence; b) relief of symptoms; and c) sion of a urethral diverticulae (Tait 1875). The follo- 
absence of complications. A wide range of measured wing approaches have been reported in the literature 
outcomes is reported in the literature mostly in form for urethral diverticulum. 

of case series (Level 3). The potential complications 1. Endoscopic Approach — This technique uses a 
of the UD repair are reported as either short term transurethral marsupialization. (Davis 1970; 
(bleeding, urinary tract infection) or long term (ure- Lapides 1979). 


throvaginal fistula, urethral pain syndrome, urinary 
incontinence, recurrent diverticulum). Recurrence of 
UD has been reported as long as 5 years after surge- 
ry. Presence or absence of additional pathologies 
such as neoplasm (squamous cell carcinoma, clear 


2. Packing/Obliterative Procedures — The diverticu- 
lae cavity is packed with oxidized cellulose follo- 
wed by closure of the diverticular and vaginal 
wall. (Ellik 1957) 


cell carcinoma, nephrogenic adenoma, vaginal leio- 3. Open Marsupialization — The Spence technique, 
myoma), malakoplakia, and calculi formation within which is essentially a meatotomy, is often perfor- 
the UD has also been reported as an outcome measu- med for distal diverticulum connecting the poste- 
re. The incidence of concomitant pathology is repor- rior aspect of the urethral wall. (Spence 1970) 


ted in less than 5% of large series (Kochakarn 2000) 
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4. Open Diverticulectomy — This technique uses 
mostly vaginal exposure to a) identify the diverti- 
culum, b) dissect the diverticulum, c) repair the 
defect in the periurethral fascia. This technique 
has been the most widely used technique and the 
most widely reported in the literature. For the 
majority of the cases, a single closure of the per- 
iurethral fascia suffices for repair; however, use of 
additional inter-positioning tissues such as Mar- 
tius fat pad has been reported. 


. Retropubic approach for ventrally based proximal 
diverticulae — This is used for very proximal and 
ventrally positioned proximal diverticulae, which 
are not the most common type of presentation for 
diverticulum. 


. Supra-Urethral meatus Approach to Ventrally 
Based Diverticulum — In this approach for ure- 
throlysis, a semi-circle incision is made above the 
urethral meatus thereby gaining an approach to 
the ventral urethral space. 


All the reported surgical techniques are case series 
(Level 3), and there is no published report of compa- 
ring the techniques or the outcomes in a prospective, 
randomized manner. 


F. SURGERY FOR 
REFRACTORY DETRUSOR 
OVERACTIVITY 


The presumed aetiology of overactive bladder is 
detrusor overactivity (Abrams P et al 2002). Symp- 
tomatically, only 1/3 of patients with overactive 
bladder have associated urinary incontinence Ste- 
wart WF et al 2003). Many of these patients can be 
successfully treated with a combination of non-sur- 
gical measures including behavioural modification, 
pelvic floor physiotherapy and pharmacological the- 
rapy (see chapter on Conservative Management of 
Urinary Incontinence). Surgical therapy of non- 
neuropathic overactive bladder incontinence is gene- 
rally reserved for those patients who have failed an 
adequate trial of these measures (Appell RA 1998), 
(Chapple CR & Bryan NP 1998). Overall, there are 
few studies on the surgical therapy of non-neuroge- 
nic detrusor overactivity urinary incontinence. Surgi- 
cal interventions for urinary incontinence related to 
neurogenic detrusor overactivity incontinence are 
covered elsewhere (see chapter on Neuropathic 
Bladder). 
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I. ENDOSCOPIC APPROACHES 


1. ENDOSCOPIC BLADDER TRANSECTION 


Modelled after an open procedure, designed, in part 
to denervate the bladder, circumferential endoscopic 
incision proximal to the bladder neck, termed endo- 
scopic bladder transection, was reported by Parsons 
et al as an effective technique of treating symptoma- 
tic bladder overactivity (Level 4 evidence) (Parsons 
KF et al 1984). Subsequent reports (Level 4 eviden- 
ce) (Hasan ST et al 1995), (Lucas MG & Thomas 
DG 1987) have been less favourable especially with 
long-term follow-up and this procedure is now rare- 
ly, if ever, performed. There is no Level 1 evidence 
regarding this modality in the therapy of non-neuro- 
genic detrusor overactivity incontinence. 


2. HYDRODISTENTION OR BLADDER OVERDIS- 
TENTION 


Bladder overdistention was originally described by 
Helmstein et al for the treatment of bladder cancer 
(Helmstein K 1972) but has also been cited as thera- 
py for the treatment of some types of voiding dys- 
function, including interstitial cystitis. Several 
reports have described its use for the treatment of 
detrusor overactivity. In practice, this procedure is 
performed under general or regional anaesthesia and 
utilizes a hydrostatic column of fluid under high 
pressure infused into the urinary bladder and left ind- 
welling for a variable period of time. The mechanism 
by which this therapy purportedly treats detrusor 
overactivity is not well understood. 


a) Level I evidence: 


There have been no randomized controlled trials, 
double blind trials or cohort studies which have exa- 
mined the effects of bladder overdistention or hydro- 
distention for the treatment of non-neurogenic detru- 
sor overactivity incontinence. 


b) Other Evidence 


There are only a few reports on hydrodistention for 
the therapy of detrusor overactivity or non-neuroge- 
nic detrusor overactivity incontinence. The existing 
literature consists of primarily small retrospective 
case series with brief follow-up and subjective out- 
come parameters (Level 4 evidence). Of the few 
favourable reports on hydrodistention for urinary 
incontinence, Ramsden reported that 41/51 patients 
(80.4%) had substantial improvement or were free of 
urinary symptoms at a follow-up of 13 months 
(Ramsden PD et al 1976). Dunn et al noted that 


19/20 patients with urge incontinence or severe 
urgency and frequency were either improved or 
cured following bladder distention (Dunn M et al 
1974). Corroborative objective outcomes data such 
as pad tests or voiding diaries were lacking in both of 
these studies. In contrast, Delaere and colleagues 
reported on 63 patients with involuntary bladder 
contractions on cystometry and urge incontinence 
undergoing prolonged bladder distention (Delaere 
KP et al 1980). Results were tabulated according to 
symptomatic outcome. Continence was not a prima- 
ry outcome measure. At 1 year follow-up 11% of 
patients were cured and 21% improved. Whitfield 
noted that none of 11 patients with detrusor overac- 
tivity treated with a classical Helmstein balloon blad- 
der overdistention “reverted” to a normal cystogram 
although 6/11 noted some symptomatic improve- 
ment (Whitfield HN & Mayo ME 1975). Poor results 
were also seen by Pengelly and colleagues in whom 
only 4/46 patients noted symptomatic improvement 
following hydrodistention (Pengelly AW et al 1978). 
Of the 43 patients undergoing postoperative urody- 
namics in this study, none had “conversion” to a 
stable detrusor on cystometry. 


There are no long-term follow-up studies demonstra- 
ting an objective or durable response to hydrodisten- 
sion for detrusor overactivity incontinence. Outcome 
measures have included mostly retrospective subjec- 
tive patient assessments. Validated general or disea- 
se specific quality of life instruments have not been 
utilized to assess outcomes in these patients. 


Bladder rupture, hematuria, infection, voiding dys- 
function, and urinary retention are potential risks of 
bladder overdistention. 


3. TRANSVESICAL PHENOL INJECTION 


Several uncontrolled studies have examined the 
effects of subtrigonal phenol injection for the treat- 
ment of both non-neurogenic and neurogenic detru- 
sor overactivity (Level 4 evidence). A 5%-6% 
aqueous solution is injected endoscopically in the 
region of the trigone of the bladder. The mechanism 
by which phenol exerts its effects is purported to be 
via chemical denervation (neurolysis agent) (Par- 
khouse HF et al 1987). Initial studies suggested that 
this therapy was safe and effective in the short term 
with response rates between 58-83% (Blackford HN 
et al 1984), (Cameron-Strange A & Millard RJ 
1988), (Ewing R et al 1982), (Ewing R et al 1983) . 
Better response rates were seen in neurogenic as 
compared to non-neurogenic voiding dysfunction, 
especially in patients with multiple sclerosis (Came- 


1346 


ron-Strange A & Millard RJ 1988), (Ewing R et al 
1983). In one study, neurogenic bladder patients had 
a markedly greater response rate (82%) as compared 
to younger (<55 years old) non-neurogenic patients 
(14%) (Blackford HN et al 1984). Subsequent stu- 
dies with longer-term follow-up have not reproduced 
these results. Chapple and colleagues reported that 
only 4 out of 24 patients derived any ongoing bene- 
fit from phenol injection at 6 months follow-up 
(Chapple CR et al 1991), whereas Ramsay and col- 
leagues reported a subjective response rate of only 
14% in 36 patients at a mean follow-up of 13.7 
months. Wall et al reported a 29% initial response 
rate with all patients eventually failing at up to 4 
years follow-up Wall LL & Stanton SL 1989). A 
similar long term failure rate was seen by Rosen- 
baum et al where only 1 out of 60 patients maintai- 
ned a satisfactory result at 2 years (Rosenbaum TP et 
al 1990). 


There are no randomized, double blind, placebo 
controlled studies that have examined the efficacy of 
subtrigonal phenol or compared it to another therapy 
for detrusor overactivity incontinence. Outcome 
measures have included mostly subjective patient 
assessments done in a retrospective fashion. Valida- 
ted general or disease specific quality of life instru- 
ments have not been utilized to assess outcomes in 
these patients. 


Overall an 11.3% complication rate has been attribu- 
ted to subtrigonal phenol injection including urinary 
retention, fistula and significant hematuria! 9. 


RECOMMENDATION 


There is no evidence that women gain long term 
benefit from a transvesical phenol injection and 
its use can not be recommended (Grade B). 


4. PERCUTANEOUS APPROACHES 


Neuromodulation - see later section 


5. OPEN SURGICAL INTERVENTIONS 
a) Ingelman-Sundberg Denervation 


In 1959 Ingelman-Sundberg described an operation 
for the treatment of urge incontinence that selective- 
ly divided the preganglionic pelvic nerves near the 
inferior surface of the bladder through a transvaginal 
approach. This involved considerable dissection near 
the cervix and bilateral transection of the pelvic 
nerves in this region. Hodgkinson et al reported good 
results with this procedure in a case series of 23 


patients, with 12 patients subjectively cured and an 
additional 9 improved (Level 4 evidence) (Hodgkin- 
son CP & Drukker BH 1977). The results of a modi- 
fied Ingelman-Sundberg procedure by Cespedes and 
colleagues suggested a 64% cure of urge incontinen- 
ce in carefully selected patients at a mean follow-up 
of 14.8 months (Cespedes RD et al 1996). In this 
case series (Level 4 evidence) the authors preselec- 
ted the 25 patients based on a satisfactory clinical 
response to a transvaginal injection of local anaes- 
thetic in the region of the trigone. Westney and col- 
leagues reported long term results with the same 
modified Ingelman-Sundberg procedure in a case 
series of 28 women (Level 4 evidence) (Westney OL 
et al 2002). Using the same preselection criteria as 
Cespedes et al, these authors noted a 54% cure of 
urge incontinence and a 68% cure/improved rate at a 
mean follow-up 44.1 months. To date however, there 
are no randomized, blinded or placebo controlled 
studies, comparative studies or cohort studies exami- 
ning the efficacy of the Ingelman-Sundberg procedu- 
re or the modified Ingelman-Sundberg procedure for 
the treatment of detrusor overactivity incontinence. 
Outcome measures have included mostly subjective 
patient assessments done in a retrospective fashion. 
Validated general or disease specific quality of life 
instruments have not been utilized to assess out- 
comes in these patients. 


Complications associated with the Ingleman-Sund- 
berg procedure have included voiding dysfunction, 
bleeding, and transient urinary retention. 


b) Sacral rhizotomy 


This procedure is primarily performed in the neuro- 
pathic bladder population and is discussed further 
elsewhere (See chapter on Neuropathic bladder). 


c) Enlargement (augmentation) cystoplasty 
1. ENTEROCYSTOPLASTY 


Augmentation cystoplasty has been used for many 
years with varying degrees of success for refractory 
detrusor overactivity and related incontinence. Indi- 
cations for enterocystoplasty (other than non-neuro- 
genic detrusor overactivity) include small capacity 
bladders due to fibrosis, tuberculosis, radiation, or 
chronic infection, neurogenic detrusor overactivity, 
poor bladder compliance, as well as others (Gold- 
wasser B & Webster GD 1986), (Gough DC 2001), 
(Greenwell TJ et al 2001), (Niknejad KG & Atala A 
2000). Virtually any portion of the GI tract can be 
utilized for enterocystoplasty with each segment 
having it’s own unique favourable properties as well 
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as inherent complications (Niknejad KG & Atala A 
2000), (Duel BP et al 1998). The goal of enterocys- 
toplasty is to create a high capacity, low-pressure 
reservoir during the filling/storage phase of the mic- 
turition cycle. When successful, and properly combi- 
ned with other concomitant reconstructive proce- 
dures (i.e. ureteroneocystostomy, slings, artificial 
urinary sphincters, etc.), enterocystoplasty protects 
the upper urinary tract from pressure-related injury, 
infection and reflux while ideally providing comple- 
te urinary continence. 


e Level 1 evidence 


There have been no randomized controlled trials, 
double blind or placebo controlled trials or cohort 
studies which have examined the effects of entero- 
cystoplasty for the treatment of non-neurogenic 
detrusor overactivity incontinence or directly com- 
pared it to another therapy for the same indication. 


e Other evidence 


There are only a small number of reports in the lite- 
rature that have examined the results of enterocysto- 
plasty in adult patients with non-neurogenic detrusor 
overactivity incontinence. These include only case 
series (Level 4 evidence). One series comprised sole- 
ly females (Awad SA et al 1998) with the other series 
including both males and females as well as varying 
numbers of neuropathic bladder patients (Bramble 
FJ 1982), (George VK et al 1991), (Hasan ST et al 
1995), (Kelly JD & Keane PF 1998), (Kockelbergh 
RC 1991), (Mundy AR & Stephenson TP 1985). (See 
Table x). Outcome measures have included mostly 
unvalidated questionnaires and subjective patient 
assessments. Validated general or disease specific 
quality of life instruments have not been widely uti- 
lized to assess outcomes in these patients. 


Awad et al reported on a series of 51 female patients 
undergoing augmentation cystoplasty for refractory 
non-neurogenic bladder related incontinence (Awad 
SA et al 1998). 18% of patients continued to have 
disabling symptoms of urinary incontinence, and 
only 53% of patients classified themselves as 
“happy” with the outcome of the surgery. One series 
noted a deterioration in outcomes over time (Hasan 
ST et al 1995). In this mixed series, symptomatic 
improvement was reported in 83% of non-neuroge- 
nic patients at 3 months postoperatively, but decrea- 
sed to just 58% at last follow-up (mean follow-up 38 
months). In contrast, 92% of neuropathic bladder 
patients in this series reported a “good” or “modera- 
te” result at last follow-up. Similarly, Herschorn and 
colleagues reported a very high degree of patient 


satisfaction in a series composed of only neuropathic 
bladder patients with all 59 patients reporting that 
they were delighted, pleased or mostly satisfied with 
the surgery (Herschorn S & Hewitt RJ 1985). The 
reasons for apparent superior patient satisfaction in 
neuropathic patients as compared to non-neuropathic 
patients are unclear. 


e Complications of enterocystoplasty 


Complications associated with enterocystoplasty are 
significant and include those related to factors deri- 
ved from the bowel segment being in direct contact 
with the urine as well as other operative and perio- 
perative morbidity. Short and long term complica- 
tions of enterocystoplasty have been recently revie- 
wed by Greenwell et al and are summarized in Table 
2 ((Greenwell TJ et al 2001). Especially clinically 
relevant is the potential need for long-term clean 
intermittent catheterization in these patients. This 
possibility must be discussed with the patient preo- 
peratively as patients should be willing and able to 
accept permanent clean intermittent catheterization 
(CIC) as a method of bladder emptying. Inability or 
unwillingness to perform CIC in those in whom it is 
necessary can lead to life threatening complications 
such as pouch perforation, urosepsis and death. 
Mucous build-up in the augmented bladder may also 
be troublesome but can be controlled by a number of 
measures (Gillon G & Mundy AR 1990). Malignant 
transformation is a long-term risk of bladder aug- 
mentation and requires ongoing lifetime surveillance 
(Filmer RB & Spencer JR 1990), (Barrington JW et 
al 1997), (Golomb J et al 1989). 


2. AUTOAUGMENTATION 


As an alternative to enterocystoplasty especially in 
children with neuropathic bladder, autoaugmentation 
of the bladder was initially described by Cartwright 
and Snow (Cartwright OC & Snow BW 1989), (Cart- 
wright PC & Snow BW (1989). Autoaugmentation 
may be performed by incision (detrusor myotomy) or 
excision (detrusor myectomy) of a portion of the 
detrusor muscle. One small series demonstrated no 
difference between the techniques however follow- 
up was short (Strothers L et al 1994). Either tech- 
nique purportedly creates an iatrogenic bladder 
mucosal “bulge” or pseudodiverticulum and an 
increase in the storage capacity of the bladder with a 
concomitant decrease in storage pressures. The 
reported advantages of detrusor autoaugmentation 
over enterocystoplasty is the avoidance of complica- 
tions related to the use of bowel in the urinary tract 
including malignancy, mucous formation, stones, 
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surgical morbidity related to opening and reanasto- 
mosis of the GI tract, and metabolic acidosis (Appell 
RA 1998), (Niknejad KG & ATala A 2000). (Dewan 
PA 1998). 


Long term follow-up of autoaugmentation in chil- 
dren with neurogenic bladder has demonstrated 
disappointing results (MacNeily AE et al 2003), 
(Marte A et al 2002). This has been attributed to 
eventual fibrosis of the pseudodiverticulum (Dewan 
PA 1998). In an attempt to improve long-term out- 
comes with this procedure and create a biological 
“backing” and blood supply (Snow BW & Cart- 
wright PC 1996) for the pseudodiverticulum, a num- 
ber of variations of this procedure have been descri- 
bed. These variations have included the use of demu- 
cosalized bowel segments, stomach, peritoneum and 
rectus abdominis muscle (Dewan PA 1998), (Close 
CE 2001), (Dewan PA & Stefanek W 1994), (Oge O 
et al 2000), (Perovic SV et al 2002), (Shekarriz B et 
al 2000). Long-term follow-up with significant num- 
bers of patients is awaited. 


There are few studies on autoaugmentation in the 
adult non-neurogenic population (See Table 1). 
These are all small case series (Level 4 evidence). 
One small study of 5 patients with urge incontinence 
showed promising results in all patients at the initial 
postoperative visit, but clinical deterioration and fai- 
lure occurred in 4 of the 5 patients at 3 months fol- 
low-up (ter Meulen PH et al !997). Mean bladder 
capacity increased but mean volume to first unstable 
bladder contraction decreased. 4 of the 5 patients 
continued to have involuntary bladder contractions 
on cystometry. 


e Complications of autoaugmentation 


Complications associated with autoaugmentation 
have included UTI’s, prolonged urinary extravasa- 
tion and inadequate pressure reduction and volume 
expansion (Snow BW & Cartwright PC 1996). Whe- 
ther the complications associated with detrusor 
myectomy are less than that associated with entero- 
cystoplasty is unclear. One study compared detrusor 
myectomy to enterocystoplasty in 61 patients (Leng 
WW et al 1999). These authors reported similar cli- 
nical success for the two procedures however there 
was a 22% incidence of serious complications in the 
27 patients undergoing enterocystoplasty, compared 
to only 3% of the 33 patients undergoing detrusor 
myectomy. 


3. TISSUE ENGINEERING 


Various tissue engineering techniques have been uti- 


lized in an attempt to create a suitable alternative to 
enterocystoplasty or autoaugmentation. Many of 
these techniques rely on the use of native urologic 
tissues either partially or fully. Techniques have 
included the use of fetal tissues as well as collagen 
matrices overgrown with transplanted cells especial- 
ly autologous cells ((Atala A 2001). Future clinical 
studies are anticipated as these techniques evolve 
into clinical trials from laboratory and animal stu- 
dies. Currently there are no published studies utili- 
zing these procedures in humans. 


d) Urinary diversion 


Urinary diversion away from the bladder is rarely 
needed for the treatment of non-neurogenic detrusor 
overactivity. This is usually reserved for patients 
who fail other surgical measures or who have intrac- 
table detrusor overactivity and desire a simplified 
method of management such as an abdominal uro- 
stomy. An ileovesicostomy (“chimney”) procedure 
(Leng WW et al 1999) or Bricker bilateral ureteroi- 
leostomy may be considered depending on the clini- 
cal circumstances including the presence or absence 
of native vesicoureteral reflux. There are no studies 
that have examined these techniques in the treatment 
of non-neurogenic detrusor overactivity incontinen- 
ce (Level 5 evidence). 


6. CONCLUSIONS 


Prospective, randomized, placebo controlled trials of 
surgical therapy for detrusor overactivity incontinen- 
ce are lacking. There is an urgent need to assess these 
procedures critically. 


7. RECOMMENDATIONS 


Augmentation enterocystoplasty should be reser- 
ved for patients who fail all forms of conservative 
therapy and are willing to accept the potential per- 
ioperative, and postoperative morbidity associa- 
ted with the procedure as well as the potential 
need for permanent intermittent urethral catheteri- 
zation. Women should be advised that, in the long 
term, only 50% women are satisfied with the out- 
come from the procedure. (Grade B). 
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G. NEUROMODULATION 


Neuromodulation is becoming a part of clinical 
armamentarium for treatment of a variety of lower 
urinary tract conditions. It increased usage stems 
from the need of patients who have exhausted all 
other therapeutic options. Currently neuromodula- 
tion may consist of the use of nerve stimulation and 
injectable therapy (Botulinum A toxin). In this sec- 
tion we will concentrate on nerve stimulation. 


Currently there are two nerve stimulation modalities. 
Sacral nerve stimulation (SNS) and peripheral nerve 
stimulation (SANS). The exact mechanism of action 
is not understood. 


I. SACRAL NERVE STIMULATION 
(SNS) 


Sacral nerve stimulation (SNS) involves the stimula- 
tion of the sacral nerves to modulate the neural 
reflexes that influence the bladder, sphincter and pel- 
vic floor. The initial experience with sacral nerve sti- 
mulation for use in bladder dysfunction was reported 
by Tanagho and Schmidt (1981). Since then, SNS 
using the Interstim (Medtronic, Minneapolis, Minne- 
sota, U.S.A.) has been an invasive therapy that was 
approved by the FDA in 1997 for treatment of refrac- 
tory urge incontinence. Use has been extended to 
include significant urgency, frequency and idiopathic 
urinary retention. World-wide, the number of 
implants passed 10,000 in 2003 with more than 70% 
of the implants in the U.S. 


1. SURGICAL METHODS 


Implantation of SNS consists of two steps: a ) Stage 
I, or the trial stage — This involves the placement of 
a stimulation lead next to the dorsal root of S3 for a 
time period between 1-4 weeks. If the patient’s 
symptoms under the existing list of indications for 
SNS improves more than 50 % then the patient is a 
candidate to undergo the second step; b) Stage II or 
Permanent Step — In this step the permanent neuro- 
stimulator is implanted in the soft tissue of the but- 
tock of the patient. 


2. REPORTS OF RCT ON THREE INDICATIONS 
oF UI, U/F AND UR 


The initial report on the efficacy of SNS on treatment 


of refractory urinary urge incontinence was reported 
in 1999 (Schmidt 1999) (Level 2- as no placebo or 
sham control was used). This study reported the 
treatment of 76 patients with refractory urgent urina- 
ry incontinence from 16 contributing worldwide 
centres. The patients were randomized to immediate 
implantation and a control group with delayed 
implantation for a six-month period. At six months, 
the number of daily incontinence episodes, severity 
of episodes, and absorbent pads or diapers replaced 
daily due to incontinence were significantly reduced 
in the stimulation group compared to the delayed 
group. Of the 34 stimulation group patients, 16 (47 
percent) were completely dry, and an additional 10 
(29 percent) demonstrated a greater than 50 percent 
reduction in incontinence episodes. The interesting 
finding was that during the therapy evaluation, the 
group returned to the baseline level of incontinence 
when the stimulation was inactivated. Complications 
were site pain of the stimulator implantation in 16 
percent, implants infection in 19 percent, and leak 
migration in 7 percent. 


The use of SNS in urgency frequency was reported 
in 2000 (Hassouna 2000). Similar to the previous 
design, 51 patients from 12 centers were randomized 
into an immediate stimulation group and a control 
group (25 and 26 patients respectively) ((Level 2- as 
no placebo or sham control was used)). Patients were 
followed for one, three and six months, and after- 
wards at six-month intervals up to two years. At the 
six-month evaluation, the stimulation group showed 
improvement in the number of voiding episodes 
(16.9 + 9.7 to 9.3 + 5.1) volume per void (118 + 74 
to 226 + 124 ml) and degree of urgency (the rank 2.2 
+ .6 to 1.6 + 9). In addition, significant improvement 
in quality of life was demonstrated, as measured by 
SF-36. 


Use of SNS for urinary retention was published in 
2001 (Jonas 2001), and in this study 177 patients 
with urinary retention refractory to conservative the- 
rapy were enrolled from 13 worldwide centers bet- 
ween 1993 and 1998 (Level 2- as no placebo or sham 
control was used). Thirty-seven patients were assi- 
gned to treatment and 31 to the control group. The 
follow-up was done at one, three, six, twelve and 
eighteen months. The treatment group showed 69 
percent elimination of catheterization at six months 
and an additional 14 percent with a greater than 50 
percent reduction in catheter volume per catheteriza- 
tion. Temporary inactivation of SNS therapy resulted 
in significant increase in residual volume, but the 
effectiveness of central nervous stimulation was sus- 
tained for 18 months after implantation. 
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In 2000, a follow-up report of some of these patients 
was published (Siegl 2000) (Level 3). This report 
showed follow-up results after three years in all the 
indications. Fifty-nine percent of 41 had urinary urge 
incontinence. 46 percent of these patients were com- 
pletely dry. After two years, 56 percent of the urgen- 
cy frequency patients showed greater than 50 percent 
reduction in voids per day, and after 1-1/2 years, 70 
percent of 42 retention patients showed greater than 
50 percent reduction of catheter volume per cathete- 
rization. 


The results of the use of SNS in the U.S. population 
were published in 2002 (Pettit 2000) (Level 3). This 
publication showed the data collected from the U.S. 
patient registry. The report included the use of SNS 
in 81 patients with all three indications: 27 for urgent 
continence, 10 with urgency frequency and 10 with 
urinary retention. In this report, 27 from 43 patients 
with urgent continence, 10 out of 19 with urgency 
frequency and 10 out of 19 with urinary retention 
showed improvement of more than 50 percent. 


The results of an Italian registry was published in 
2001 (Spinelli 2001) (Level 3). This report included 
the reports of 196 patients — 46 males and 150 
females — for idiopathic urinary retention. 50 percent 
of patients stopped catheterization and another 13 
percent catheterized once a day at one year after 
implantation. At the 12-month follow-up, 50 percent 
of patients with hyperreflexia had less than one 
incontinence episode daily and the problem was 
completely solved in 66 patients. Of the patients with 
urgent continence, 39 percent were completely dry 
and 23 percent had less than one incontinence episo- 
de daily. 


In Norway, the results of users of this modality were 
published in 2002 (Hedlund 2002) (Level 3). The 
author reported the first three years of experience 
with 53 patients: 45 women and 8 men. This study 
showed similar results to previous studies. 


3. URINARY RETENTION 


Aboseif et al 2002 reported on the use of SNS in 
functional urinary retention (Level 3). 32 patients 
were evaluated and underwent temporary PNE. 
Those who had a least a 50% improvement in symp- 
toms during the test period underwent permanent 
generator placement. All patients who went to per- 
manent generator placement were able to void spon- 
taneously. There was both and increase in voided 
volume (48 to 198ml) and decrease in post void resi- 
dual (315ml to 60 ml). 18/20 patients reported a 
greater than 50% improvement in quality of life. 


4. OTHER INDICATIONS 


Use of SNS for other off-labelled applications has 
been reported in the form of abstracts. The off-label- 
led usage has included use of SNS in neurogenic 
bladder; interstitial cystitis, and chronic pelvic pain. 
All these results are limited case series reports. 
(Level 5) 


5. COMPLICATIONS 


The reported complications of SNS includes infec- 
tion, revision of stage I or I, lead migration, and 
undesirable stimulus. Changes in other visceral func- 
tions (sexual function; bowel function) has also been 
reported. 


IL. PERIPHERAL NERVE 
STIMULATION (SANS) 


Stoller in 1987 reported that stimulation of the per- 
ipheral tibial nerve in pig-tailed monkeys was able to 
inhibit bladder overactivity (Stoller 1987) (Level 3). 
This initial work led to its use in patients with refrac- 
tory overactive bladder. 


1. RESULTS 


In 2000 Klinger et al performed a prospective trial on 
15 patients with urgency-frequency syndrome. They 
underwent 12 weeks of stimulation with the SANS 
device (Level 3). Ten patients responded with a 
reduction in voiding frequency per day ( 16 to 4) and 
daily leakage episodes (4 to 2.4). The only compli- 
cation was one haematoma at the puncture site. 


Govier et al.(2001) (Level 3) in a multicenter study 
reported the efficacy of SANS in 53 patients. All 
patients had refractory OAB and were seen at 5 dif- 
ferent sites in the U.S. The patients completed a 12- 
week stimulation. 71% of the patients had at least a 
25% decrease in daytime or night time frequency. No 
adverse effects were noted. 


II. CONCLUSIONS 


Level 2-3 evidence suggests that sacral neuromodu- 
lation may provide benefit in the treatment of 
patients with refractory urinary incontinence, urgen- 
cy/frequency and idiopathic, non-obstructive urinary 
retention. 


The mechanism of action of neuromodulation 
remains unknown. 
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The predictors of outcome and patient response to 
neuromodulation remain unknown. 


Longer term and independent observational studies 
are needed to examine the longitivity of the neuro- 
modulation and identification of the most appropria- 
te patient who should undergo this treatment. 


RECOMMENDATIONS 


Sacral neuromodulation may be offered for 
women with urinary incontinence due to refracto- 
ry detrusor overactivity and refractory irritative 
symptoms. (Grade B) 


Sacral neuromodulation may be offered to women 
with non-obstructive urinary retention. (Grade C) 


H. NON-OBSTETRIC URINARY 
FISTULAE 


I. VESICOVAGINAL FISTULAE 


1. INTRODUCTION 


In developing countries birth trauma still accounts 
for the majority of fistulae. (Arrowsmith 1996). In 
developed countries, modern obstetric care has sub- 
stantially limited the risk of vesicovaginal fistulae 
and fistulae are usually the result of complications of 
gynecologic or other pelvic surgery. Evidence for 
timing of intervention, methods of correction, and 
associated management strategies is based on clini- 
cal series and / or case studies and lacks definitive 
randomized control analysis. 


2. SPECIFIC ETIOLOGIES 


In developed countries the most common cause of 
vesicovaginal fistula is routine abdominal or vaginal 
hysterectomy. Approximately 75% of genitourinary 
fistulae are subsequent to this cause (Jonas 1984, 
Symmonds 1984, Lee 1988, Tancer 1992). Fistulae 
occurring after hysterectomy are thought to be due to 
unrecognized direct bladder trauma, tissue necrosis 
caused by inadvertent suture placement though the 
bladder wall, or thermal injury from electrocautery 
either as an isolated factor or in association with 
direct surgical injury. Tissue necrosis may also occur 
following previous surgery and with pelvic abscess 
or infection. Tissue necrosis results in fibrosis and 


induration, finally resulting in an epithelial or muco- 
sal lining of the fistula tract (Kursh, 1988). 


In 1980 Goodwin reported 32 patients with fistulae 
as a direct result of gynecologic intervention (Good- 
win 1980). Tancer (1992) noted a similar group of 
151 patients and found that 91% (137) were postsur- 
gical with 125 caused by gynecologic surgery. The 
most common procedure accounting for fistula was 
hysterectomy in 73% (110) of cases (99 of which 
were performed transabdominally). Factors thought 
to contribute to the risk of fistula formation due to 
hysterectomy include: prior caesarean section, intrin- 
sic uterine disease (endometriosis) and prior ablative 
treatment for carcinomas (pelvic radiation therapy). 
Similar risk factors were identified by Blandy et al. 
(1991). The incidence of fistula after hysterectomy is 
generally accepted to be 0.1 - 0.2%. (Harris, 1995) 
Recent meta- analysis of the gynecologic literature 
suggests that the rate of iatrogenic ureteral injury 
during hysterectomy approaches a crude occurrence 
rate of 6.2 per 1000 cases, while bladder injury 
occurs at 10.4 per 1000 cases. (Gilmour, 1999) 


Other causes of fistulae to include malignancy (Kott- 
meier, 1964), radiation (Cushing, 1968 , Stockbine 
1970, and Villasanta, 1972), gastrointestinal surgery 
(low anterior resection) (Cross, 1993), inflammatory 
bowel disease and urinary tuberculosis (Ba-Thike et 
al, 1992). Symmonds’ experience at the Mayo clinic 
revealed only 5% of 800 vesicovaginal fistulae to be 
due to obstetric causes (Symmonds, 1984). Rarely, 
foreign bodies such as pessaries, diaphragms, and 
intrauterine devices also may lead to fistula forma- 
tion (Goldstein et al, 1990). Iatrogenic CO2 laser 
therapy for cervical disease has also resulted in blad- 
der fistulae. (Colombel, 1995) Autoimmune diseases 
such as Behcet’s have also been implicated as causa- 
tive for vesicovaginal fistulae, due to extensive vas- 
culitis related bladder wall necrosis. (Monteiro, 


1995) 

SUMMARY 

The most common aetiology for vesicovaginal 
fistulae in developed countries is pelvic surge- 


ry, usually hysterectomy. Other causes are 
much less prevalent. 


Evidence for Aetiology Level 3-5 


3. EVALUATION 


Physical examination is the most important diagnos- 
tic component in the evaluation of a woman with a 


suspected genitourinary fistula. Vaginal examination 
should try to identify the fistula tract and the degree 
of vaginal access. Cystoscopy is a crucial adjunct to 
demonstrate the location and size of the fistula as 
well as proximity to one or both ureteral orifices. 
Cystoscopy also assesses the bladder mucosa for 
oedema and persistent necrosis which may compli- 
cate planned surgical repair. 


Patients may present while in the hospital with pro- 
longed ileus, excessive pain, hematuria or flank pain 
(if a simultaneous ureteral injury also is present) 
(Kursh, 1998). If the fistula tract is large enough a 
significant amount, if not all, urine drains through 
the vagina, producing continuous or total incontinen- 
ce. In other cases, fistula drainage may be minimal 
and intermittent and may be initially mistaken for 
stress incontinence occurring postoperatively. 
Patients with urethrovaginal fistulae arising from 
urethral catheter trauma may not develop symptoms 
until catheter removal has occurred. Incontinence 
arising from a urethrovaginal fistula may be inter- 
mittent unless the fistula extends across the bladder 
neck, in these cases severe and total incontinence is 
usually encountered. Fistulae may develop up to 
twenty years post radiation (Graham 1965; Raz 
1992). Additionally, persistent clear vaginal dischar- 
ge after hysterectomy may arise from leakage of per- 
itoneal fluid from a vaginal cuff through a peritoneal 
sinus tract (posthysterectomy pseudo incontinence) 
(Ball, 1995). Ginsberg et al, 1998, reported five 
patients with this finding, all of whom were cured by 
vaginal cuff revision. 


Intravenous pyelography should be performed in 
women with any urinary fistula primarily to detect 
ureteric injury but also for congenital ureteric ano- 
malies. Symmonds (1984) reported a 10% risk of a 
simultaneous ureteral component with vesicovaginal 
fistulae. The cystogram phase of the IVP may also 
suggest the presence of a fistula if early pooling of 
urine in the vagina occurs or wisps of urinary extra- 
vasation are noted. Retrograde pyelography may be 
employed for diagnosing the site of a ureterovaginal 
fistula or the possibility of a combined uretero- and 
vesicovaginal fistula, although no direct studies have 
evaluated this diagnostic technique against other 
imaging modalities. 


Voiding cystourethrography (VCUG) may also help 
determine fistula presence and location. Also, the 
VCUG may demonstrate other lower urinary tract 
abnormalities that may impact upon surgical recons- 
truction (vesicoureteral reflux, cystocele, urethral 
diverticulum). Occasionally contrast examination of 


the vagina (vaginography) may help demonstrate an 
irregular fistulous tract. Zimmern et al (1994) descri- 
bed the procedure for injecting contrast material 
through the vagina with a large balloon occluding the 
vaginal introitus. Level 3 evidence supports the use 
of this study. 


Hilton (1998) argues that urodynamics are necessary 
in the woman with a lower urinary tract fistula. He 
noted the following urodynamic abnormalities while 
evaluating 30 women with fistulae: 47% urodynamic 
stress incontinence, 44% detrusor overactivity, and 
17% with poor bladder compliance. Urodynamics, 
however, are often difficult to perform due to conti- 
nuous loss of instilled fluid through the fistula tract 
and therefore in many cases may not be additive to 
the overall evaluation of the patient. No evidence 
exists as to the role of urodynamics in predicting 
post-operative stress incontinence after fistula repair. 


SUMMARY 


The evaluation of urinary fistulae is based on evi- 
dence of loss of urine on physical evaluation, cysto- 
scopic inspection of the bladder, and assessment of 
lower ureteral integrity (either IVP of retrograde 


pyelography). 
Mandatory evaluation includes clinical examination 


with or without the use of dyes (Level 3) Intravenous 
urogram (Level 3,4), 


Cystoscopy (Level 3) 


Optional testing: Voiding cystourethrography (Level 
3,4), Urodynamics (Level 4) 


4. TREATMENT 
a) Conservative and minimally Invasive treatment 


Regardless of the timing of presentation, a trial of 
conservative therapy may be implemented which 
uses continuous urethral catheter drainage. Level 4,5 
evidence suggests that a variety of conservative tech- 
niques may be curative and possibly should be 
attempted first in patients with single fistula tracts 
which are less than | cm in size, and which are not 
associated with complicating factors such as prior 
radiation. Tancer et al (1992) reported 3 of 151 
patients with spontaneous closure of fistula using 
this strategy. Spontaneous closure occurred with 3 
fistula tracts identified early in the postoperative per- 
iod in 45 women managed in this fashion. Often, 
however, the patient has already undergone a trial of 
catheter drainage at the time of initial evaluation and 
therefore further catheter drainage may be helpful. 
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No definitive evidence suggests the optimal time for 
catheter drainage. (Level 4) 


Another possible conservative therapy utilizes elec- 
trocoagulation or fulguration of the lining of the fis- 
tulous tract (O’Connor 1980, Alonso 1985, Molina 
1989, Stovsky, 1994). In Stovsky’s experience 11 of 
17 (73%) of patients with small (less than 3mm) fis- 
tulae treated with electrofulguration and 2 weeks of 
catheter drainage resolved. McKay (1997) recently 
described successful cystoscopically placed suture 
closure of a vesicovaginal fistula, with no secondary 
incision. 

Recently, the use of tissue adhesives has been des- 
cribed as a sealant for fistula tracts. Evans et al 
(2003) reported the use of fibrin sealant for five 
patients who had complex vesicovaginal fistulae. All 
five were successfully managed without complica- 
tion. (Level 4) 


SUMMARY 


Level 4/5 evidence suggests that conservative mana- 
gement techniques may be utilized in selected 
patients with small fistulae. More research is needed 
to better identify the patients who would best be 
managed in this manner. 


b) Surgical Therapy 
1. TIMING OF INTERVENTION 


Previously, many authors have advocated a waiting 
period of at least 3 to 6 months before intervening 
with surgical therapy (O’ Connor 1951, Wein 1980, 
Blandy 1991). No specific evidence exists as to the 
need for this delay in intervention. More recently 
surgeons have advocated an individualized approach 
without an observational period, Several authors 
have reported excellent results with early interven- 
tions (Persky, 1979, Goodwin 1980, Wang 1990, Raz 
1992, Blaivas 1995, Raz 2000). There is Level 3 evi- 
dence that fistulae identified within the first 24 to 48 
hours postoperatively can be safely repaired imme- 
diately. Those identified days to weeks after surgery 
require careful planning and selection. Wang and 
Hadley successfully managed 15 of 16 (94%) high 
lying (vaginal apical) fistulae through a transvaginal 
approach, with all 7 patients who were less than 
three months from initial surgery cured of fistula. 
(Wang 1990). 


SUMMARY 


The timing for surgical intervention may depend on 
presenting factors such as tissue integrity. Interven- 
tion immediately following early diagnosis is suc- 


cessful in some series. More research is necessary to 
identify optimal timing of fistula repair. 


Evidence for timing of Surgery Level 4,5 
2. PREOPERATIVE PREPARATION 


No specific evidence supports any preoperative pre- 
paration as being crucial for surgical success. Local 
preparation such as vaginal douches with antiseptic 
agents the evening before and the morning of surge- 
ry have been used in the past but no evidence sup- 
ports this technique. A recent RCT evaluating the use 
of antibiotic prophylaxis for fistula surgery showed 
no benefit to use of perioperative antibiotics (Tom- 
linson AJ & Thornton JG 1998). Oestrogen replace- 
ment therapy has also used in those patients with 
poor quality of vaginal tissues (Raz 1992). (Level 
4/5) 


SUMMARY 


No specific preoperative preparation has been shown 
to alter outcome. Antibiotic prophylaxis does not 
influence post-operative infective morbidity or out- 
come. (Level 1 / 2) 


3. SURGICAL APPROACHES 


Surgical approaches used for vesicovaginal fistulae 
include: combined abdominal vaginal, vaginal, or 
abdominal approaches. The approach chosen is 
dependant upon several factors, including location of 
fistula, quality of the tissues, and surgical experience 
and training. Vaginal surgery is more rapid and 
results in less morbidity and more rapid recovery; 
however, the vaginal route is difficult in patients 
with a significant degree of fibrosis, pelvic immobi- 
lity, or with large fistula tracts with possible injury in 
close proximity to the ureteral orifices. The abdomi- 
nal approach may be more appropriate for the poor- 
ly visualized tract , the narrow or immobile vagina, 
and those with close proximity to a ureteral orifice. 
Laparoscopic repair also provides an alternative 
approach. 


Other considerations for surgical repair include; type 
of suture, method of urinary drainage, and the use of 
tissue interposition graft. There is only level 4 and 5 
evidence to support any of the surgical techniques. 


5. VAGINAL APPROACH 


The vaginal approach utilizes an anterior vaginal 
wall flap for coverage. Subsequently a tension free 
closure is performed utilizing a long acting (polygly- 
colic acid or polydioxanone) suture and non-overlap- 
ping multiple closure lines. Interposition tissue may 
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be mobilized from labia, peritoneum, or vagina. 
There is only level 4,5 evidence to support these 
techniques. 


A suprapubic catheter should be placed (Zeidman 
1988). Urinary drainage may also be supplemented 
with a urethral catheter. If the fistula communication 
occurs in proximity to the ureteral orifices, ureteric 
catheterization with cystoscopic assistance is gene- 
rally performed prior to fistula closure. Optimal 
visualization is dependent on tissue mobility. The use 
of lateral relaxing incisions may help operative 
visualization and approach to the fistulous tract 
(Zimmern 1994). If the fistula repair is tenuous or 
there is concern regarding apposition of suture lines 
a Martius interpositional graft may be utilized. If this 
is not obtainable, alternative graft sources include a 
peritoneal flap (Raz 2000) or an interposition graft 
utilizing gracilis muscle tissue. The peritoneum can 
be freed from the posterior aspect of the bladder and 
easily advanced to cover the layers of the closure as 
well (Raz 1993). (Level 4) 


Level 4,5 evidence suggests that the Martius labial 
interposition graft provides a satisfactory graft mate- 
rial (Martius 1928, Raz 1992, Blaivas 1995, Blaivas 
2000, Hoskins, 1984). Several authors have used this 
graft as an adjunct to repair associated with compli- 
cated incontinence with excellent results. (Ghoniem 
1995, Carr 1996) 


The vast majority of vesicovaginal fistulae can be 
closed in one operation using the previously descri- 
bed approach. Raz reported a success rate of 92% 
(64/69) for vesicovaginal fistulae, 2/3 of which had 
failed 1 to 3 prior repairs using this technique (Raz 
1992). Recently, Nesrallah et al reported a 100% suc- 
cess rate using the O’Conor transabdominal supratri- 
gonal.technique in 29 patients. (Nesrallah 1999) 
Other authors have reported similar results. (Table 
H-I.1) 


Eilber et al recently reported a 10 year experience 
with interposition graft use in 120 patients under- 
going vaginal repair of fistula. In 83 a peritoneal 
graft was used, in another 34 a Martius graft was 
interposed, and in 3 a labial interposition was 
applied. The success rates were 96, 97, and 33% res- 
pectively. (Level 3) No intraoperative complications 
were reported. 


6. ABDOMINAL APPROACH 


All bladder fistulae (except those extending into the 
urethra) may be approached utilizing the abdominal 
approach, and this is the preferred approach in those 


Table H-I.1. Results of fistula repairs, including timing of repair 


Author (Date) 


Collins (1960) 
Eisen (1974) 
Persky(1979) 
Tancer (1980) 


Wein (1980) 
Keetel (1982) 


Bisada(1983 


Number of Surgical 


patients technique 


Success (%) | Fistula 
duration 
before surgery 


(94) 


7(100) 


> 3 mths 


NS 


8 (> 4 mth) 


30(88) 34 abd 


156 vae/ 6 abd/ 
6 com 


7 abd 


Cruikshank 
(1988) 


11(100) 


< l mth 


9 vag/ l abd / 1 
comb 


Lee(1988) 


Elkins (1990) 


7 
178(98) 


21(91) 


15 < 2 mths 
167 > 2 mths 
> 2 mths 


15 vag/ 
130 vag/ 37 abd 


Wang (1990) 


15(94) 


7 <3 mths 
9 > 3 mths 


Blandy(1991) 


25(100) 


12 < 1.5 mths 
13 > 1.5 mths 


O’Conor(1991) 


Raz (1993) 


70(91) 
16(84) 


4 42(93) 8 — 16 wks 43 vag / labd/ 
Isp 

1 

7 


> 2 mths 
>2 mths 


19 vag 


Demnirel (1993) 


(88) 


> 3 mths 


8 vag /18 abd 


Kristensen 
(1994) 


Brandt (1998) 


17(94) 


Nesrallah (1999) 2 29(100) 29 abd 


Vag = vaginal 


24 
29 
7 
5 
34 
68 
11 
82 
23 
16 
25 
T 
19 
26 
18 
29 


Abd = Abdominal 
Spon = spontaneous closure 
Comb = combined abdominal and vaginal approach 
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>2 mths 


18 Abd 


(96) 80 abd 


patients requiring bladder augmentation or ureteral 
re-implantation. The earliest experience was repor- 
ted by O’Conor (1951, 1973) for abdominal transve- 
sical repair of vesicovaginal fistulae. This technique 
may require placement of ureteral catheters to locali- 
ze the ureteral orifices. An abdominal incision is then 
performed (midline or pfannenstiel), followed by 
bisection of the bladder to the level of fistula. The 
bladder and vagina are mobilized and separated from 
each other by dissecting along the vesicovaginal sep- 
tum. A complete excision of the fistula tract is com- 
pleted. If the tract is extensively indurated, a poste- 
rior bladder flap may be mobilized to repair the 
defect. (Gil-Vernet, 1989) 


Separate closure of the vagina and bladder are per- 
formed utilizing absorbable sutures (polydioxanone 
or polyglycolic) and may be performed intra - or 
extraperitoneally. The intraperitoneal technique 
allows for easy harvest of the omentum. 


Level 4 evidence supports the use of omentum as an 
interpositional graft. Wein (1980b) utilizing an 
omentum graft based on the right gastroepiploic arte- 
ry noted adequate length and tension free apposition 
of this tissue between the vaginal and vesical com- 
ponents of the fistula repair. Other authors have 
found the omentum to be reproducibly present for 
interpositional uses.(Turner-Warwick, 1976) (Kiri- 
cuta, 1972) The omentum is secured between the 
bladder and vagina with 3-0 polyglycolic acid 
sutures. 


Bladder augmentation can also be performed with 
the intraperitoneal approach into the already bival- 
ved bladder. Large or small bowel may be utilized. 
This closure is often reinforced with an omentum 
pedicle graft. Reported success rates with this 
approach are approximately 85% - 90% and have 
been reported by numerous authors. (Marshall 1979, 
Wein 1980a, Gil-Vernet 1989, Udeh 1985 ,Demirel 
1993, Kristensen 1994, Blaivas 1995, Raz 2000). 


7. LAPAROSCOPIC APPROACH 


Laparoscopy provides an alternative approach for 
fistula repair. Level 3,4 evidence suggests that this 
approach may be successful for some patients. Neh- 
zat et al (1994) reported a successful repair of a lapa- 
roscopically caused fistula is a single patient. In a 
larger series Ou et al (2004) evaluated retrospective- 
ly the value of laparoscopic repair as compared to 
vaginal or abdominal repair in 16 patients. Only two 
patients actually underwent laparoscopic repair, and 
both repairs were successful, however one patient 
had a prolonged hospitalization. (Level 5 Evidence) 
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8. COMPLICATED VESICOVAGINAL FISTULAE 


Complicated vesicovaginal fistulae can be defined as 
those fistulae of large size (3 to 5 centimeters or 
greater in diameter), fistulae occurring after prior 
attempt at closure, fistulae associated with prior 
radiation therapy, fistulae associated with malignan- 
cy, fistulae occurring in compromised operative 
fields due to poor healing or host characteristics, and 
fistulae that involve the trigone, bladder neck and/or 
urethra 


Several Level 4/5 studies report results for complica- 
ted fistulae. Reconstructive techniques have been 
described utilizing a variety of interpositional tissues 
including fibrofatty labial interposition tissues, ante- 
rior/posterior bladder flaps (autografts), myocuta- 
neous flaps including rectus, sartorius, gluteus, and 
gracilis muscle flaps as well as combined myocuta- 
neous flaps ( Garlock 1928, Byron 1969, Stirnemann 
1969, Menchaca 1990, Blaivas 1991, Raz 1992, Can- 
diani 1993, Tancer 1993, Brandt 1998, Raz 2000) as 
adjuncts to repair of the complex vesicovaginal fis- 
tula (Patil 1980,Bissada, 1992) (Level 4 / 5 Eviden- 
ce) 


Prior radiation therapy may increase the risk of vesi- 
covaginal fistula despite the use of the tissue inter- 
position (Obrink 1978, Raz 1992). Overall results 
range around 50% successful closure, but Bissada 
achieved 80% successful closure in his group of 10 
post-radiation patients.(Bissada, 1992 Level 5 Evi- 
dence) 


SUMMARY 


No specific intra-operative intervention has been 
shown to influence outcome. 


Il. URETHROVAGINAL FISTULAE 


Urethrovaginal fistulae may be very small pinpoint 
fistulae demonstrated by vaginal voiding or may pre- 
sent as complete urethral and bladder neck loss with 
total urinary incontinence. This circumstance most 
commonly results from prior gynecological surgery, 
with anterior repair and urethral diverticulectomy 
comprising the most common inciting procedures 
(Blaivas 1989, Raz 2000). (Level 4 Evidence) 


Previously, birth trauma was a cause of majority of 
urethral defects; however, in developed nations this 
is now a rare cause of urethrovaginal fistulae. Pro- 
longed obstructive labour, however, remains a major 
cause of urethral injury in developing nations (Elkins 
1994). 


Level 4 Evidence suggests that techniques used for 
urethrovaginal fistula closure are very similar to 
those utilized for transvaginal vesicovaginal fistula 
repair (Webster 1984). A significant difference 
however is that the urethrovaginal fistula should not 
be completely excised but rather circumscribed and 
oversewn. Complete urethral loss is a more daunting 
surgical challenge and a multiplicity of techniques 
has been described for this (Blaivas 1989, Blaivas 
1996, Hendren 1980 and 1998, Patil 1980). These 
techniques usually employ some type of flap utili- 
zing either vaginal, bladder, or alternative tissue in 
an onlay versus tubularized reconstruction (Blaivas 
1989). Simultaneous stress incontinence procedures 
should be performed to obviate the risk of postope- 
rative incontinence (Blaivas 1990). (Level 3,4 Evi- 
dence) 


1. PREOPERATIVE EVALUATION 


The physical examination is important to identify the 
extent and amount of urethral loss and associated 
vaginal pathologies such as prolapse and functional 
problems such as stress incontinence. 


2. OPERATIVE TECHNIQUE 


Small to intermediate size fistulae may be managed 
with a tension-free layered closure. Distal fistulae 
may be managed with extended meatotomy (Spence 
1970). (Level 5) Complete reconstruction is necessa- 
ry for large fistulae with extensive loss including 
those that involve the bladder neck. The optimal 
continence procedure required in such cases has not 
been critically studied. 


Interpositional tissue should be considered whenever 
the closure lines or vaginal tissues are of poorer qua- 
lity (Webster 1984, Leach 1991). (Level 4,5 Eviden- 
ce) 


SUMMARY 


Although the risk of non-obstetric fistulae after 
gynecological surgery approaches 0.1% in develo- 
ped countries, evidence supporting optimal surgical 
preparation, approach and technique, and post surgi- 
cal management is predominantly based on case 
series (Level 4). 


Conservative or minimally invasive management 
(including catheter drainage, cystoscopic fulguration 
of fistula tract, and use of occlusive agents) has been 
reported the overall results for vesicovaginal fistulae 
with these methods are highly variable. Expert opi- 
nion suggests that an attempt at conservative mana- 
gement should be considered during the early mana- 


gement of a newly diagnosed vesicovaginal fistula. 
(Level 4 / 5) 


Although vaginal, abdominal, and laparoscopic tech- 
niques have been described no clear advantage exists 
between these techniques. Very little evidence sup- 
ports laparoscopic management. Surgeon preference, 
fistula location, and complicating factors (such as 
prior pelvic radiation, altered wound healing — ie 
chronic steroid use, proximity to ureteral orifices, 
and time of diagnosis) may all impact on method of 
repair. Timing of repair (Level 4) appears not to 
influence long term success and surgical repair may 
be performed at time of identification if factors such 
as wound healing are considered optimal by the ope- 
rative surgeon. 


Evidence supporting surgical adjuncts such as use 
and type of interpositional tissues and effect on out- 
come of repair is limited (Level 4). 
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I. INTRODUCTION 


Pelvic organ prolapse (POP) is a common condition 
in women and its surgical treatment is one of the 
most common surgical indications in women. Using 
data from a large US northwest health maintenance 
organization database, Olsen et al reported the risks 
of POP or urinary incontinence surgery by age 80 is 
11.1 [1]. Surgery for POP with (22%) or without 
(41%) continence surgery accounted for 63% of this 
risk, or a lifetime risk of 7.0%. Boyles et al reported 
that over a nearly twenty-year period reviewed, the 
rate of procedures decreased slightly, but not signifi- 
cantly and that the surgical indication for approxi- 
mately 7-14% of hysterectomies is listed as POP. 
Data from the US National Hospital Discharge Sur- 
vey (NHDS) data indicates that approximately 
200,000 women undergo POP surgery annually [2]. 


Concomitant surgery is common at time of POP 
repair. Multiple authors have documented that 
slightly more than 50 percent of patients with POP 
had more than one procedure performed during a 
single surgery [2,3]. Brown et al presented US data 
from the National Hospital Discharge Survey 
(NHDS) for surgical rates [3], indicating that 
approximately 22.7 per 10,000 women had some 
form of POP surgery in one year. Approximately 
21% of these women had concomitant continence 
surgery. As expected, surgical rates varied with age, 
peaking in the sixth decade with an average age at 
surgery of 55 years. Racial differences were also 
reported with Caucasian women having a 3-fold 
greater rate of POP surgery than African-American 
women. In the US, women in the South had a 2-fold 
higher rate of surgery than those in the Northeast. A 
report from the United Kingdom Oxford Family 
Planning Association Study reviewed more than 
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17,000 women (1968-1994), finding that the inci- 
dence of surgical repairs was 1.62 per 1000 person- 
years. 


Waetjen et al reported US NHDS data for 1998 
continence surgery rates [4]. The rate of surgery was 
13.4 per 10,000 women, and approximately one third 
had concomitant POP surgery. Subak et al estimated 
that annual direct cost of POP surgery in the United 
States was approximately $1012 million [5]. 


POP surgery is common, costly and often performed 
with other procedures. Rectal prolapse is an impor- 
tant form of pelvic organ prolapse and it surgical 
treatment will be included in the next edition of this 
text. This chapter will review the state of scientific 
evidence regarding genito-urinary POP surgery. 


IL INDICATIONS FOR POP 
SURGERY 


POP symptoms are often vague and it may be diffi- 
cult to correlate specific symptoms with the site or 
severity of POP [6]. Symptoms of POP may overlap 
from one compartment to the next and include — a 
sensation of pelvic pressure or vaginal ‘heaviness’, 
recurrent irritative bladder symptoms, voiding diffi- 
culty, incontinence or defecatory difficulty. Other 
symptoms such as low back or pelvic pain may or 
may not be related to POP. Any or all of these symp- 
toms may be an indication for POP surgery despite 
the fact that there are scant data correlating these 
symptoms with anatomical findings. The level of 
evidence to support the claim that surgery consis- 
tently alleviates these problems is poor. 


Stage II prolapse is common in vaginally parous 
women (see Chapter on Physical Examination) and it 
is unlikely that the risk of POP repairs is warranted 


for minor symptoms. More than two thirds of parous 
women have objective evidence of POP on clinical 
examination. The majority of these defects are 
asymptomatic and fewer than 15% of them will 
require surgical intervention [7, 8]. Surgery for pro- 
lapse repair is also indicated when pessary treatment 
is unsuccessful or complicated by refractory ulcera- 
tions or erosions. 


HI SURGICAL ROUTE 


1. SELECTION OF SURGICAL ROUTE 


There are hundreds of individual procedures descri- 
bed for the correction of POP, but there are only two 
routes of access for POP surgery, abdominal or vagi- 
nal. Variations on the specific techniques employed 
for vaginal or abdominal access (for example, vagi- 
nal trans-obturator access or abdominal laparoscopic 
access) do not change the facts that 1) patients are 
usually positioned on the operating table with the 
surgeon’s intent to complete the procedure via either 
the vaginal or abdominal route and 2) surgeons rare- 
ly change their route of access in mid-operation. The 
primary goal of this section is to examine the evi- 
dence on which to base the decision regarding the 
route of surgery, the first critical decision made by a 
surgeon after a woman has decided to proceed with 
surgery for her prolapse. 


2. RISK FACTORS FOR POP AND THEIR RELA- 
TIONSHIP TO THE CHOICE OF SURGICAL 
ROUTE 


Experts believe that it is important to unders- 
tand the specific risk factors for an individual 
patient, as this may affect decisions about surgical 
planning. There are limited data regarding risk fac- 
tors for POP recurrence after surgery but expert opi- 
nion supports the concept that there are certain 
women who are at high risk for primary and/or recur- 
rent POP. It has been hypothesized that POP results 
from a continuum of predisposing, inciting, promo- 
ting, and decompensating factors[7]. The major 
accepted inciting factors (vaginal childbirth and hys- 
terectomy) are unlikely to occur after POP surgery 
and the most common decompensating factors 
(aging, debility, comorbidities) primarily influence 
surgical risk and will not be considered here. 


Although infrequently documented in the medical 
literature, overt anatomic and neurological abnorma- 
lities, such as bladder exstrophy [9, 10] or myelody- 


plastic lesions [11, 12] are commonly recognized by 
experienced clinicians as being associated with early 
onset POP, often without a classical inciting event. 
There is also evidence that variations in collagen 
synthesis and structure that may place individuals at 
increased risk for pelvic floor disorders [13-15]. 


Also infrequently documented but commonly dis- 
cussed is prolapse occurring in young women [16] 
and in nulliparous women [17]. While such women 
with POP have been demonstrated to be more likely 
to have some identifiable risk characteristics (conge- 
nital anomalies, neurological disease, connective tis- 
sue disease; [16] than older or parous women, for 
most no obvious clinical risk factor is identified [16, 
17]. Nonetheless, while no risk factors may be 
obvious, the surgeon needs to consider what unk- 
nown factor(s) predisposed the young or nulliparous 
woman to develop POP and how these factors might 
predispose to POP recurrence. This concern is sup- 
ported by a recent report that age less than 60 years 
significantly increased the risk of recurrent prolapse 
one year after vaginal surgery (OR 3.2, 95% CI 1.6, 
6.4, p=.001) [2]. In addition, consideration should be 
given to the fact that a 35-year-old woman’s prolap- 
se surgery will likely need to work several decades 
longer than a 65 year old woman’s surgery. 


In summary, women with known predisposing fac- 
tors for POP or those with characteristics suggesting 
that they may have unknown predisposing factors 
may be candidates for the route and combination of 
procedures that prove most durable for their specific 
support defects. 


° STATUS OF CURRENT PRACTICE 


Epidemiologic reports of POP surgery have provided 
some data regarding route of surgery [1-3]. Reports 
by Brown (2002) and Boyles (2003) calculated that 
the number of prolapse surgeries performed in the 
United States in 1997 was between 205,000 and 
226,000. Table 1 lists the route of prolapse surgery 
in these three reports. It shows that, when the route 
could be determined, 80 to 90% of women had their 
surgery performed via the vaginal route. The obvious 
limitations of these studies is that all women with 
prolapse and procedures for prolapse were identified 
using International Classification of Diseases 9th 
Revision (ICD-9) codes applied to large databases 
and the severity of prolapse or the appropriateness of 
the surgery cannot be verified. Nonetheless, these 
data provide consistent high-quality epidemiological 
evidence that the preferred route for most prolapse 
surgery in the United States is vaginal. 
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Table 1. Route of prolapse surgical procedures reported in three epidemiological studies from the United States 


Olsen (1997) 


Brown (2002) Boyles (2003) 


Total 4704 
Vaginal route 423 (90%) 
Abdominal route 47 (10%) 


Cannot determine route 


225,964 
119,731 (53%) 1 
13,340 (6%) 


127,000¢ 
01,000 (80%) 
26,000 (20%) 


92,893 (41%) 


4Number of individual procedures for prolapse performed in 234 women 


bNumber of women undergoing prolapse surgery in 1997 


Number of women undergoing prolapse surgery who had abdominal or vaginal hysterectomies in 1997 


3. LEVEL ONE EVIDENCE FOR HIGHER ANA- 
TOMIC EFFICACY WITH ABDOMINAL ROUTE 
OF SURGERY 


There are four randomized controlled trials designed 
with the specific aim to compare vaginal and abdo- 
minal routes for the surgical correction of POP [18, 
19]. Two of these studies provided sufficient infor- 
mation for further analysis and the major outcomes 
are summarized in Table 2. The landmark study by 
Benson et al demonstrated that the abdominal route 
was significantly more likely to be associated with 
an optimal result 1 to 5.5 years (mean 2.5 years) after 
surgery compared with the vaginal route. However, 
differences between the two routes were not signifi- 
cant for the rate of combined optimal/satisfactory 
outcomes, rate of unsatisfactory outcome, or rate of 
re-operation, although numerically all of these rates 
favored the abdominal route. 


The study was stopped prematurely given that the 
interim analysis revealed a “disparity between the 
groups” after 124 women were randomized over the 
course of the 26.5 months study. Of the 101 rando- 
mized, 10 decided against surgery after randomiza- 
tion, 3 refused their abdominal route randomization 
assignment, and 8 were not available for long-term 
evaluation, leaving a sample size of 80 women. A 
significant proportion of participants who were ran- 
domized to the abdominal group also had vaginal 
procedures performed (anterior colporrhaphy 30% 
and posterior colporrhaphy 50%). Finally, the speci- 
fic primary prolapse procedures performed (vaginal 
group: bilateral sacrospinous suspension [20], vagi- 
nal paravaginal repair [20], and Pereyra needle ure- 
thropexy [21]; Abdominal group: Sacrocolpopexy 
[22], retropubic paravaginal repair [23], and Burch 
colposuspension [24] were likely more responsible 
for any differences in outcome than the surgical 
route. 


The combination of a needle urethropexy and sacros- 
pinous ligament suspension has been shown to pre- 
dispose to the early development of prolapse of the 
upper anterior vaginal segment and failure of bladder 
neck support [25]. Bonney (1934) cautioned 70 years 
ago that fixed vaginal retroversion predisposes to 
anterior segment prolapse. Other investigators have 
echoed this concern with respect to sacrospinous 
ligament suspensions due to the resulting exaggera- 
ted retroversion of the vagina exposing the anterior 
segment to increased pressure[25-28]. The prevalen- 
ce of cystocele from one to five years after sacrospi- 
nous vault suspension has been reported to be 16-18 
percent, [26, 29]36% [25] and 92 percent [28]. The 
combination of marked retroversion of the vaginal 
apex resulting from the sacrospinous suspension and 
the marked anterior deflection of the anterior seg- 
ment resulting from the needle bladder neck suspen- 
sion and paravaginal repair place inordinate stresses 
on the upper anterior vaginal wall leading to much 
earlier and more severe recurrent anterior segment 
prolapse, evident in 12 of 14 cases requiring re-ope- 
ration in the Benson series. Thus, the only randomi- 
zed comparison of vaginal and abdominal routes of 
prolapse surgery used a combination of vaginal pro- 
cedures associated with a predisposition for recur- 
rent prolapse, a combination publicly abandoned by 
one group of surgeons [25]. 


Other outcomes and complications are compared in 
Table 3. Prolonged catheter use, urinary tract infec- 
tion, postoperative urinary incontinence and dyspa- 
reunia were all significantly more common in the 
women who underwent the vaginal procedures. 
Women in the vaginal group, who experienced recur- 
rent POP, also experienced their recurrence signifi- 
cantly earlier than women in the abdominal group. In 
contrast, women randomized to the abdominal group 
had significantly more potentially serious complica- 
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Table 2. Primary efficacy outcomes from the RCT by Benson (1996) 


Outcome Abdominal Route (38) Vaginal Route (42) P 
Optimala 22 (58%) 12 (20%) 

Satisfactoryb 10 (26%) 16 (38%) 

Unsatisfactoryc 6 (16%) 14 (33%) 

Reoperationd 6 (16%) 14 (33%) 

RR for Optimal Outcomeë 2.03 (95% CI = 1.22, 9.69) 

RR for Reoperation or Unsatisfactory Outcomee 2.11 (95% CI = 0.9, 4.94) 

OR for Optimal Outcomef 3.44 (95% CI = 1.24, 9.69) 015 
OR for Reoperation or Unsatisfactory Outcomef 2.67 (95% CI = 0.8, 9.55) 121 


aNo symptoms of POP + apex above levator plate + no vaginal segment beyond hymen 

bNo symptoms of POP + POP improved from preoperative status but did not meet optimal criteria 

CSymptoms of POP with >50% apical descent or vaginal segment beyond hymen 

dReoperation for POP or SUI: Anterior segment (12 vaginal group; 4 abdominal group); Apical segment (5 vaginal and 1 
abdominal); Posterior segment (1 vaginal group; 2 abdominal group); Continence surgery (5 vaginal group; 1 abdominal group) 
Relative risk based on analysis from original paper 

fOdds ratios based on reanalysis of data from paper 


Table 3. Other outcomes and complications from the RCT by Benson (1996) 


Vaginal Route (42) Abdominal Route (38) P 
Clinical Qutcomes 
Change in Hb (em/dl) 2.6 3.0 ns 
Number transfused 0 2 ns 
Discomfort ratinga 44 5.3 ns 
Dyspareuniaab 15/26 (58%) 0/15 <.05 
Catheter >5 days 75% 48% <.05¢ 
Febrile morbidity@ 4% 8% ns 
Postoperative incontinence 44% 23% <.05 
Time to recurrent POP 11.2 months 22.1 months <.05 
Operative Complications 
Urinary tract infection 9 0 <.05¢ 
Wound infection 0 3 ns 
Vaginal band requiring 
excision 1 0 ns 
Sciatica 0 2 ns 
Wound infection 0 3 ns 
Cystotomy 1 1 ns 
Phlebitis 0 1 ns 
Obturator nerve injury 0 1 ns 
Vaginal suture erosion 0 1 ns 
Perioperative hemorrhage 0 1 ns 
Ileus 0 1 ns 
Enterotomy 0 1 ns 
Total excluding UTId 1 12 <.05¢ 
Nonclinical Outcomes 
Hospital charges $6537 $8048 <.05 
Hospital stay 5.1 days 5.4 days ns 
Operating time 196 minutes 215 minutes <.05 


anot defined in the manuscript bdenominator is the number of women who were sexually active 
P-value not calculated in original manuscript 4Variable not reported in original manuscript 
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tions and had significantly longer operation times 
and hospital costs than women in the vaginal group. 
These latter differences are particularly important 
when one considers that prior abdominal surgery (>2 
procedures), morbid obesity, and prior inflammatory 
bowel or pelvic disease excluded patients from the 
study. 


In summary, the findings of this commendable and 
difficult study support the superiority of the abdomi- 
nal route procedures compared with the vaginal route 
procedures as measured by the durable restoration of 
anatomy and lower urinary tract and vaginal func- 
tion. 


The recently published study by Maher and col- 
leagues (2004) reported that abdominal sacral colpo- 
pexy and unilateral vaginal sacrospinous suspension 
were equally effective in the treatment of post-hyste- 
rectomy vaginal vault prolapse with a mean follow- 
up of 24 months (range 6-60 months), although a 


Table 4. Outcomes from the RCT by Maher (2004) 


review of the data presented in the paper supports 
anatomic superiority of the abdominal route[1]. 
Table 4 summarizes the outcome data from this 
important study. 


This study differs from that of Benson (1996) in that 
all subjects had already undergone hysterectomy, no 
patients in the vaginal group had either a needle ure- 
thropexy or vaginal paravaginal repair, and the mini- 
mum allowed duration of follow-up was 6 months 
(mean 22-24 months) rather than 12 months (mean 
30 months). Like the earlier study, a substantial 
minority of patients had surgery by both routes; 11 
(23%) patients from the abdominal group had poste- 
rior colporrhaphies and 15 (31%) from the vaginal 
group had Burch colposuspensions. Again, the com- 
parison is between a group of procedures more than 
the route of surgery. The study finds the vaginal 
sacrospinous colpopexy and the abdominal sacral 
colpopexy to be equally effective in subjective, 


Outcome Abdominal Route (47) Vaginal Route (48) P 

Lost to follow-up 1 (2%) 5 (10%) .21f 

Subjective cure 43/46 (94%) 39/43 (91%) 19 

Objective cureb 35/46 (76%) 29/42 (69%) 46 

Satisfaction with surgeryc 85% 81% 78 

Re-operationd 6/47 (13%) 7/43 (16%) .86f 
6/46 (13%) 

Recurrent anterior and/or apical POP OR.18 (95% CI 05, .55)f 19/42 (45%) Ol 

Recurrent posterior POP 15/46 (33%) 8/42 (19%) 22 
2/22 (9%) 

De novo stress incontinence OR.20 (95% CI .02, 1.24)f 8/24 (33%) 09 

Complications 6 4 

Mean operating time 106 min 76 min <.01 

Mean time to return to activities of daily 

living 34.0 days 25.7 days <.01 

Cost of surgery 6450 $Australian 4575 $Australian <.01 


aNo symptoms of POP 
bNo POP 2grade 2 (modified Baden Walker classification) 


CAs scored on a visual analog scale from 0 to 100 


dRe-operations included: Abdominal group — incisional hernia (2), TVT (2), vaginal mesh removal (1), posterior colporrhaphy 
(1); Vaginal group — TVT (2), urethral implant (1), Fenton repair for dyspareunia (2), anterior colporrhaphy (2), posterior col- 


porrhaphy (1) 


Odds ratio and selected p values are based on reanalysis of data from the paper 
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objective and patient determined outcomes. The reo- 
peration rates for prolapse or incontinence were 
similar in the groups with the vaginal approach being 
quicker, less expensive and associated with a quicker 
return to activities of daily living. The vaginal 
approach was associated with a significantly higher 
rate of combined recurrent anterior and apical pro- 
lapse. This difference in objective evaluation was 
offset by an increased rate of posterior compartment 
prolapse following the sacral colpopexy, resulting in 
an overall similar objective outcome between the 
two groups. 


In summary, these trials provide level 1 evidence that 
the overall outcome (which would include quality of 
life) is similar between abdominal and vaginal sur- 
gery. Sacrospinous-based vaginal procedures have a 
higher anterior and apical anatomical recurrence rate 
than sacrocolpopexy-based abdominal repairs. 
However, abdominal surgery has a higher morbidity, 
at least in the short term. 


4. SAFETY ISSUES RELATED TO THE CHOICE 
OF SURGICAL ROUTE 


As already noted, there was evidence in the Benson 
study (1996) that serious peri-operative injuries are 
more common with abdominal than vaginal surgery 
surgery [1-3]. That study also demonstrated that 
vaginal surgery required less time than abdominal 
surgery. Boyles (2003) and Brown (2002) both 
demonstrated that the risk of complications increa- 
sed as the number of procedures increased but pre- 
sented no data specifically related to the route of sur- 
gery. Moreover, the number of procedures is usually 
dependent upon the severity and distribution of the 
prolapse and not upon the route of surgery. 


Boyles (2003) [2] concluded that preexisting comor- 
bidities did not increase the risk of complications, 
although this counterintuitive finding does not take 
into account the route of surgery or specific steps 
taken by surgeons to minimize the risks for their 
more medically fragile patients. This study also 
demonstrated complications were associated with 
6.55% of laparoscopically performed POP surgeries, 
slightly higher than the rate of 5.53% for all POP 
procedures. Women undergoing laparoscopy were 
significantly more likely to develop pulmonary 
edema but less likely to experience urinary compli- 
cations. 


Boyles (2003) [2] also examined mortality risk in 
some detail. Although the mortality rate was low (.53 
per 1000 women), women who died were signifi- 


cantly older than those who survived (69.1 versus 
52.1). Details on the route of surgery were incom- 
pletely reported, but 50.9% of deaths were associated 
with rectocele or cystocele repairs (which represen- 
ted 48.8% of the total surgeries in 1997) and 29.6% 
with abdominal hysterectomy (which represented 
8.9% of the total surgeries in 1997). 


In summary the commonly held opinion that vaginal 
POP surgery is safer than abdominal surgery is in 
agreement with the limited existing data and this 
may be an important consideration when deciding on 
the route of surgery for individual patients. 


5. ABDOMINAL ROUTE: LAPAROSCOPIC SUR- 
GERY 


There are multiple reports of the feasibility of 
various abdominal prolapse repairs being performed 
using laparoscopic surgical techniques, most repor- 
ting good short- and intermediate-term results. As of 
January 2004, no randomized controlled trials have 
been reported comparing laparoscopic to conventio- 
nal abdominal POP procedures based on a search of 
the OVID Medline 1996 to week 3 2004 Database 
and Current Contents/All Editions 1993 to week 6 
2004 database using the terms “Prolapse” and “Lapa- 
roscopy” or “Laparoscopic Surgery.” There is no rea- 
son to believe that the same procedure performed in 
precisely the same manner using the same materials 
would have any different outcome using the laparo- 
scopic abdominal technique compared with the open 
abdominal technique. However, as procedures are 
modified to allow them to be more easily performed 
laparoscopically, it is essential to establish indepen- 
dently the effectiveness of the modified procedures. 
Also to be established are the learning curves and the 
procedure volume and frequency necessary for main- 
tenance of proficiency for both prolapse surgery by 
all routes and techniques. 


6. ROUTE OF SURGERY SUMMARY 


Textbooks of pelvic surgery often describe both 
abdominal and vaginal route POP procedures 
without commenting on the basis for the selection of 
the route of surgery. When mentioned, most authori- 
ties repeat the mantra that the pelvic surgeon should 
be proficient at procedures from both routes and 
should tailor the procedure to the patient and her spe- 
cific defects, decrying the “one procedure fits all” 
concept. Relative indications cited for abdominal 
surgery include other reasons that mandate an abdo- 
minal approach such as pelvic masses, the likelihood 
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of dense pelvic adhesions, or the need of other extra- 
pelvic abdominal procedures and procedures that can 
only be performed by one route, such as sacral col- 
popexy or perineal reconstruction [30, 31]. Additio- 
nal factors mentioned for consideration are the 
patient’s medical condition, weight, and the sur- 
geon’s preference and expertise [32]. Vaginal colpo- 
cleisis may be recommended as the procedure of 
choice for the extremely frail patient who has not had 
success with conservative therapy and whose health 
status precludes extensive surgery [33], such as 
abdominal sacral colpopexy. In the end, most autho- 
rities conclude that there are not good data on which 
to base the decision for the route of surgery [31]. 


There is level I evidence that abdominal route surge- 
ry is more effective and durable in correcting anato- 
my and more effective in correcting or preserving 
vaginal and lower urinary tract function and that 
vaginal route surgery has fewer serious perioperative 
complications [18, 19]. Maher also demonstrated 
that sacrospinous colpopexy was faster and cheaper 
to perform with a quicker return to activities of daily 
living [19]. In addition, there is level I evidence that 
vaginal route surgery employing either the unilateral 
or bilateral sacrospinous apical suspension has a 
significantly higher risk or recurrent anterior-apical 
prolapse than abdominal route surgery employing a 
mesh sacral colpopexy technique [18, 19]. However, 
the overall quality of life following either route of 
surgery appears similar. 


There is level II and III evidence that constipation 
with chronic straining, obesity, cigarette smoking 
and chronic obstructive pulmonary disease, and high 
occupational or recreational physical stress or impact 
may contribute to the development of POP and could 
represent risk factors for recurrence of POP that 
could be considered when deciding on the route of 
surgery. 


The epidemiological evidence indicates that most 
POP surgery in the United States is performed via the 
vaginal route. 


IV. CONCOMITANT 
HYSTERECTOMY 


Hysterectomy is a frequent procedure at the time of 
POP repair, however, there is a lack of evidence sug- 
gesting that hysterectomy improves the outcome of 
POP surgery. By vaginal route, hysterectomy conco- 
mitantly with the repair of pelvic support defects is 


still the standard practice in most parts of the world 
despite descent of uterus itself being a result, not a 
cause of prolapse. But increasingly, women may 
wish to avoid hysterectomy. The delay in childbea- 
ring until a later age, the belief that the uterus is 
important for sexual satisfaction and the successful 
conservative managements for meno-metrorrhagia, 
can explain this evolution. Some authors [34] [35] 
don’t agree with routine hysterectomy, challenging 
the need for removing the uterus as part of the pri- 
mary POP procedure. There are no prospective stu- 
dies comparing sacrocolpopexy and sacrohystero- 
pexy, or any studies which compare sacrocolpexy 
with total versus subtotal hysterectomy. Constantini 
[36] reported a series of 21 patients who underwent 
colposacropexy (5 patients), hysterectomy and 
sacrocolpopexy (9 patients) and hysterocolposacro- 
pexy (7 patients) with a median follow-up of 31.6 
months. Fedorkow [37] compared sacrovaginopexy 
and sacrovaginopexy with concurrent hysterectomy. 
While overall morbidity is similar with the 2 proce- 
dures, the operating time is significantly shorter 
without hysterectomy. The other studies were perfor- 
med to assess anatomic results of sacrohysteropexy 
(Table 5), hysteropexy case series (Table 6) and 
vaginal suspension with and without hysterectomy 
(Table 7). 


The main use of the sacrospinous uterine fixation is 
to resolve POP and preserves fertility. However, this 
operation can also be used for older women [38]. 
There a few case series regarding uterine preserva- 
tion in the case of uterine prolapse, including sacros- 
pinous ligament suspension, the Manchester and 
various other techniques including high uterosacral 
ligament suspension, endopelvic fascial fixation, 
coccygeous muscle fixation, or iliococcygeus fascial 
attachment. The small numbers in these diverse case 
series do not allow any recommendation about these 
procedures. 


Three studies compare vaginal hysterectomy with 
uterine-preserving vaginal reconstruction (Tables 8 
and 9). Uterine preservation or removal did not 
appear to affect the risk of POP recurrence. A series 
of colposacrospinous fixation reports by Nieminen 
K. et al., suggests that concomitant hysterectomy 
caused a statistically significant increase in the dura- 
tion for the procedure [39]. Based on his follow-up 
evaluation of 122 patients at mean of 24 months (1- 
141 m.), Nieminen reports that surgeon skill (OR = 
2.72 if less than 20 operations), the post-operative 
infectious complications (particularly urinary with 
OR = 3.65) and vaginal cuff infections with (OR = 
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Table 5. Case series for sacrohysteropexy 


Authors Year Operative No Follow-up Success Anatomic Recurrence Hospital 
technique months ant median post stay (days) 
Banu 1997 Sacrohysteropexy 
[31] mersilene mesh 19 3-5 years 100% Sites not reported separately 
Leron 2001 Sacrohysteropexy 13 15.6 months 92.3% 7.6% 4.6 
[32] Teflon mesh (4-49) 1/13 (4-6) 
Barranger 2003 Sacrohysteropexy 30 44.5 months 93,3% 3.3% 3.3% 
B3] mersuture mesh (2-156) 1/30 cystocele 1/30 
grade II hysterocele ? 
grade II + 
elongated cervix 
Table 6. Case series for others techniques of hysteropexy 
Authors Year Operative No Follow-up Success Anatomic Recurrence Hospital 
technique months rate stay (days) 
Rimailho 1993 abdominal 92 60 87% 4 patients underwent 
[34] anterolateral re-operation ? 
hysteropexy 
(Kapandji) 
Cornier 1994 laparoscopic assisted 
[35] anterolateral 
hysteropexy(Kapandji) 7 > 12 100% ? 6-7 
Maher 2001 laparoscopic high 
[20] Mc Call 43 12+/-7 (6-32) 79% ? 5 (2-10) 


6.13), patient age and duration of follow-up affect 
the risk of POP recurrence [40]. However, he did not 
find that preoperative prolapse grade, nor the asso- 
ciations with hysterectomy have a significant role. 
There is unclear evidence regarding functional out- 
comes when hysterectomy is added to POP proce- 
dures. The concerns with sexual, urinary and bowel 
function require significant additional research. 


The Manchester operation, with an induced infertili- 
ty estimated to be as high as 60% to 80%, an increa- 
sed risk of miscarriage and premature labour, and a 
dystocia rate severe enough to induce 20 to 55% of 
Caesarean sections, is limited to historic interest. 
There are some reports of deliveries after uterine 
fixation, most of these by Caesarean section [34, 
35]. Nevertheless, some spontaneous vaginal delive- 
ries have been recorded, with a post-partum prolap- 
se recurrence rate between 0 and 40% [41, 42]. 


There is an urgent need for well-designed RCT com- 
paring these prolapse procedures with and without 
hysterectomy. 


1380 


V. CONCOMITANT FUNCTIONAL 
DISORDERS 


There is good evidence that POP and POP repairs 
impact on urinary, sexual and anorectal function. A 
common misperception has been that most patients 
with anterior vaginal wall prolapse also experience 
stress incontinence, however, there is no defining 
degree of anatomic abnormality that links anterior 
wall prolapse with SUI. Women with Stage II or IV 
POP may have normal lower urinary tract function, 
may have difficulties with control of urine, (both 
from a problem of urethral sphincteric incompeten- 
ce or a compliance abnormality) may have irritative 
voiding symptoms (frequency, urgency, dysuria 
and/or nocturia) and finally they may have problems 
with voiding dysfunction (hesitancy, incomplete 
emptying, retention). At least one study has shown 
that the symptoms of lower urinary tract dysfunction 
are Statistically significantly more prevalent in 
women with pelvic organ prolapse than in those 
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women that have good support of the pelvic floor 
[43]. Ng et al reported the high rate (42%) of conco- 
mitant POP procedures in 264 women undergoing a 
continence procedure [44]. Ellerkmann, et al, corre- 
lated functional symptoms and the location and seve- 
rity of pelvic organ prolapse in 237 women [45]. 
Seventy-three percent reported urinary incontinence 
(13% stress, 3% urge, 5% unconscious leakage and 
76% both urge and stress incontinence) and nineteen 
percent also reported episodes of enuresis. Frequen- 
cy and urgency were common, and reported by 85% 
of these women. Symptoms of voiding dysfunction 
were also common and reported by 34-62% of these 
women. 


There are also studies that have confirmed that motor 
urge incontinence can occur in conjunction with 
advanced pelvic organ prolapse. Studies by Wall and 
Hewitt [46] and Rosenswieg [47] have demonstrated 
that a significant number of women with advanced 
pelvic organ prolapse complain of motor urge incon- 
tinence which is, at times, documented on urodyna- 
mic testing. 


Nguyen and Batia noted that there was a resolution 
in the urge incontinence after surgical repair of pel- 
vic organ prolapse in 24/38 women and it persisted 
in 14/38 women [48]. So data would seem to indica- 
te that there is a significant correlation of stress, urge 
and mixed incontinence in patients with pelvic organ 
prolapse. Whether this truly relates to the pelvic 
organ prolapse or whether the muscles, nerves and 
connective tissues of the pelvic floor that are respon- 
sible for maintaining pelvic support are also respon- 
sible for maintaining bladder control. Factors such as 
age, vaginal delivery, denervation of the pelvic floor, 
composition of pelvic support, connective tissue, 
obesity and a chronic lung disease have been known 
to increase both urinary incontinence and pelvic 
organ prolapse. There have also been data to support 
that advanced pelvic organ prolapse can cause obs- 
truction of the lower urinary tract leading to various 
types of voiding dysfunction including hesitancy, 
prolonged time to void, change in position and even 
elevated post void residuals and urinary retention. 


Fitzgerald et al [49] noted that there was a resolution 
of urinary retention or incomplete emptying in 
patients after surgery for advanced pelvic organ pro- 
lapse in 89% of 35 patients who had stage 3 or stage 
4 pelvic organ prolapse. This study noted that the 
average post void residual was 226 cc preoperative- 
ly, with 89% of patients having a post void residual 
of <100 cc postoperatively. 


The correlation and impact of defecatory dysfunc- 
tion on the surgical correction of pelvic organ pro- 
lapse has been looked at in numerous papers, but no 
level 1 evidence is available. Jackson et al [50] 
reported that 42 of 250 women with urinary inconti- 
nence and/or pelvic organ prolapse also had fecal 
incontinence for an overall prevalence of 17%. It 
was interesting that 76% of these women declined 
referral to a colorectal surgeon and 10 accepted 
referral. In this same group of women, 70 had isola- 
ted pelvic organ prolapse in the absence of any uri- 
nary incontinence and five or 7% were incontinent of 
feces. This study did show a strong association bet- 
ween urinary incontinence and fecal incontinence. 
Meschia et al [51] evaluated 881 women with symp- 
toms of urinary incontinence and/or genital prolapse, 
178 of whom also had anal incontinence. There were 
a significant number of women with prolapse greater 
than grade 2 that noted anal incontinence (18% in 
patients with the prominent prolapse being the cervix 
or the cuff all the way up to 35% in women where the 
prominent prolapse was the posterior vaginal wall). 


Ano-rectal dysfunction was also commonly reported 
with approximately 66% reporting constipation, 
although dyschezia, incomplete evacuation, and the 
need to place a finger in the rectum or vagina to faci- 
litate defecation were also common complaints. 
Thirty-six percent reported using either fiber supple- 
ments or stool softeners on a regular basis to facilita- 
te defecation, 18% reported using enemas and 31% 
reported using laxatives. Sixty-three percent of 
women reported bouts of fecal incontinence that 
significantly interfered with normal activities, and 
56% thought their fecal incontinence was getting 
worse. 


There is a need for research on the optimal evalua- 
tion and treatment strategies for these common 
concomitant disorders. 


VI. EFFICACY OF 
SPECIFIC PROCEDURES 


Apical Defects: The apex is the keystone of pelvic 
organ support. Without good suspension of the ute- 
rus or post-hysterectomy vaginal cuff, the ventral 
and dorsal walls are exposed to intra-abdominal 
forces that drive these tissues toward the introitus. 
The best surgical correction of the anterior and pos- 
terior walls is doomed to failure unless the apex is 
adequately supported. While recognition of apical 
defects is one of the biggest problems in diagnosis of 
pelvic support defects, surgical correction of the 
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apex has several good options with relatively high 
success rates. Specific procedures to address apical 
defects can be divided by the absence or presence of 
the uterus, either post-hysterectomy vaginal vault 
prolapse or uterine prolapse. The latter include vagi- 
nal hysterectomy used to treat the prolapse, prophy- 
lactic procedures to prevent future pelvic organ pro- 
lapse, or to preserve the uterus in the presence of 
support defects. 


In the case of post-hysterectomy apical defects, vagi- 
nal procedures can be either supportive or obliterati- 
ve. Clark et al [52] reported that the highest rates of 
reoperation for pelvic floor disorders in a managed 
care system occurred in women undergoing surgery 
for apical defects (33% reoperation) or combined 
anterior/apical (15%) or posterior/apical (12%). 


1. APICAL SUPPORT PROCEDURES PERFORMED 
PER VAGINAM INVOLVING THE UTERUS: 


Establishment of vaginal support in hysterectomy is 
recommended by most authorities (level 4 evidence) 
and may be achieved by a “prophylactic” procedure 
in cases of normal uterine support: attachment utero- 
sacral ligaments to the vaginal cuff, McCall culdo- 
plasty, and Mayo culdoplasty. There are no reports 
comparing these procedures. Cruikshank [53] repor- 
ted better support of the apex with McCall culdo- 
plasty in a randomized trial comparing this procedu- 
re with simple peritoneal closure or vaginal Moscho- 
witz procedures (Level 1- evidence). In cases of ute- 
rine prolapse at the time of vaginal hysterectomy, 
multiple procedures have been recommended. In 
addition to these same culdoplasty techniques 
recommended in textbooks, there are several reports 
of uterine preservation with apical support proce- 
dures. These are mostly retrospective case series 


Table 10. High Uterosacral Ligament Suspension Procedures 


N 
Pohl & Frattarelli 1997 (Pohl, 1997 #41) 40 
Jenkins 1997 (Jenkins, 1997 #28) 50 
Barber 2001 (Barber, 2000 #14) 46 
Karram 2001 (Karram, 2001 #29) 202 
Shull 2000 (Shull, 2000 #42) 289 
Amundsen 2003 33 
“culdosuspension” to sacrouterine/cardinal complex 
Comiter 1999 100 


(level 3 evidence) using the sacrospinous ligament 
fixation involving fewer than 50 subjects with short 
follow-up and poorly defined outcome criteria [34, 
35]. 


2. APICAL SUPPORT PROCEDURES PERFORMED 
PER VAGINAM POST-HYSTERECTOMY 


a) Suspensory procedures: 


1. HIGH UTEROSACRAL 
(HUSLS). 


LIGAMENT SUSPENSION 


First reported in 1997, this procedure suspends the 
vaginal apex to the remnants of the uterosacral liga- 
ments at the level of the ischial spines and cephalad, 
with attention to incorporation of the rectovaginal 
fascia and pubocervical fascia into the permanent 
sutures at the apex (Table 10). The procedure main- 
tains the vaginal axis in the midline, allows adjust- 
ment of the vaginal length, and can include use of 
allograft or xenografts in the suspension (level 3 evi- 
dence). Intra-operative ureteric injury has been 
reported to be 1-11% [54], and intraoperative cysto- 
scopy after tension is placed on these sutures is an 
important part of the procedure. Bowel dysfunction 
has been described due to narrowing of the rectosig- 
moid as it passes through the levator plate. Despite 
these seeming disadvantages, the procedure has lar- 
gely replaced the sacrospinous ligament suspension 
in many urogynecologic practices in the U.S. becau- 
se it optimizes the vaginal length, restores vaginal 
axis to its original axis to the uterosacral ligaments, 
and provides good support with permanent sutures. 


2. ILIOCOCCYGEUS FASCIA FIXATION. 


This procedure is can be used when the intraperito- 
neal approach is not feasible during vaginal repair of 


f/up in mos success rate complications 
(range) 

6-40 89% 

6-48 88% 

15.5(3.5-40) 90% 11% ureteral 
6-36 895 2.4% ureteral 
(not stated) 87% 

28(6-43) 82% 

17.3(6.5-35) 92% 
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the apex (level 3 evidence). It sometimes is perfor- 
med with a suture-passing device, and is performed 
bilaterally. Shull et al [55] reported on 42 women 
with 6wk-5 yr follow-up after iliococcygeus fixa- 
tion: apical support was optimal in 39 subjects 
(93%), but eight subjects had apical or other defects 
(18%). Meeks et al [56] reported a 96% objective 
cure in 110 subjects followed 3-13 years. In a retros- 
pective case-control study, Maher and colleagues 
[57] reported similar subjective (94%, 91%) and 
objective (67%, 53%) success with the sacrospinous 
ligament suspension (n=78) compared to the iliococ- 
cygeus fascial fixation (n=50) (level 2- evidence). 


3. MAYO CULDOPLASTY: 


This modification of the McCall’s culdoplasty was 
used in a large retrospective series from the Mayo 
clinic[58], with 82% of patients “satisfied” on sub- 
jective follow-up with few intraoperative complica- 
tions. It may achieve its suspension in a similar 
mechanism to the uterosacral ligament suspension, 
although no direct comparisons exist. 


4. SACROSPINOUS LIGAMENT SUSPENSION (SSLS) OR 
FIXATION. 


The popularity of this vaginal apical procedure has 
been somewhat superseded by the high uterosacral 


Table 11. Sacrospinous Ligament Suspension Procedures* 


ligament suspension, although the SSLS may still be 
considered in cases where the uterosacral ligament 
approach is not feasible (such as severe pelvic adhe- 
sions preventing access to the cul-de-sac.) The 
advantage of the procedure is simultaneous repair of 
the anterior and posterior wall defects, ability to 
excise excess vaginal skin, and less postoperative 
bowel dysfunction. See above for two randomized 
controlled trials [57,59] with similar results favoring 
the abdominal approach. The unilateral suspension 
does not seem to compromise coital function. Howe- 
ver, sacrospinous ligament suspension cannot leng- 
then an already shortened vagina. Infrequent compli- 
cations include buttock pain or sacral/pudendal 
nerve injury. The recurrence of cystocele high in the 
vagina has been reported at 20-22% in several stu- 
dies [60], and as high as 92% in one series [24]. 
There is some evidence (level 3) that the Michigan 
modification, which draws all four vaginal walls in 
direct contact with the coccygeus muscle using 
absorbable suture, may avoid this complication [61] 
Table 11). 


5. LEVATOR MYORRHAPHY WITH APICAL FIXATION. 


This procedure has been reported by a single urolo- 
gy group [62, 63] who describe an apical fixation 


Citation N f/up in mos success rate complications 
(range) 

Morley 1988 (Morley, 1988 #38) 92 1 mo-lly 82% subjective, objective 
Imparato 1992 (Imparato, 1992 #27) 155 ? 90% objective 

Shull 1992 (Shull, 1992 #43) 81 2-5y 65% objective 

(Pasley, 1995 #39) Pasley 1995 144 6-83 mo 94% subjective, objective 
Benson 1996 (Benson, 1996 #15) 42 12-66 mo 29% objective 

(third party), RCT 

Hardiman 1996 (Hardiman, 1996 #23) 125 26.4 mo 98% objective 

Penalver 1998 (Penalver, 1998 #40) 160 18-78 mo 85% objective 

Colombo 1998 (Colombo, 1998 #18) 62 4-9y 73% subjective, objective 
Meschia 1999 (Meschia, 1999 #36) 91 1-6.8 y (94%) ** objective 

Sze 1999 (Sze, 1997 #45) 54 7-72 mo 67%0*** objective 

Lantzsch 2001 (Lantzsch, 2001 #30) 123 6 mo-9y (97%)**** objective 


* using publications reporting more than 50 subjects, interpretable data. One RCT is included in which 42 subjects were rando- 


mized to SSLS 


** apex only; recurrent cystocele 16%, recurrent rectocele 10%, recurrent enterocele 6% 


xx** 13/18 anterior wall recurrence 


**** apex only; 10 recurrent cystoceles, 1 recurrent rectocele, 1 recurrent enterocele 
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with closure of the levator ani in the posterior wall, 
but 3/14 sexually active patients reported dyspareu- 
nia. 42/47 patients were described as “cured,” but 
subjective follow-up was available on 35 subjects at 
a mean of 27.9 months. Five (14%) had undergone 
subsequent repairs for symptomatic prolapse, and a 
further 7 were found to have a significant cystocele 
on examination. One patient had a re-operation for 
ureteral obstruction, while 5/47 had an intraoperative 
ureteric compromise requiring release of suture. The 
procedure was described as safe and effective, but 
compared to other procedures the rates of dyspareu- 
nia and ureteric injury are high, and the levator 
myorrhaphy cannot be recommended at the present 
time. 


Several additional apical suspension techniques have 
been proposed, including the posterior intra-vaginal 
slingplasty. However, at the time of this literature 
review, scientific manuscripts have not been publi- 
shed and therefore these techniques are not included 
in this chapter. 


b) Obliterative procedures: 


1. LEFORT COLPOCLEISIS/TOTAL COLPECTOMY WITH 
HIGH LEVATOR MYORRHAPHY 


These procedures are offered to women with Stage 
II-IV POP who no longer wish to preserve coital 
function. With partial colpocleisis, rectangles of 
vaginal epithelium are excised from the dorsal and 
ventral surfaces of the prolapse, and the vagina is 
inverted with the scarring of the raw surfaces (rein- 
forced with sutured skin edges) acting to obliterate 
the vagina. The enterocele is not addressed, and the 
uterus is left in situ unless there is separate patholo- 


Table 12. Obliterative vaginal procedures for apical defects 


gy. In colpectomy, all vaginal skin is removed, and a 
variety of modifications have been reported, inclu- 
ding concomitant hysterectomy and/or high levator 
myorrhaphy. 


In the U.S, the number of LeFort procedures has 
declined from a high of 17,200 in 1992 to a low of 
900 procedures in 1997 [22], while the number of 
vaginectomy procedures ranged from a high of 3229 
procedures in 1989 to a low of 32 procedures in 
1995. Nevertheless, obliterative procedures have an 
important role to play in the management of pelvic 
organ prolapse: in many women, the loss of coital 
function is balanced by the positive impact on their 
daily activities. These procedures are performed on 
an outpatient basis with an immediate return to nor- 
mal activities, and success rates have been described 
as high as 100% (level 3 evidence), but the ventral 
(anterior) wall of the vagina is drawn to the dorsal 
(posterior) wall; thus, if the bladder neck is incorpo- 
rated into the obliteration, the risk of urinary incon- 
tinence after the procedure can be as high as 42% 
unless the distal anterior wall is spared or unless an 
anti-incontinence procedure is performed concur- 
rently. Table 12 summarized recent studies. 


Enterocele repair as a separate entity has been repor- 
ted by few groups. Tulikangas et al [64] reported that 
of 49 women undergoing vaginal repair of enteroce- 
le using permanent suture at the time of a variety of 
concomitant procedures, one-third had a recurrence 
of Stage II prolapse within the mean follow-up per- 
iod of 16 months, with a loss of vaginal length 
(median 2.5 cm) and introital caliber (median 2.5 
cm) that did not appear to affect sexual function in 
most subjects. 


Citation n pt age follow-up cure comments 
(mean) 
Partial colpocleisis 
Fitzgerald 2003 64 18y 97% * 
Total colpectomy 
DeLancey 1997 33 78y 35 mos 100% 
Cespedes 2001 38 Tly 24 mos 100% 
Harmanli 2003 41 28.7 mos 100% 12 TVH, 10 paravaginal 
von Pechmann 2003 62 12 mos 97% 37 TVH 
Moore 2003 30 19 mos 90% 3 reoperations for 


prolapse 


*14% takedown rate in patients undergoing concomitant pubovaginal sling 
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c) Transabdominal POP Procedures 


Sacrocolpopexy is a useful procedure for the recons- 
tructive surgeon. It is believed to be durable, tea- 
chable, and have an acceptable risk/benefit ratio. As 
discussed earlier, direct comparisons of route of sur- 
gery have used sacrocolpopexy as the abdominal 
procedure of choice. Although there is level I evi- 
dence for the usefulness of this operation in POP, 
there are many unanswered technical questions, 
including concomitant procedures and optimization 
of urinary tract function. 


Concomitant operations include continence proce- 
dures, hysterectomy and other prolapse procedures. 
Continence procedures were discussed previously in 
this chapter. The perceived need for concomitant 
hysterectomy prior to the sacrocolpopexy varies by 
country. In the United States, hysterectomy has often 
been performed prior the sacrocolpopexy. Several, 
but not all, authors have reported data that indicate 
concomitant hysterectomy is safe without any appre- 
ciable increase in infectious or rejection risks. 


Few studies about sacrocolpopexy after previous 
hysterectomy reported experience with mesh ero- 
sion: patients, surgical procedures and synthetic 
materials were different and comparisons appeared 
very difficult. Mesh erosion rate range from 2.7% to 
40%. Visco et al [65] reported on 155 women and 
found erosion rate of 3.2% with abdominal sacrocol- 
popexy, 4.5% when combined with colpoperineo- 


pexy, 20% (6/30) with combined abdominal-vaginal 
approach (16% (4/25) when the sutures and 40% 
(2/5) when the mesh was vaginally introduced. Table 
13 summarizes these studies. 


The role of concomitant culdeplasty has not been 
determined. Geomini et al reported a 93% success 
rate for their procedure in the prevention of recurrent 
vaginal vault prolapse, although 25% of patients in 
the series developed a moderate enterorectocele 
postoperatively [66]. The authors attributed this to 
the selective use of a concomitant culdeplasty, and 
have thus recommended that a culdeplasty routinely 
be done with a sacrocolpopexy. Experts vary in their 
recommendations with advocates believing that cul- 
deplasty assists with the prevention of enterocele. 
Surgeons who do not perform routine culdeplasty 
believe the procedure contributes to postoperative 
defecatory dysfunction. No study has been designed 
to address this issue, although one on-going United 
States trial will provide some prospective data on 
this aspect of sacrocolpopexy (NIH — Pelvic Floor 
Disorders Network — CARE Study) [67]. 


There are no standardized outcome measures for 
sacrocolpopexy. Existing studies have selected either 
anatomical or symptom outcome measures. Anato- 
mical outcomes generally measure specific vaginal 
support, using physical exam scoring systems 
(Baden-Walker scale or Pelvic Organ Prolapse 
Quantified). New or recurrent prolapse at sites other 


Table 13. Sacrocolpopexy versus sacrocolpopexy with concurrent hysterectomy : effect on mesh erosion 


Authors year Study operative Mesh No. follow-up Mesh erosion 
technique 
Kohli 1998 [38] retrospective sacrocolpopexy marlex ou mersilene 47 19,9 m 6/47 : 12,71% € 
(1,3-50) 
hystérectomy + marlex ou mersilene 9 19,9 m 
sacrocolpopexy (1,3-50) 1/9 : 11,1% € 
Schettini 1999 retrospective sacrocolpopexy prolene 7 15 m 0 
[39] hysterectomy + 
sacrocolpopexy prolene 8 15m 0 
Culligan 2002 [9] retrospective sacrocolpopexy synthetic 234 6w-24y 3/234 : 1,3%* 
hysterectomy + 
sacrocolpopexy synthetic 11 6w-24y 3/11 : 27,3%* 
Brizzolara 2003 Retrospective 
[40] case-control sacrocolpopexy prolene 52 40 m (1-71) 1/52 : 2% 
cadaver 12 40 m (1-71) 0 
hysterectomy + 
sacrocolpopexy prolene 47 29,5 m (1-74) 0 
cadaver 13 295m (1-74 0 


€ erosion of suture (2 patients) or mesh (5 patients) * significant w = week, m = month, y = year 
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than the apex is important. Several authors have defi- 
ned success as the lack of any vaginal prolapse, 
regardless of impact upon success rate. In Benson’s 
study, a single outcome variable called “optimal” 
was created to combine important aspects of anato- 
my and symptoms. 


There is level one evidence that sacrocolpopexy 
cures apical vaginal prolapse in approximately 85- 
90% of patients. Broader outcome measures that 
include patient satisfaction, anatomic support, com- 
plications, other de novo adverse symptoms, or the 
need for re-operation, would adversely impact the 
success rate difficult to determine. Most studies do 
not describe non-anatomic outcome tools or use non- 
validated measures and therefore the evidence from 
these trials is of limited value. 


Brubaker examined a series of 65 patients who had 
sacrocolpopexy with posterior attachment. She 
reported that anterior persistence or recurrence 
occurred in 19 patients despite cure at the apex and 
recommended concomitant anterior mesh placement. 
[68] Baessler reported a case series of 33 sacrocol- 
popexy patients who had graft placed posteriorly in 
attempt to correct a rectocele. [69] Fifty-seven per- 
cent had persistence or recurrence of rectocele, des- 
pite cure at the apex. These studies point out that 
sacrocolpopexy is effective at correcting apical vagi- 
nal vault prolapse, although the risk of prolapse at 
other sites, and the optimal way to address all poten- 
tial defects is insufficiently studied. 


3. ANTERIOR WALL SUPPORT 


Ahlfelt in 1909 stated that the only problem in plas- 
tic gynaecology left unresolved was the permanent 
cure of cystocele [70]. In 1913 Kelly [71] described 
the plication of the sphincter urethral muscle and the 
anterior colporraphy was born. The success rates 
anterior colporrhaphy in the management of cysto- 
celes ranges from 80-100% in retrospective series 
[72-75] Tablel. Colombo et al in a randomized 
control trial on women with cystocele and stress uri- 
nary incontinence demonstrated that the anterior col- 
porraphy (97% success rate) was superior to the col- 
posuspension (66%) in the management of the cysto- 
cele with long-term follow-up [76]. More recently, 
Weber et al [77] and Sand et al [78] also in rando- 
mized control trials reported the anterior colporraphy 
to be successful in the management of cystoceles in 
only 42% and 57% respectively. 


An alternative to colporrhaphy was described by 
George White [79] in 1912 and rediscovered by 
Richardson [80] in 1976 in his written observations 


regarding defects in the pubocervical fascia. Richard- 
son also advocated the abdominal paravaginal repair 
which has a 75-97% success rate for anterior wall 
support reported in case series[80-84](Table 14). The 
surgical technique of the laparoscopic paravaginal 
repair has been technically described and is feasible, 
but there are no controlled trials describing efficacy 
of the laparoscopic paravaginal defect repair. 


Shull[85] also reported a case series demonstrating 
the safety and efficacy of the vaginal paravaginal 
repair in 1994. Although the success rates of the 
vaginal paravaginal repair for cystoceles in case 
series vary from 67 —100% [79, 85-89] significant 
complications have been reported recently. Malli- 
peddi[88] reported on complications in a series of 45 
including: 1 bilateral ureteric obstruction, 1 retropu- 
bic haematoma requiring surgery, 2 vaginal abs- 
cesses; 2 transfusions. In a series of 100 women 
Young [89] reported a 21 major complications and a 
16% transfusion rate. 


Anterior wall prolapse occurs frequently after other 
prolapse repairs. Paraiso et al[90] reported a 37% 
cystocele rate after 243 women had undergone 
sacrospinous colpopexy and suggested the rate of 
cystocele may decrease with the iliococcygeous fixa- 
tion as there was less posterior displacement of the 
vault. Maher et al [91] subsequently reported high 
rates of cystoceles after both sacrospinous and ilio- 
coccygeous fixation. Kohli et al [92] found the 
concomitant use of transvaginal bladder neck sus- 
pension used in conjunction with the anterior colpor- 
rhaphy was also problematic. Women undergoing 
anterior colporrhaphy alone had a 7 % recurrence 
rate as compared to a 33% recurrence rate after com- 
bined anterior colporrhaphy. 


No randomized control studies have evaluated the 
abdominal or vaginal paravaginal repair in isolation. 
In the previously described trials of Benson et al[93] 
and Maher et al abdominal paravaginal repair was 
performed in the abdominal group if required and an 
anterior colporrhaphy without or without vaginal 
paravaginal vaginally. Both authors reported the 
abdominal group to have a statistically lower rate of 
postoperative anterior vaginal prolapse than the 
vaginal group. 

Raz et al [94] popularized the needle suspension type 
procedure for cystoceles and success rates in case 
series vary from 90-98% [94-96]. The addition of 
polyglactin mesh to the repair appears to have little 
impact on the success[97]. Dmochowski et al [98] 
was not able to reproduce these results although a 
stricter definition of success was employed than in 
previous reports (Table 14). 
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Table 14. Describes various surgical options in the treatment of anterior wall prolapse. 


Author No. Review Success rate (Variably defined) 
Anterior Colporrhaphy 
Stanton [72] 54 up to 2 yrs 85% 
Macer [73] 109 5-20yrs 80% 
Walter [74] 76 1.2yrs 100% 
Porges [75] 388 2.6yrs 97% 
Colombo [76] 33 AC 8-17yrs 97% 
35 colposupension 8-17 yrs 66% 
Sand [78] 70 AC lyr 57% 
73 AC& mesh lyr 75% no mesh complications 
Weber [77] 57 AC 23 month 37% 
26 AC+mesh 23 month 42% no mesh complications 


Vaginal Paravaginal Repair 


White [79] 19 up to 3yrs 100% 
Shull [85] 62 1.6yrs 67% 
Grody [86] 72 0.5-3yrs 99% 
Elkins [87] 25 0.5-3yrs 92% 
Mallepidi [88] 35 1.6yrs 97% 
Young [89] 100 11 months 78% 


Abdominal Paravaginal Repair 


Richardson [80] 60 1.7yrs 97% 
Richardson [81] 213 0.5-6yrs 95% 
Shull [82] 149 0.5-4yrs 95% 
Bruce [83] 27 APR& sling 17 months 93% 

25 APR 17 months 76% 
Scotti [84] 40 39 months 97% 


Concomitant Sling Support 


Raz [94] 107 AC & needle suspension 2yrs 98% 
Raz [96] 50 2.8yrs 90% 
Gardy [95] 58 AC & needle suspension 2yrs 95% 
Safir [97] 112Ras + polyglactin mesh 21 months 92% 
Dmochowski [98] 47 Raz type 47 months 43% 
Cross [155] 36 AC & pubovaginal sling 20 months 92% 
Goldberg[99] 53 AC& sling procedures 1 yr 81% 

90 AC lyr 58% 
Benirzi [156] 36 AC & vaginal wall sling 17months 95% 


APR Abdominal paravaginal repair 
AC Anterior colporrhaphy 
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Goldberg et al [99]demonstrated in a case control 
study that women with cystocele and stress urinary 
incontinence that the addition of the pubovaginal 
sling to the anterior colporrhaphy significantly redu- 
ced the recurrence rate of cystocele from 42% in the 
control group to 19% in the anterior colporraphy and 
sling group (P<0.05). 


4. POSTERIOR WALL SUPPORT 


The posterior vaginal compartment includes per- 
ineum, rectum and the peritoneum of the cul-de-sac. 
The relationship of the rectum dominates this com- 
partment and the vaginal, transanal and abdominal 
approaches are available for the management of rec- 
toceles. Two randomized control trials comparing the 
vaginal and transanal approaches to rectocele have 
been completed [100, 101]. Khan randomonly allo- 
cated 57 women with symptomatic rectoceles to 
transanal (n=33) or transvaginal (n=24) repair and 
provided mean review at 2 years. Nieminen et al ran- 
domonly allocated 30 women with symptomatic rec- 
toceles, 15 to each arm, with review at 1 year. 
Women with prolapse other than rectoceles were 
excluded. Both trials demonstrated that the transva- 
ginal approach was associated with fewer subse- 
quent prolapse procedures than the transanal approa- 
ch. Khan reported 10 of 33 (30%) required further 
surgery for rectocele or enteroceles in the transanal 
group as compared to 3 of 24 (13%) in the transva- 
ginal arm. Nieminen reported 67% had persisting 
posterior wall prolapse on review in the transanal 
group as compared to 7% in the transvaginal group 
(p=0.01). Improvement in prolapse symptoms was 
seen in 93% in the vaginal group as compared to 
73% in the transanal group (P=0.08). Both authors 
demonstrated the vaginal approach to significantly 
reduce the point Ap on the posterior vaginal wall as 
compared to the transanal approach. Postoperative 
defecography also demonstrated a non-significant 
decrease in depth or rectocele in the vaginal group as 
compared to the transanal. Postoperatively symp- 
toms of impaired evacuation improved significantly 
in both groups. However, a retrospective review has 
suggested a greater dyspareunia rate after vaginal 
rectocele repair as compared to the transanal approa- 
ch [102]. De novo dyspareunia was reported in one 
woman in the transvaginal arm of Khans study and 
Nieminen actually reported improved sexual func- 
tion after the correction of the rectocele in both 
groups. 


While the transvaginal approach to posterior wall is 
superior to the transanal approach significant varia- 


tion exist in the literature on the method of transva- 
ginal repair. Francis and Jeffcoate described the tra- 
ditional levator ani plication where the puborectalis 
muscle is plicated transversely in 1961. The levator 
ani placation (LAP) produced an acceptable anato- 
mical result but 50% described significant dyspareu- 
nia [103]. Kahn and Stanton produced similar anato- 
mical results with less successful functional out- 
comes including dyspareunia increasing from 18% 
preoperatively to 27% postoperatively [104] (Table 
15). 


Milley and Nichols recommended transverse plica- 
tion of the rectovaginal fascia as a means of correc- 
ting rectoceles and recognized the non-anatomic 
result from levator plication [105]. Richardson attri- 
buted rectoceles to be due to breaks in the rectovagi- 
nal fascia and advocated the isolated repair of the 
focal defects [106]. Following his work several 
reports have demonstrated favorable anatomical out- 
comes from the discrete defect repairs while sexual 
activity frequently improved as demonstrated in 
Table 15 [107-109]. Obstructed defecation defined, 
as a need to use digital pressure in the vagina, per- 
ineum or rectum to aid in bowel evacuation is a com- 
mon symptom experienced by 30% women with ute- 
rovaginal prolapse[110] and between 30 —100% of 
women with symptomatic rectoceles in Table 15. 
While the discrete fascial repair offers an excellent 
anatomical outcome and does not adversely affect 
sexual function the ability to correct obstructed defe- 
cation ranges from 35-50% [107-109]. More recent- 
ly Singh et al [111] and Maher et al [112] advocated 
the midline fascial plication reporting similar anato- 
mical outcomes while successfully correcting obs- 
tructed defecation in over 80% and frequently impro- 
ving sexual function (Table 15). 


Abramov et al [113] retrospectively compared the 
midline fascial plication and discrete site specific 
repair for rectoceles. They noted a significantly 
higher recurrence rate of rectoceles following the 
discrete site-specific repair (32%) as compared to 
13% following the midline fascial plication 
(P=0.015). The correction of the rectovaginal fascia 
defect that allows entrapment of feces on straining in 
significant rectoceles maybe to large to be repaired 
with the discrete approach [107] and appears to be 
corrected by the more robust midline fascial plica- 
tion. A randomized control trial is required to com- 
pare the discrete fascial repair and the midline fascial 
plication in the management of rectoceles. 


Lyons [114] reported on the laparoscopic approach 
to the rectocele repair in 20 women who where pros- 
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Table 15. Describes the anatomical and functional outcome for various surgical techniques for transvaginal correction of 
rectocele. 


Author No. Review Type repair Preoperative Postoperative 
Mellegren [24] 25 12 months LAP* Anatomical prolapse - - 
Obstructed defecation 48% 0% 
Constipation 100% 88% 
Dyspareunia 6% 19% 
Khan [5] 171 42 months LAP Anatomical prolapse 64% 31% 
Obstructed defecation _ 33% 
Constipation 22% 33% 
Dyspareunia 18% 27% 
Cundiff [9] 69 12 months discrete fascial Anatomical prolapse 62% 12% 
Obstructed defecation 39% 25% 
Constipation 46% 13% 
Dyspareunia 29% 19% 
Kenton [8] 55 12 months discrete fascia Awareness prolapse 86% 5% 
Obstructed defecation 30% 15% 
Constipation 41% 20% 
Dyspareunia 28% 24% 
Porter [10] 125 18 months discrete fascial Anatomical prolapse 100% 18% 
Obstructed defecation 30% 14% 
Constipation 60% 50% 
Dyspareunia 67% 46% 
Singh [12] 26 18 months midline fascial Anatomical prolapse 78% 8% 
plication Obstructed defecation 57% 36% 
Constipation - = 
Sex Dysfunction 31% 37% 
Maher [13] 38 12 months midline fascial Anatomical prolapse 100% 11% 
plication Obstructed defecation 100% 13% 
Constipation 76% 24% 
Dyspareunia 14% 2% 
Abramov [14] 53 lyr midline fascial objective success rate 87% 
59 lyr discrete fascial objective success rate 68% 


* LAP: Levator Ani Plication 
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pectively evaluated. At 1 year 80% of the women 
had symptomatic resolution of prolapse and digital 
defecation. 


Baessler and Schuessler [20] described the abdomi- 
nal approach to rectocele with a posterior mesh 
extension at sacral colpopexy. On objective exami- 
nation at mean of 26 months, 57% were found to 
have recurrent rectoceles. The authors recommended 
a posterior vaginal repair are incorporated for low 
rectocele at time of sacral colpopexy. Alternatively, 
Fox and Stanton[115]described a 93% success rate 
for rectoceles at 14 months in 29 women undergoing 
sacral colpopexy and post mesh extension to the per- 
ineum for vault prolapse and rectocele. Sullivan et al 
[116]described their experience with the total abdo- 
minal approach using a Marlex (Bard) mesh for 
recurrent prolapse or combined rectal and vaginal 
prolapse. At 5-year review 28% women required fur- 
ther surgery for rectocele or rectal mucosal prolapse 
and 10% required surgery for complications specific 
to repair. 


In conclusion level 1 evidence demonstrates that the 
vaginal approach to rectocele appears to have a 
lower risk of subsequent prolapse than the transanal 
approach [100, 101]. Within the vaginal approach the 
levator ani plication has been largely superceeded by 
fascial repairs on the basis of multiple case series 
(Level 3 evidence). Level 3 evidence suggest that the 
midline fascial plication may offer a superior anato- 
mical and functional outcome as compared to the 
discrete site-specific fascial repair [111-113]. A pros- 
pective randomized trial comparing these procedures 
is required. The laparoscopic approach and the pos- 
terior extension of mesh at time of sacral colpopexy, 
in the treatment of posterior compartment prolapse 
require further evaluation. 


VII. THE ROLE OF MATERIALS 
FOR POP SURGERY 


Where primary anterior or posterior colporrharphy 
fails, gynaecologists involved in reconstructive pel- 
vic floor surgery frequently employ synthetic or bio- 
logical grafts to re-inforce subsequent vaginal 
repairs. A wide variety of biological and synthetic 
grafts are currently available. The proposed advanta- 
ge of employing a graft is that it will optimise surgi- 
cal outcome without compromising vaginal capacity 
or coital function. The ideal prosthesis should be bio- 
compatible, inert, lack an allergic or inflammatory 
response, be resistant to mechanical stress, sterile, 


non-carcinogenic and available in a convenient and 
affordable form for use [117, 118]. Prostheses may 
be classified as autologous, synthetic, allograft or 
xenograft (Table 13) [119]. A working understanding 
of their inherent strength, surgical handling, reaction 
within human tissues and potential morbidity is 
required to allow appropriate selection. 


1. BIOLOGICAL GRAFTS 


Autologous grafts may be harvested from the vagina, 
thigh or abdomen. The latter options are associated 
with increased peri-operative morbidity and may 
predispose to incisional hernia or unsatisfactory cos- 
metic results. In addition, in women with prolapse 
these tissues may be inherently weaker than normal, 
predisposing to fragmentation and surgical failure. 
Donor fascia lata avoids the morbidity associated 
with autologous tissue harvesting and reduces the 
risk of graft erosion compared with synthetic 
meshes. These grafts are harvested from cadavers 
using an aseptic technique and are soaked in antibio- 
tics [120]. Microbiological cultures are obtained and 
a screen performed for HIV, Hepatitis B and C and T- 
Lymphocyte virus type 1. The prostheses are freeze- 
dried and sterilized using gamma irradiation in kee- 
ping with FDA guidelines. Although preparation and 
screening is scrupulous there is a small risk of prion 
or HIV transmission (1 in 1.67 million)[121]. Ade- 
quate preparation is intended to eradicate antigenic 
expression but some studies have suggested residual 
antigenic effects, which may lead to a ‘graft versus 
host’ type immunological reaction resulting in auto- 
lysis and surgical failure [121]. Alternatively surgical 
failure may arise due to intrinsic deficiencies in the 
strength of the graft. Biomechanical testing and stan- 
dardisation of grafts is recommended to ensure qua- 
lity control. Human derived durra mater has been 
used in the USA but is currently not available in the 
EU countries because of concerns regarding prion 
transmission [122]. 


Porcine and bovine derived xenografts lack the ethi- 
cal implications associated with cadaveric grafts and 
are more readily available. No significant inflamma- 
tory response has been observed in animal trials 
using xenograft material. Remodelling and infiltra- 
tion by fibroblasts with collagen deposition appears 
to occur without shrinkage or surgical failure [123, 
124]. The most widely used grafts are derived from 
porcine small intestinal submucosa (SIS) and porci- 
ne dermis or bovine pericardium. Strict FDA guide- 
lines are in place with regard to processing of these 
grafts. This includes knowledge of animal herd, vac- 


1392 


cination status, feed source, abattoir approval and 
BSE clearance. There are still some concerns howe- 
ver, regarding the latent animal zoonoses. Processed 
SIS is strong, durable, biocompatible, and infection- 
resistant and induces less host reaction compared to 
bovine dermis or pericardium. It is believed that host 
tissues gradually replace it over an 18 to 24 month 
period [123, 124]. 


2. SYNTHETIC GRAFTS 


Synthetic prostheses are sub classified into type 1-4 
according to the type of material, the pore size and 
whether they are mono or multifilament. The pore 
size will influence the flexibility of the prosthesis 
and mechanical anchorage [119, 125, 126]. The ideal 
prosthesis should be flexible and facilitate the passa- 
ge of macrophages/leukocytes. There has been a 
great deal of emphasis placed upon the use of mesh 
with a pore size greater than 75 microns to facilitate 
the migration of macrophages and leukocytes. It 
should be noted however, that the mean diameter of 
leukocytes is (9-15 microns) and macrophages 
(16-20 microns), should allow adequate passage 
through pores less than 75 microns in size [127]. In 
multifilament grafts, the distance between the inter- 
stices is very important. If these are less than 10 
microns than they will allow the passage of small 
bacteria (< 1 micron) but not leukocytes, increasing 
the risk of infection [127]. 


The main risks associated with synthetic prostheses 
are that of extrusion or erosion. Extrusion may result 
from inadequate vaginal closure, superficial place- 
ment of the graft, atrophy or infection. The risk of 
extrusion may be increased by the use of local infil- 
tration increasing tissue volume, resulting in place- 
ment of the graft at an insufficient tissue depth. Ero- 
sion may occur at anytime following surgery and 
may be asymptomatic or present with symptoms of 
discharge, dysparenuia or vaginal pain. The risk of 
erosion or vaginal irritation is also likely to be 
influenced by the stiffness or flexibility of the graft. 
The latter is influenced by both the fiber and pore 
size. While conformity of the synthetic graft to the 
defect site is important, care should be taken to allow 
sufficient excess for re-modelling as most synthetic 
grafts will shrink by approximately 20% over time. 
For the same reason care should be taken where 
grafts are incorporated into apical suspension proce- 
dures eg. sacrospinous fixation. However, even in 
the absence of erosion local reaction to the graft may 
result in inflammation or fibrosis causing vaginal 
pain and dyspareunia. Polypropylene a type 1 syn- 


thetic graft has the lowest rate of erosion (<3%) and 
is therefore the most commonly employed. There is 
huge variation however, in the type of polypropyle- 
ne grafts available and the route of insertion may 
also influence the risk of complications. Combined 
absorbable and non-absorbable prostheses have been 
introduced to further reduce mesh complications but 
there is little evidence to support this claim and early 
re-absorption of as much as 50% of the graft may 
allow insufficient time for adequate fibrosis to take 
place resulting in surgical failure. 


3. ANTERIOR COMPARTMENT 


Biological and synthetic grafts have been used in 
women undergoing anterior repair for primary and 
recurrent cystocoele. Benson was one of the first to 
describe cystocele repair involving mesh but Julian 
was the first to publish a clinical study evaluating 
cystocele repair with and without prosthetic re- 
enforcement in 1996 [128]. Twenty-four women 
with recurrent cystocele following two or more pre- 
vious repairs were allocated to two groups a) repeat 
anterior repair and b) repair with re-enforcement 
using Marlex, a type 1 polypropylene graft (Bard, 
Billerica, Mass, USA). At 24 months follow-up the 
success rate was 100% in those who underwent pros- 
thetic re-enforcement compared to 66% in those who 
underwent anterior repair alone. Mesh erosion was 
recognized in 25% necessitating surgical excision. 


Flood et al evaluated anterior repair re-enforced with 
Marlex mesh in 142 women with a primary cystoce- 
le. The success rate was 100% and 2.1% of women 
developed mesh erosion [129]. Natale described pla- 
cement of a ‘tension-free’ polypropylene prosthesis 
during anterior repair in 138 women with a recurrent 
cystocele. Recurrent prolapse was identified in 2.2% 
at 18 months follow-up [130]. Canepa et al and Nici- 
ta et al have also evaluated anterior compartment 
prolapse repair using polypropylene mesh with 
excellent results. However the surgical technique 
and duration of follow-up varies and there was no 
control group in either study [131, 132]. Composite 
grafts of polypropylene and polyglactin 910 have 
also been evaluated. Migliari employed a mixed 
fiber prosthesis in 15 women undergoing primary 
and recurrent cystocele repair [133]. Only one recur- 
rence was identified at follow-up. There have been 
two subsequent randomized controlled trials evalua- 
ting a polyglactin absorbable mesh (Vicryl, Ethicon, 
Summerville, NJ, USA) [134, 135]. 


In the first study by Sand et al evaluated 161 women 
undergoing primary and recurrent cystocele repair 
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(18). At 12 months follow-up 43% without mesh ver- 
sus 25% with mesh re-enforcement developed clini- 
cally significant recurrent cystocele. In Weber’s, 
study 140 women were assigned randomly to three 
different techniques of anterior repair: standard ante- 
rior repair, standard plus polyglactin and ultralateral 
anterior colporrhaphy. 109 women were reported on 
and (83)76% were available for follow-up. At a 
median follow-up of 23.3 months, satisfactory (stage 
1) or optimal anatomical results (stage 0) for points 
Aa and Ba on the POP-Q evaluation was reported for 
30% of the standard anterior colporrhaphy, 42% 
standard +mesh and 46% undergoing ultralateral 
anterior colporrhaphy. The author concluded that the 
three techniques for anterior colporrhaphy provide 
similar symptomatic and anatomic cure rates and that 
the addition of polyglactin 910 did not confer any 
advantage over standard anterior repair [135]. Koba- 
shi has reported on a total of 172 women undergoing 
primary cystocele repair with a cadaveric fascia lata 
sling and pubic bone anchors with a mean follow-up 
of 12.4 months (range 6 to 28). 132 were available 
for follow-up. 2(1.5%) had a grade 2 cystocele recur- 
rence 13(9.8%) had recurrent or de novo apical vagi- 
nal prolapse [136]. 


Bader et al (2004) evaluated the efficiency of vaginal 
interposition of a tension-free polypropylene mono- 
filament mesh for the repair of cystoceles in 40 
consecutive women. The mesh was positioned under 
the bladder without any fixation and lateral exten- 
sions introduced into the para-vesical spaces in 
contact with the arcus tendinus fascia pelvis. At a 
mean follow-up of 16.4 months +/- 4.7, the early 
complication rate was 7.5% (two vaginal erosions 
and one complete exposition of the mesh) [137]. Von 
Theobald (2003) described a triple operation for pro- 
lapse in 92 women with anterior, middle and poste- 
rior compartment prolapse using polypropylene 
mesh and a posterior retro-and trans levator vault 
suspension sling. There were three cases of vaginal 
erosion and one hematoma of the pararectal fossa 
with secondary abscess formation requiring ablation 
of the implant. There was one immediate anatomic 
failure but the long-term outcome is unclear. Func- 
tion was good with no reports of dyspareunia or dys- 
chesia [138]. Yan et al (2004) evaluated cystocele 
repair by a synthetic vaginal mesh secured anteriorly 
through the obturator foramina in 30 women with a 
grade 2-3 cystocele. At a mean follow-up interval of 
6.7 months (range: 2-12), 90% of the patients had a 
grade 0 and 7% a grade 1 cystocele. One patient had 
no improvement. Two vaginal erosions (7%) were 


observed at 6 and 9 months. For the 14(47%) who 
were sexually active after surgery, 2(14%) complai- 
ned of anterior dyspareunia (23). 


There is a paucity of data on the role of xenografts in 
women with primary and recurrent cystocele 
although several randomised trials are currently in 
progress. Salomon has assessed the feasibility and 
efficacy of a porcine skin collagen implant by the 
transobturator route for the treatment of anterior 
vaginal wall prolapse in 27 women together with 
bilateral sacrospinous fixation. There was no rejec- 
tion of the porcine grafts, but 19% had a persistent 
asymptomatic grade 1-2 cystocele at a median fol- 
low-up of 14 months (range 8 to 24) [139]. 


4. POSTERIOR COMPARTMENT 


There has been a reluctance to employ prosthetic 
material in the posterior compartment because of the 
risk of erosion and concerns regarding dyspareunia. 
A new operation for rectocele, which placed Marlex 
mesh in the rectovaginal septum was described by 
Parker in 1993 [140]. This study on 4 women repor- 
ted significant improvement in defecatory function 
following surgery. Watson et al in 1996 reported on 
a similar technique involving transperineal place- 
ment of Marlex mesh in 9 women with defecatory 
dysfunction [141]. While significant improvement in 
defecatory dysfunction and the size of the rectocele 
assessed by defecating proctography was noted at a 
median follow-up interval of 29 months, there was 
no objective assessment of the degree of vaginal pro- 
lapse in either study before and after surgery. Visco 
reported on the outcomes of sacrocolpopexy expe- 
rience with the introduction of prostheses through a 
vaginal incision, an approach that was discontinued 
due to a high rate of erosion [142]. In the anterior 
segment Polyglactin 910 mesh study by Sand et al 
132 women who underwent rectocele repairs were 
randomly assigned to have mesh folded into the 
imbricated fascia at a level just cephalad to the deep 
transverse perineal muscles [134]. There was no dif- 
ference in recurrence rates between those with rein- 
forcement compared to those who had a standard 
repair. Kohli and Miklos in 2003, described rectoce- 
le repair in 43 women using a dermal allograft to 
augment site-specific fascial repair. There were no 
major complications reported. Thirty-three women 
were available for follow-up (mean 12.9 months) 
with a 93% surgical cure rate defined by POP-Q eva- 
luation [143]. Adhoute et al reported on the outcome 
of 52 non-consecutive women undergoing trans- 
vaginal rectocele and or cystocele repair using a non- 
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reabsorbable synthetic prosthesis (Gynemesh). Uri- 
nary incontinence was reported in 65% of patients, 
and 30% of women had previous pelvic surgery. 
Depending on the prolapse components, the opera- 
tion comprised anterior or posterior mesh implanta- 
tion, hysterectomy and TVT insertion. Patients were 
reviewed at 3, 6 and 12 months (mean follow-up of 
27 months). The anatomical success was 95% for 
cystocele, and 100% for rectocele. Vaginal erosion 
by the mesh occurred in two cases after cystocele 
repair (3.8%) [144]. 


5. MATERIALS SUMMARY 


There are insufficient data at present to make any 
definitive conclusions with regard to the role of pros- 
thetic materials in prolapse surgery. Part of the pro- 
blem arises from the paucity of baseline data regar- 
ding the efficacy of ‘traditional’ anterior and poste- 
rior vaginal repairs. As a result of this the efficacy of 
adding prosthetic material for primary or recurrent 
prolapse affecting these compartments is difficult to 
assess. While adding synthetic or biological grafts 
suggests a theoretical advantage this must be balan- 
ced against potential morbidity and cost [145]. There 
is also a need for further long-term prospective stu- 
dies ideally in the form of randomized controlled 
trials as well as from structured personal series audits 
in order to determine the long-term efficacy and 
potential morbidity associated with the use the use of 
prosthetic materials in primary or recurrent prolapse 
repair. Standardized criteria for staging POP, adequa- 
te follow-up and assessment of effects of surgery on 
bladder, bowel and sexual function are required to 
determine whether or not the use of these grafts 
confers any advantage over standard prolapse repair 
and in which category of patient they should be 
employed. This will allow appropriate selection of 
both the type of prosthesis and the optimal surgical 
approach in women requiring reconstructive pelvic 
floor surgery. However, biological or synthetic pros- 
theses will not compensate for poor surgical tech- 
nique or poorly conceived procedures. 


VIII. ASSESSING POP SURGERY 
OUTCOMES 


The need for outcomes research was highlighted in 
the early 1980s when work by McPherson, Wenn- 
berg and colleagues (1982) demonstrated significant 
geographic variation in the frequency of common 
surgical procedures such as hysterectomy and hernia 


repair.! This variation occurred, even though there 
were no significant differences in the underlying 
rates of disease across the geographic areas studied. 
It was also recognized that there was often no sub- 
stantial results or outcomes information for patients 
who underwent a particular procedure. Additionally, 
there were very few comparative studies to demons- 
trate which intervention was most effective. In light 
of this information, the Agency for Health Care, 
Policy, and Research (AHCPR), now the Agency for 
Health Care, Research, and Quality (AHRQ), made 
outcomes research a strategic planning goal. 


IX. GOALS OF OUTCOMES 
RESEARCH IN PELVIC ORGAN 
PROLAPSE 


Outcomes research seeks to provide evidence about 
the risks, benefits, and results of therapy, so that both 
surgeons and patients can make more informed deci- 
sions. In some disease states, pertinent outcome mea- 
sures are obvious, such as cancer trials where survi- 
val is the primary outcome of interest. In other 
conditions, such as POP, appropriate outcomes may 
be more difficult to select. Historically, clinicians 
have relied primarily on objective anatomic mea- 
sures to judge the results of surgery. Researchers 
have discovered, however, that these measures are 
often not the most important outcomes to patients. 
Patients are often more concerned about symptoma- 
tic improvement, rather than anatomic results. 


In an effort to reach some consensus regarding mini- 
mum data sets for clinical trials of pelvic organ pro- 
lapse, in 1998 and 1999 the National Institute of 
Child Health and Human Development (NICHD), 
with participation from other institutes within the 
National Institutes of Health (NIH), sponsored work- 
shops to examine the state of basic, epidemiological 
and clinical research addressing female pelvic floor 
disorders. One of the objectives of these meetings 
was to develop a minimum data set of standard, vali- 
dated baseline and follow-up variables to be applied 
as uniformly as possible in studies of pelvic floor 
disorders. These recommendations were published in 
2001 (Weber et al). The Terminology Workshop 
recommended that in general, minimum data for all 
pelvic floor disorders should be recorded and repor- 
ted from at least five domains: the subject’s observa- 
tions (symptoms), quantification of symptoms, the 
clinician’s observations (anatomic and functional), 
quality of life data, and socioeconomic measures. 
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1. VALIDITY 


The issues of study design are discussed elsewhere in 
this book. However, specific issues for POP surgery 
include a careful description of patient population 
that includes participant characteristics such as age, 
race, prior medical, gynecological, and obstetrical 
history should be described, using standard termino- 
logy. The methods of the study should include mea- 
surements of pelvic support anatomy and clearly des- 
cribed measurement techniques. A standard, valida- 
ted, and reliable method of describing subject anato- 
my such as the International Continence Society Pel- 
vic Organ Prolapse Quantification system [146] 
should be used before and after the intervention. 


Baseline pelvic symptoms should be characterized. 
While restoration of normal anatomy may be a pri- 
mary goal of the clinician, the most important goal 
for a patient undergoing treatment of pelvic organ 
prolapse is an improvement in her quality of life via 
relief from the symptoms. Symptom and quality of 


life scales specific for urinary function (IIQ [147], 
MESA [148], pelvic disorder (PFDI [149], PFIQ 
[149], sexual (PISQ [150], and colorectal function 
(FIQ [151] are available, as well as more generic ins- 
truments that measure general social and emotional 
well-being (UDI [147], SF-36 [152], YIPS [153], 
Bristol [154]. These should be utilized before and 
after the study intervention to adequately assess its 
impact on the patient. 


In studies involving surgical outcome, the surgical 
procedures involved, as well as postoperative mana- 
gement (i.e., suprapubic tube removal) should be 
described in detail. Investigations involving surgical 
procedures that take place over a long time period or 
with multiple surgeons should include an assessment 
of all efforts made to minimize changes or diffe- 
rences in technique. All investigations or examina- 
tions that are used to document surgical outcomes 
should be described clearly. 


2. CURRENT STATUS OF OUTCOME MEASURES 
IN PELVIC ORGAN PROLAPSE 


In order to assess and compare the current quality of 
reported outcomes, in comparison to the recommen- 
dations of the National Institutes of Health Termino- 
logy Workshop for Researchers and Female Pelvic 
Floor Disorders, 32 articles were reviewed. These 


articles were selected for recent publication date, 
primary focus on surgical treatment for pelvic organ 
prolapse, and a stated primary goal of reporting out- 
comes. The articles were graded by Oxford Levels of 
Evidence; 12 of the 32 articles were graded as either 
Level 1 or 2, 3 articles were graded Level 3, and 17 
were graded Level 4. Symptoms were categorized in 
27 of the 32 articles (84%); however, standardized 
symptom questionnaires were sporadically used. 
Urinary symptoms were reported in 20 of 32 (63%), 
fecal symptoms in 8 of 32 (25%), and both urinary 
and fecal symptoms in 7 of 32 (22%). 


Sexual function was reported in 16 of 32 articles 
(50%). All papers used some outcome measure as a 
gauge of anatomic success. Ten of 32 articles (31%) 
used the POPQ. Five of 32 (16%) used a Modified 
Baden Walker Scale, and the remainder used some 
other method. In 6 of 32 articles (19%), quality of 
life data were available, at least in a limited form. 
Complications were reported in 29 of 32 (90%) 
papers and no articles gave significant socioecono- 
mic data, with only 4 of 32 (13%)reporting on leng- 
th of stay data. 


3. GOALS FOR THE FUTURE 


A review of the literature of the outcomes described 
above suggests that most current literature on surgi- 
cal therapy of pelvic floor disorders report sympto- 
matic, anatomic, and complication outcomes. There 
is a need to consistently utilize validated symptom 
questionnaires and report urinary, fecal and sexual 
function symptoms in all patients. 


The International Continence Society POPQ scale is 
used most commonly in the most recent series. Most 
reports that are used other anatomic measures pre- 
date the creation of the POPQ index in 1996. It is 
anticipated that as time goes on, the POPQ will beco- 
me the standard in the literature. Quality of life 
data is sparse and often limited to a global question 
of the patient’s satisfaction or well being. Disease- 
specific and general quality of life instruments are 
rarely used. The most deficient area is in socioeco- 
nomic data, with essentially no cost data reported, 
and only limited length of stay and time to return to 
full activity data reported. 


In summary, pelvic organ prolapse surgery is com- 
monly performed but under-researched. There is an 
important opportunity for health care teams to 
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improve the surgical care of women with pelvic 
organ prolapse with high-quality research that ans- 
wers clinically relevant questions. 


X. SUMMARY OF EVIDENCE 


Level I — 


Overall outcomes indicate that abdominal and vagi- 
nal surgery are relatively equivalent. 


Sacro-spinous-based vaginal procedures have a 
higher anterior and apical anatomical recurrence rate 
than sacrocolpopey-based abdominal repairs. 


Abdominal surgery has a higher morbidity, at least in 
the short term. 


Level II- 


Transvaginal placement of permanent mesh may 
reduce anterior wall recurrent but has a unacceptable 
high rate of complications that include erosion, 
infection, sepsis, dyspareunia and other functional 
symptoms. 


Incontinence or voiding dysfunction may follow 
POP surgery and these outcomes are variable and 
unpredictable. 


Level HI — 


Iliococcygeus and sacrospinous suspensions offer 
high cure rates with moderate rates of anterior wall 
recurrences. 


Utero-sacral ligament suspension has high cure rates 
and increated rates of ureteric compromise. 


Reconstructions that surgically distort the normal 
vaginal axis are associated with persistent or de novo 
POP. 


Anatomic efficacy is superior to functional outcomes 
for posterior vaginal repairs. 


The site-specific posterior repair has a comparable 
short-term cure rate with fewer de novo sexual dys- 
function symptoms than the posterior repair with 
levator plication. 


The transanal posterior repair may have a lower rate 
of sexual dysfunction that the transvaginal approach. 


Transvaginal placement of biological grafts may 
reduce anterior prolapse recurrence rates, although 
the evidence is conflicting. 


There is no evidence that transvaginal placement of 
biological grafts reduced posterior prolapse recur- 
rence rates. 


Colpectomy/colpocleisis effectively resolves POP in 
women who agree to a vaginal closure procedure. 


There are no data to recommend one technique of 
posterior wall repair over any other. 


Laparoscopic sacrocolpopexy is feasible and has 
acceptable short-term outcomes. 


Laparoscopic procedures which deviate from establi- 
shed open techniques require scientific evaluation. 


XI. RESEARCH 
RECOMMENDATIONS 


Grade A Recommendation 


Sacrocolpopexy-based abdominal POP surgery is 
likely to result in a better and possibly more durable 
anatomical outcome than sacrospinous-based vagi- 
nal reconstruction. 


Abdominal surgery has increased short-term morbi- 
dity. 


Grade B Recommendation 


Levator plication increase the risk of sexual and 
defecatory dysfunction, therefore use of this tech- 
nique should be limited. 


Transvaginal permanent grafts for prolapse repair 
have a poor risk/benefit ratio, therefore use of these 
materials should only occur in approved clinical 
trials. 


Grade C Recommendation: 


Assessment of POP surgery should include a mini- 
mum data set that describes anatomy, symptoms and 
function, quality of life and cost efficacy. 


Grade D Recommendation: 


There is no evidence to support the routine use of 
biological or permanent synthetic grafts for transva- 
ginal POP repair. 


There is no evidence that indicates that any transva- 
ginal apical repair is superior to another. 
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XII. RESEARCH PRIORITIES 


The relationship between anatomy, function and qua- 
lity of life required urgent scientific study. 


There is a need to determine what surgical technique 
at the time of hysterectomy reduced subsequent POP. 


A standard definition of anatomical cure should be 
determined. 


There is a need to define categories of surgical out- 
comes that address both anatomy and function. 


Standardized nomenclature is needed to allow poo- 
ling of surgical series. 


Further research is needed in the epidemiology of 
prolapse, the cultural and geographical differences in 
POP and the cost efficacy of POP. 


Techniques to reduce recurrent rates, especially in 
the anterior wall, are urgently needed. 


Clinical trials are needed to establish the need for 
ancillary transvaginal material in POP repairs. 
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The Obstetric Vesicovaginal Fistula in the 
Developing World 


L. L. WALL, 


S.D. ARROWSMITH, N. D. BRIGGS, A. BROWNING, ANYETEI LASSEY 


“In vast areas of the world, in South East Asia, in 
Burma, in India, in parts of Central America, South 
America and Africa 50 million women will bring 
forth their children this year in sorrow, as in ancient 
Biblical times, and exposed to grave dangers. In 
consequence, today as ever in the past, uncounted 
hundreds of thousands of young mothers annually 
suffer childbirth injuries; injuries which reduce 
them to the ultimate state of human wretchedness. 


Consider these young women. Belonging generally 
to the age group 15-23 years, and thus at the very 
beginning of their reproductive lives, they are more 
to be pitied even than the blind, for the blind can 
sometimes work and marry. Their desolation des- 
cends below that of the lepers, who though scarred, 
crippled and shunned, may still marry and find use- 
ful work to do. The blind, the crippled and the lepers, 
with lesions obvious to the eye and therefore appea- 
ling to the heart, are all remembered and cared for by 
great charitable bodies, national and international. 


Constantly in pain, incontinent of urine or faeces, 
bearing a heavy burden of sadness in discovering 
their child stillborn, ashamed of a rank personal 
offensiveness, abandoned therefore by their hus- 
bands, outcasts of society, unemployable except in 
the fields, they live, they exist, without friends and 
without hope. 


Because their injuries are pudendal, affecting those 
parts of the body which must be hidden from view 
and which a woman may not in modesty easily speak, 
they endure their injuries in silent shame. No chari- 
table organization becomes aware of them. Their 
misery is utter, lonely, and complete.” 


—- RHJ Hamlin and E. Catherine Nicholson, 
(Hamlin and Nicholson 1966) 


People in the developing and the industrialized worlds 
share a common humanity and with this comes a com- 
mon susceptibility to the pathophysiology that may 
lead to urinary incontinence; however, the obstetric 
fistula is the one continence issue that is both unique 
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to and particularly prevalent in developing countries. 
Although the obstetric fistula was once common in 
Western Europe and the United States, it is virtually 
unknown in these regions today. The prevalence of 
obstetric fistulas has also fallen precipitously in the 
more industrialized nations of Asia and Latin Ameri- 
ca; but fistulas remain both prevalent and problematic 
in Africa and in the less developed regions of Asia and 
Oceania. This disparity between the rich and poor 
nations of the world requires special attention, parti- 
cularly because obstetric fistulas can be completely 
and reliably prevented by the provision of proper heal- 
th care. It is this lack of appropriate health care —-spe- 
cifically the lack of appropriate health care for pre- 
gnant women in impoverished Third World coun- 
tries—-that is responsible for the widespread preva- 
lence of this devastating cause of incontinence in cer- 
tain areas of the world today. The obstetric fistula has 
vanished from industrialized nations because those 
countries created efficient and effective systems of 
maternity care that provide effective access to emergen- 
cy obstetric services for women who develop complica- 
tions during labor. The fistula problem in Third World 
countries will not be solved until those nations also 
develop effective systems of maternal health care. 
Unfortunately, “Safe Motherhood” has largely become 
an “orphan” initiative (Rosenfield and Maine 
1985);(Graham 1998; Weil and Fernandez 1999). In 
virtually no other area in which health statistics are 
commonly collected is the disparity between the indus- 
trialized and the developing worlds as great as in the 
area of maternal health (AbouZahr and Royston 1991). 
This remains one of the most glaring, and one of the 
most neglected, issues of international social injustice in 
the world today. It is no surprise that Graham has called 
this the “scandal of the century” (Graham 1998). 


This chapter provides an overview of the pathophysio- 
logy that leads to obstetric fistula formation and dis- 
cusses the relationship of obstetric fistulas to the broa- 
der issue of maternal mortality with which it is inex- 
tricably linked. This chapter also summarizes the most 
important current issues in the treatment of obstetric 
fistulas and suggests directions for much-needed futu- 
re research in this area. 


I. LEVELS OF EVIDENCE 
CONCERNING OBSTETRIC 
FISTULAS 


Scientific data on the problem of obstetric fistulas, 
their prevalence and the ways in which they should 
be treated, are limited by unusual historical circum- 
stances. Prior to the middle of the 19th Century, an 
obstetric vesicovaginal fistula was generally regar- 
ded as an incurable and hopeless condition. It was 
only after the work of the American surgeon J. 
Marion Sims and his colleague and successor Tho- 
mas Addis Emmett (Sims 1852);(Emmet 1868); 
(Harris 1950); (Wall 2002); (Zacharin 1988) that sur- 
gical cure of this condition could be undertaken with 
reasonable confidence. As obstetrics began to deve- 
lop into a more scientific medical specialty in the 


first half of the 20th Century, maternal mortality 
underwent a precipitous decline throughout Europe, 
the United States, and other developed nations (Lou- 
don 1992a; Loudon 1992b). This meant that the obs- 
tetric fistula vanished from the clinical and social 
experience of the Western world just as Western 
medicine was starting to become more rigorously 
scientific. As a result of these historical circum- 
stances, the Western medical literature on obstetric 
fistulas is old and relatively uncritical by current 
scientific criteria. This literature consists mainly of 
anecdotes, case series (some quite large), and perso- 
nal experiences reported by dedicated surgeons who 
have labored in remote corners of the world while 
facing enormous clinical challenges with scanty or 
absent resources at their disposal (Evidence Levels 4 
and 5). The committee charged with producing this 
report was able to locate only a handful of articles, 
all quite recent, that rise to a higher level of eviden- 
ce. For example, there appears to be only one pros- 
pective, randomized clinical trial in the current medi- 
cal literature on vesico-vaginal fistulas in the develo- 
ping world (Tomlinson and Thornton 1998), and 
only one comparative study of surgical techniques in 
the repair of obstetric fistulas (Rangnekar, Imdad et 
al. 2000). This finding underlines how the problem 
of obstetric fistulas in developing countries has been 
neglected by the bioscientific medical community of 
the industrialized world. The paucity of well-desi- 
gned studies makes it impossible to produce a 
sophisticated meta-analysis of hard scientific data on 
the obstetric fistula problem at this time. While ack- 
nowledging this difficulty, the members of the com- 
mittee feel that it is possible to arrive at a consensus 
regarding most major aspects of the fistula problem. 


This report presents a general summary of the cur- 
rent state of our knowledge regarding obstetric fistu- 
las in the developing world and the challenges pre- 
sented by this condition. The committee regards this 
report as a point of departure for further work —-and 
a clarion call for further action on this problem—- 
acknowledging that many important issues remain 
unclear and urgently require more intensive scienti- 
fic study. 


IL THE RELATIONSHIP OF 
OBSTETRIC FISTULAS TO 
MATERNAL MORTALITY 


The commonly accepted definition of a maternal 
death is “the death of a woman while pregnant or 
within 42 days of termination of pregnancy, irres- 
pective of the duration and the site of the pregnancy, 
from any cause related to or aggravated by the pre- 
gnancy or its management but not from accidental or 
incidental causes” (AbouZahr and Royston 1991). 
The most common measure of maternal mortality 
used for international comparative purposes is the 
maternal mortality ratio: the number of maternal 
deaths per 100,000 live births. The available statis- 
tics show huge discrepancies between the developed 
and the developing worlds (WHO, UNICEF et al. 
2000). The overall world maternal mortality ratio is 
estimated at 400 maternal deaths per 100,000 live 
births. In developed regions of the world the ratio is 
20 deaths per 100,000 live births, contrasted with 
440 deaths per 100,000 live births in less developed 
regions. The worst statistics come from sub-Saharan 
Africa, where nearly 1% of all pregnant women can 
expect to die in any given pregnancy. There are many 
problems associated with the collection of maternal 
mortality statistics and the estimation of maternal 
mortality ratios, especially in developing countries, 
and these statistics are generally acknowledged to be 
underestimates to some (usually to a substantial) 
degree. 


For an individual woman, the most important statis- 
tic is not the maternal mortality ratio, but rather the 
estimation of her risk of pregnancy-related death 
across her reproductive lifespan. A woman’s lifetime 
risk of maternal death is a function of her risk of 
dying in any particular pregnancy multiplied by the 
number of times she is likely to become pregnant. 
These risks are therefore highest in areas of high fer- 
tility where access to emergency obstetric care is 
poor. In the affluent, industrialized developed 
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regions of the world, a woman’s lifetime risk of 
dying from an obstetric complication is small (1 in 
2,800); but in impoverished Third World regions, her 
risk of death is substantial (1 in 61). In sub-Saharan 
Africa, the risk is even higher (1 in 16). Worldwide, 
the vast majority of maternal deaths are clustered in 
a handful of nations with large populations and mar- 
ginal obstetric care. Only 13 countries account for 
70% of all maternal deaths [India, Nigeria, Pakistan, 
Democratic Republic of the Congo, Ethiopia, Tanza- 
nia, Afghanistan, Bangladesh, Angola, China, 
Kenya, Indonesia and Uganda]. When ranked accor- 
ding to obstetric risk (maternal mortality ratio), vir- 
tually all of the most dangerous countries for pre- 
gnant women are found in sub-Saharan Africa. In 
rank order, the countries with the highest maternal 
mortality ratios (greater than 1,000 deaths per 
100,000 life births) are Sierra Leone, Afghanistan, 
Malawi, Angola, Niger, Tanzania, Rwanda, Mali, 
Somalia, Zimbabwe, Chad, Central African Repu- 
blic, Guinea Bissau, Kenya, Mozambique, Burkina 
Faso, Burundi and Mauritania (WHO, UNICEF et al. 
2000). The maternal mortality estimates for 2000 are 
summarized in Table 1). 


The majority of maternal deaths are due to five prin- 
cipal causes: hemorrhage, sepsis, hypertensive disor- 
ders of pregnancy, unsafe abortion, and obstructed 
labor (AbouZahr and Royston 1991). The vast majo- 
rity of fistulas are due to obstructed labor. Not sur- 


prisingly, obstetric fistulas are most prevalent in 
areas where maternal mortality is high and where 
obstructed labor is a major contributor to maternal 
deaths. These are areas where access to emergency 
obstetric care is poor and as a result of the lack of 
effective infrastructure, accurate epidemiological 
information is also poor in these regions —-a conti- 
nuing point of difficulty in the evaluation of mater- 
nal mortality in general and in the evaluation of obs- 
tetric fistulas in particular. 


Obstetric fistula formation is linked directly to 
maternal mortality. Maternal mortality is embedded 
in a complex network of social issues that have to do 
with the social status of women, the distribution and 
availability of healthcare resources, perceptions 
about the nature and importance of maternal health 
problems, and the social, economic and political 
infrastructures of developing countries, but the com- 
mon thread linking all of these factors together is 
poverty (Graham, Fitzmaurice et al. 2004). If one 
looks at the country rankings in the Human Deve- 
lopment Index produced by the United Nations 
Development Programme, one finds that the coun- 
tries with the worst maternal mortality problems are 
all heaped together at the bottom of the index: in fact, 
the 25 poorest countries in the world are all in sub- 
Saharan Africa. All of these countries have very high 
maternal mortality ratios and a high prevalence of 
vesicovaginal fistulas. Poor women die more fre- 


Table 1. Maternal Mortality Estimates for 2000 (WHO, UNICEF, and UNFPA 2000) 


Maternal Mortality Ratio 


(Maternal deaths per 


Number of Maternal Deaths Lifetime Risk of 


Maternal Death, 1 in: 


100,000 live births) 
World total 400 529,000 74 
Developed Regions* 20 2,5000 2,800 
Europe 24 1,700 2,400 
Developing Regions 440 527,000 61 
Africa 870 235.000 16 
Northern Africa** 130 4.600 210 
Sub-Saharan Africa 920 247.000 16 
Asia 390 323,000 65 
Eastern Asia 35: 11,000 840 
South-central Asia 520 207,000 46 
South-eastern Asia 210 25,000 140 
Western Asia 190 9,800 120 
Latin America & the Caribbean 190 22,000 160 
Oceania 240 530 83 


*Includes Europe, Canada, the United States of America, Japan, Australia and New Zealand which are excluded from 


the regional totals. 


**Excludes Sudan, which is included in sub-Saharan Africa 
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quently, poor women get fistulas, and the poorer the 
woman the greater her likelihood of dying or suffe- 
ring a catastrophic obstetric complication. Poor 
women do not have adequate, prompt access to 
emergency obstetric care. Indeed, it is commonly 
said that obstetric fistulas result from the combina- 
tion of “obstructed labor and obstructed transporta- 
tion.” Thaddeus and Maine (Thaddeus and Maine 
1994) have articulated the concept of three “stages of 
delay” that result in maternal mortality: delay in 
deciding to seek care, delay in arriving at a health 
care facility, and delay in receiving adequate care 
once a woman arrives at such a facility. All of these 
factors are present in the development of obstetric 
fistulas. Laboring women are often neglected in the 
hope that “everything will come out all right” on 
their own. Other women refuse to seek care for fear 
they will be perceived as “weak” or “cowardly,” or 
because they are afraid of the strange social environ- 
ments found in hospitals. Frequently the seriousness 
of the situation is not appreciated or help is not 
sought for fear of the family incurring high financial 
costs. Even if help is sought, poor roads and inade- 
quate public transportation often result in long delays 
in reaching a health care facility, and even if the 
laboring woman makes it to a hospital, the services 
available there may still be inadequate to meet her 
needs in the face of a developing obstetric catas- 
trophe. 


The three “stages of delay” keep women on what is 
sometimes termed the “road to maternal death.” In 
similar fashion it seems that there is also a “road to 
obstetric fistula” that begins when young girls grow 
up in nutritionally marginal circumstances, are mar- 
ried around the age of menarche, become pregnant 
while still adolescents, and labor at home either 
alone or under the care of untrained birth attendants 
for prolonged periods of time and without adequate 
access to emergency obstetrical care. In addition, 
many such women become victims of harmful tradi- 
tional medical practices that further complicate their 
situation. The obstetric fistula pathway is summari- 
zed in Figure 1. 


HI. EPIDEMIOLOGY OF THE 
OBSTETRIC FISTULA 


In industrialized countries most vesico-vaginal fistu- 
las (VVF) are the result of radiation therapy or sur- 
gery (Latzko 1942); (Everett and Mattingly 1956); 
(Counsellor and Haigler 1956); (Radman 1961); 


(Moir 1966); (Massee, Welch et al. 1964); (Weed 
1967); (Taylor and Droegemueller 1967); (Goodwin 
and Scardino 1980); (Enzelsberger and Gitsch 1991) 
(Langkilde, Pless et al. 1999). In the developing 
world, on the other hand, most fistulas occur from 
the neglect of obstetric complications. As such, they 
occur under very different circumstances. 


To date there has never been a comprehensive world- 
wide survey designed to determine precisely where 
obstetric fistulas occur. Questions regarding the inci- 
dence and prevalence of obstetric fistulas have never 
been included on the standardized demographic and 
health surveys (DHS) that are carried out to evaluate 
population characteristics and overall health status in 
developing countries. Virtually no population-based 
surveys have been carried out in countries where 
there appears to be a high incidence and high preva- 
lence of obstetric fistulas. Furthermore, the urinary 
and/or fecal incontinence that accompanies a fistula 
makes these women social outcasts, pushing them to 
the margins of society where they are ignored and 
further obscuring the true extent of the problem. 
There is a very real need for ongoing scientific 
research in this area. Until such work is forthcoming, 
we are left with only indirect means of describing the 
epidemic. In a short survey of available information 
on obstetric fistulas published by the World Health 
Organization in 1991 that encompassed a literature 
review and correspondence with over 250 indivi- 
duals, institutions and organizations in developing 
countries, a map was created showing the distribu- 
tion of countries where obstetric fistulas had been 
reported (Figure 2). The committee members, from 
personal experience and contact with other workers 
in the field, know that this map should include vir- 
tually all of Africa and south Asia, the less developed 
parts of Oceania, Latin America, and the Middle 
East; and, we suspect, the more remote regions of 
Central Asia and selected isolated areas of the former 
Soviet Union and Soviet-dominated eastern Europe. 
A recent survey of 9 African countries carried out by 
EngenderHealth for the United Nations Population 
Fund, has provided additional anecdotal evidence of 
how widespread the fistula problem is in sub-Saha- 
ran Africa (UNFPA 2003). 


The true magnitude of the fistula problem worldwi- 
de is unknown, but it is clearly enormous. The situa- 
tion in Nigeria may be cited as an example. Arrows- 
mith (1994), writing from the plateau region of cen- 
tral Nigeria, noted that “the local popular press esti- 
mates that the region may harbor up to 150,000 vic- 
tims of vesicovaginal fistula.” Harrison, also writing 
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Figure 1. The Obstetric Fistula Pathway: Origins and Consequences (QWorldwide Fistula Fund, used by permission). 
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Figure 2. Countries from which obstetric vesico-vaginal fistulas have been reported (WHO 1991). The prevalence is actually 


substantially greater than this map indicates. 


from northern Nigeria, reported a vesico-vaginal fis- 
tula rate of 350 cases per 100,000 deliveries at a uni- 
versity teaching hospital (Harrison 1985). Karshima, 
who has carried out village-based survey work on 
obstetric fistulas in the middle belt of Nigeria, sus- 
pects that there may be as many as 400,000 unrepai- 
red fistulas in Nigeria (J. Karshima, personal com- 
munication, 2001), and the Nigerian Federal Minis- 
ter for Women Affairs and Youth Development, 
Hajiya Aisha M.S. Ismail, has estimated the number 
of unrepaired vesico-vaginal fistulas in Nigeria at 
between 800,000 and 1,000,000 (personal communi- 
cation, 2001). 


The data on maternal morbidity (non-fatal obstetric 
complications) in developing countries are poor, but 
it obvious that the number of serious morbid epi- 
sodes or “near misses” greatly exceeds the number of 
maternal deaths in the developing nations (Prual, 
Huguet et al. 1998). In parts of the world where a 
woman’s lifetime risk of maternal death is high, a 
woman’s lifetime risk of suffering serious maternal 
morbidity (including obstetric fistula) may be extra- 
ordinarily high. In one of the few studies that has 
looked at the issue of maternal morbidity, Fortney 
and Smith calculated the ratios of serious morbidities 
to maternal mortalities in Indonesia, Bangladesh, 


India and Egypt. For each maternal death, they cal- 
culated that there were 149, 259, 300 and 591 serious 
morbidities in these respective countries, and 112, 
114, 24, and 67 life-threatening morbidities respecti- 
vely (Fortney and Smith 1996). In the face of such 
sobering statistics, Danso and colleagues suggested 
that in regions of the world where obstructed labor is 
a major contributor to maternal mortality, the obste- 
tric fistula rate may approach the maternal mortality 
rate (Danso, Martey et al. 1996). Other authors have 
reached similar conclusions (Hilton and Ward 1998; 
Hilton 2003). 


In the absence of good population-based epidemiolo- 
gical studies, most information on fistulas has come 
from large series of patients seen at teaching hospi- 
tals or at dedicated fistula centers. Just as there are 
reasons to be wary of hospital-based statistics in sur- 
veys of maternal mortality (AbouZahr and Royston 
1991), there are reasons to be cautious about consi- 
dering hospital-based surveys of fistula patients to be 
representative of the over-all population of women 
with fistulas from obstructed labor. Answers to the 
following questions appear to be crucial in delinea- 
ting the true extent of the fistula problem worldwide: 


e Where do fistula patients come from? 


° What is their social background? 
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What is their educational level? 


What is the age at marriage of women who deve- 
lop fistulas? 


What is the distribution of fistulas by age and pari- 
ty at the time of their occurrence? 


In which pregnancy do obstetric fistulas occur? 


What proportion of women who develop fistulas 
had access to obstetric care, and if such care was 
available, why was it not used in a timely fashion? 


Where do women who develop fistulas deliver 
and who attends those deliveries? 


How long are these women in labor before they 
recognize that labor is obstructed and seek help, 
and how long is the delay before effective help is 
obtained? 


What is their marital/social status at the time of 
labor? 


What is the physical condition of these women 
when they go into labor? 


How long do women who develop fistulas wait 
before they undergo an attempt at surgical repair, 
and at what age do they present for repair? 


What is the social status of fistula victims after 
they develop this problem? 


Does this status change after fistula closure? 


What role do harmful traditional beliefs and prac- 
tices play in the genesis of prolonged obstructed 
labor and fistula formation? 


Although detailed answers to these questions await 
detailed population-based research, preliminary 
impressions can be obtained from surveys taken of 
fistula patients in hospital settings in several coun- 
tries. The overall impression is that fistula patients 
come from poor rural areas where infrastructure 
development is rudimentary and access to health 
care—particularly access to basic midwifery and 
emergency obstetric services—is lacking. Fistula 
patients tend to be young women, many of whom 
married very early, of short stature, poorly educated, 
married to farmers or petty traders who themselves 
have little or no formal education. They typically 
have had little or no access to prenatal care, and even 
if they have had access to antenatal screening, they 
have often nonetheless delivered at home attended 
by family members or traditional midwives. If they 
have sought help from trained midwives or medical 
doctors, this often occurs late in labor after serious 
complications have already set in. 


Several papers from Africa support this picture of the 
fistula patient. Kelly and Kwast (Kelly and Kwast 
1993) reviewed a 10% sample of fistula patients seen 
at the Addis Ababa Fistula hospital between 1983 
and 1988, by reviewing the records of every tenth 
patient. The mean age of these women was 22.4 
years (range 9 — 45 years); 42% were less than 20 
years of age, and 65% were less than 25 years of age. 
Of the women surveyed, 52.3% had been deserted by 
their husbands and 21.5% had to live by begging for 
food. Nearly 30% had delivered alone, and the mean 
duration of labor was 3.9 days (range 1-6 days). 


In one review of 150 fistulas from Ghana (Danso, 
Martey et al. 1996), 91.5% were the result of obs- 
tructed labor and 8.5% were the result of complica- 
tions of difficult gynecological surgery (22). Nearly 
53% of the obstetric fistula patients were under the 
age of 25 and nearly 43% of patients were primigra- 
vid. Interestingly, nearly 25% of the patients had a 
parity of 5 or more, indicating that labor can become 
obstructed even in women who have previously deli- 
vered vaginally. This probably represents the tenden- 
cy for birth weights to increase with successive pre- 
gnancies, as well as the effects of aging on changes 
in pelvic anatomy. 


Information from several studies in northern Nigeria 
is similar. Tahzib (Tahzib 1983) reviewed records of 
1,443 patients with vesico-vaginal fistulas seen in 
the clinics at Ahmadu Bello University in Zaria bet- 
ween 1969 and 1980. Delivery occurred at home in 
64.4 % of these women. Among women who deve- 
loped fistulas, 54.8% were under the age of 20 and 
only 22.7% were older than 25 years. The majority 
of women developed a fistula in their first pregnan- 
cy (52%), and 21.5 % of fistula patients were parity 
4 or greater. Wall and colleagues (Wall, Karshima et 
al. 2004) analyzed 899 obstetric fistula patients from 
Jos, Plateau State, Nigeria and found that women 
with fistulas tended to have been married early (often 
before menarche), to be short (nearly 80% less than 
150 cm tall), small (mean weight less than 44 kg), to 
be impoverished, poorly educated, and to come from 
rural agricultural families. Fistulas occurred most 
commonly in first pregnancies, but over 20% of fis- 
tulas occurred in women of parity 4 or greater). Two 
case control studies from northern Nigeria have also 
found fistula patients to be shorter, to be of lower 
socioeconomic status, and to have less education 
than control patients without fistulas (Ampofo, Otu 
et al. 1990; Onolemhemhen and Ekwempu 1999). 


Virtually every paper on vesico-vaginal fistulas from 
developing countries demonstrates that the most 
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common cause of fistula formation by far is prolon- 
ged obstructed labor (Krishnan 1949; Lavery 1955; 
Mahfouz 1957; Naidu 1962; Aziz 1965; Yenen and 
Babuna 1965; Coetzee and Lithgow 1966; Bird 
1967; Mustafa and Rushwan 1971; Lawson 1972; 
Tahzib 1983; Tahzib 1985; Waaldijk 1989; Iloaba- 
chie 1992; Kelly 1992; Arrowsmith 1994; Amr 1998; 
Goh 1998; Hilton and Ward 1998; Gharoro and 
Abedi 1999; Wall, Karshima et al. 2004) accounting 
for between 76% and 97% of fistulas in most large 
series. Vangeenderhuysen, Prual and Ould el Joud 
recently proposed an evaluation of the incidence of 
obstetric fistulas based on a population-study of 
severe obstetric morbidity among 19,342 women fol- 
lowed prospectively through pregnancy in six west 
African cities: Abidjan, Bamako, Niamey, Nouak- 
chott, Ouagadougou, Saint-Louis, and a rural area in 
Kaolack Region, Senegal (Vangeenderhuysen, Prual 
et al. 2001). Only two cases of vesico-vaginal fistula 
occurred in this population, for an incidence of 10.3 
per 100,000 deliveries. These two fistulas occurred 
in a rural area and no fistulas were reported from 
urban areas, giving a rural incidence rate of 123.9 
fistulas per 100,000 deliveries. Based on an estimate 
of 33,748,000 deliveries per year in sub-Saharan 
Africa, these authors estimated that sub-Saharan 
Africa produced 33,451 new obstetric fistulas per 
year. 


Another rough way of evaluating the extent of the 
fistula problem is to look at the proportion of labors 
that become obstructed and to try to extrapolate the 
incidence of potential fistulas from this data. Esti- 
mates for the prevalence of obstructed labor range 
from 0.5% - 4.7% in Nigeria (Lister 1960; Ozumba 
and Uchegbu 1991) to 1.7% - 2.0% for India (Sarkar 
and Paul 1990; Kamalajayaram 1993). The WHO 
prospective multicenter trial of the use of parto- 
graphs in conjunction with a standardized labor 
management protocol found a baseline incidence of 
prolonged labor in 6.4% of labors at the start of the 
study, which fell to 3.4% after the partograph proto- 
col was introduced (Kwast 1994). If one assumed 
that labor would become obstructed in approximate- 
ly 2.0% of cases in Third World countries, using an 
estimate of 33,748,000 births per year in Africa 
would result in as many as 674,060 cases of obstruc- 
ted labor each year. If 10% of African women with 
obstructed labor subsequently developed a fistula, 
there would be roughly 67,000 new fistulas each 
year in Africa alone. 


In Harrison’s seminal study of African obstetrics 
based on an analysis of 22,774 consecutive delive- 


ries at Ahmadu Bello University Teaching Hospital 
in Zaria, Nigeria (Harrison 1985), there were 79 
women delivered at the hospital who had or develo- 
ped a vesicovaginal fistula, giving a ratio of 1 fistula 
for every 288 deliveries, a fistula incidence rate of 
0.35%, (350 fistulas per 100,000 births). This is an 
astonishing figure; however, there were also 203 
cases of uterine rupture. This means that a catastro- 
phic outcome due to obstructed labor occurred in 282 
deliveries, or 1.2% (1,200 such outcomes per 
100,000 births). Harrison’s poignant comment that 
“Labour is a horrifying experience for a substantial 
proportion of women in Northern Nigeria, as it is in 
many other places in the Third World” is not unders- 
tated (Harrison 1985). 


Other important causes of fistulas include injuries 
sustained during complicated gynecologic surgery 
performed under very difficult circumstances or fis- 
tulas resulting from complications of Cesarean deli- 
very (often involving women who arrive at hospital 
already at death’s door or in need of immediate 
emergency surgery which ends up being performed 
by physicians without extensive operative experien- 
ce under circumstances in which they have inade- 
quate equipment and support). Vesico-uterine fistu- 
las, for example, are frequently the result of compli- 
cations encountered during Cesarean section, rather 
than direct consequences of prolonged obstructed 
labor, although this latter presentation is by no means 
uncommon (Yip and Leung 1998; Jozwik and Joz- 
wik 2000; Billmeyer, Nygaard et al. 2001; Porcario, 
Zicari et al. 2002). Fistulas arising as the result of 
surgical complications are likely to increase in fre- 
quency as access to rudimentary bioscientific medi- 
cine and surgery becomes more common in Third 
World countries but before smoothly functioning 
systems of supervision, supply, and quality control 
are in place (Sundari 1992). They represent an Third 
World version of what Moser called “diseases of 
medical progress:” iatrogenic complications of new 
innovative therapies (Moser 1956). For example, in 
the study of 164 fistulas reported by Danso and col- 
leagues (Danso, Martey et al. 1996) from Kumasi, 
Ghana, 150 cases (91.5%) were due to obstetric com- 
plications. Of these 150 fistulas, 121 were due to 
prolonged obstructed labor and 24 were due to com- 
plications of cesarean section. A further 12 cases 
were due to complications of abdominal hysterecto- 
my. Out of 164 fistulas, therefore, 36 (22%) were due 
to complications of surgery, a phenomenon that does 
not exist in situations where access to hospital-based 
medical care does not exist. A further and more dra- 
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matic example of this phenomenon can be found in a 
recent large survey of 230 vesicovaginal fistulas 
from Ramabothi Hospital in Thailand which were 
repaired between 1969 and 1997 (Kochakarn, Rata- 
na-Olarn et al. 2000). Only 10 cases in this series 
were due to prolonged labor or childbirth trauma. 
The remaining 220 cases were due to complications 
of abdominal hysterectomy (164 cases), vaginal hys- 
terectomy (23 cases), radical hysterectomy (8 cases), 
radiation therapy for cervical cancer (9 cases) or cer- 
vical cancer frankly invading the bladder (7 cases), 
suprapubic lithotomy (2 cases) and pelvic fracture (2 
cases). Nearly three-quarters of these cases were 
referred from other hospitals and represent compli- 
cations that have become more prevalent as more 
sophisticated medical care has reached larger pro- 
portions of the population of Thailand. 


Fistulas may also be caused by accidents such as 
penetrating injuries to the vagina and bladder invol- 
ving cattle horns or impalement by falling on a stick, 
infection (particularly lymphogranuloma venereum, 
but also diphtheria, measles, schistosomiasis, tuber- 
culosis, infected centipede bites, etc.), foreign bodies 
(Arikan et. al. 2000; Fourie and Ramphal 2001), 
bladder calculi (Piercy, Gregory et al. 1987; Rai and 
Ramesh 1998), mishaps during masturbation 
(Ramaiah and Kumar 1998), and cervical cancer. In 
their series of 309 urinary fistulas treated in Pieter- 
maritzburg, Natal, South Africa between 1954 and 
1963, Coetzee and Lithgow (Coetzee and Lithgow 
1966) reported 248 as resulting from obstructed 
labor (80%), 9 (3%) from complications of pelvic 
surgery, and 52 (17%) from advanced carcinoma of 
the cervix. Particularly troubling are fistulas caused 
by sexual abuse, rape, or from attempts forcibly to 
enlarge the vaginal introitus of child brides so that 
sexual relations can commence (Tahzib 1985; Shar- 
ma, Madhusudnan et al. 1987; Muleta and Williams 
1999; Roy, Vaijyanath et al. 2002). 


In some parts of the world, harmful traditional prac- 
tices are also responsible for fistula formation. For 
example, in northern Nigeria, a harmful traditional 
practice called gishiri-cutting is responsible for fistu- 
la formation in 2 — 13% of cases (Tahzib 1983; Tah- 
zib 1985; Wall 1988; Ampofo, Otu et al. 1990; Wall, 
Karshima et al. 2004). Gishiri is the Hausa word for 
“salt.” It is often used to refer to the encrustations of 
salt that occur on the outsides of porous water-jars as 
their contents evaporate. Gishiri is an important eth- 
nomedical condition in Hausa traditional medicine. 
The belief is that an imbalance of salty or sweet 
foodstuffs can cause a “film” to grow over the 


woman’s vagina, causing a variety of gynecological 
complaints, the most important of these being diffi- 
cult labor (Wall 1988). When this diagnosis is made, 
surgical treatment is often undertaken. A midwife or 
barber is summoned. A sharp object such as a knife, 
razor blade, or piece of broken glass is inserted into 
the vagina, and a series of random cuts is made to 
alleviate the postulated obstruction and “open the 
way” for the baby to come out. Serious infection, 
life-threatening hemorrhage, and fistulas frequently 
result from this practice. The gishiri fistula typically 
presents as a direct longitudinal slit in the bladder 
neck and urethra, occasionally presenting as a simi- 
lar posterior injury affecting the rectum. 


Another traditional practice that has been reported to 
produce fistulas is the insertion of caustic substances 
into the vagina, either as part of a traditional herbal 
remedy for a gynecologic condition (Lawson 1968) 
or as part of traditional puerperal practices to “help” 
the vagina return to its nulliparous state. The latter 
practice is a part of the traditional folk medicine of 
several Arab countries (Kingston 1957; Frith 1960; 
El-Guindi 1962). The practice was summarized by 
Betty Underhill in her 1964 report of 65 such cases 
seen at the Bahrain Government Hospital between 
1957 and 1963 thus (Underhill 1964): 


“For hundreds of years it has been the custom of 
Arab women to pack the vagina with salt for the 
first week after delivery. This is popularly suppo- 
sed to restore the vagina to its nulliparous state and 
to add to the husband’s sexual pleasure. Since the 
practice has survived for so long it must be presu- 
med that this desirable effect is sometimes achie- 
ved. It is certainly true, however, that in a great 
many cases the end results are devastating and it is 
these unhappy women who are driven to hospital 
for relief. ... The substance used is crude rock salt 
sold in the bazaar. A piece of salt roughly the size 
and shape of an egg is pushed into the vagina daily 
for 2 to 15 days after the delivery. An additional 
incentive to the use of salt is its supposed antisep- 
tic property, and some women are said to employ it 
between pregnancies as a contraceptive. 


The immediate effect of the pessary on the hyperae- 
mic vagina is the production of severe inflammation 
which goes on to ulceration. Healing of the ulcers 
leads to a very severe fibrosis and the vagina 
becomes partly or completely occluded by a substan- 
ce with an almost cartilaginous texture. The walls of 
the upper third of the vagina are held apart by the 
cervix and the lower third is constantly pulled upon 
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by the levator ani muscle. The lax middle third is 
commonly the area affected by fibrosis and the 
patient is left with a tiny lower vagina 2 to 5 cm long, 
then a block or cord of fibrous tissue with an upper 
chamber indented by the cervix.” 


The fibrosis that results is extensive enough to pro- 
duce obstructed labor in many cases (Fahmy 1962). 
Fistulas may result from either obstructed labor 
(Fahmy 1962) or by direct chemical action. As Naim 
has written, “The method of salt packing determines 
the site and types of the fistulae that may develop. 
Thus in Kuwait, where the whole vagina is packed 
with rock salt, combined rectovaginal and vesicova- 
ginal fistulae develop due to rock salt being in 
contact with both the anterior and posterior vaginal 
walls. In Saudi Arabia, where pieces of rock salt are 
inserted high in the vagina, rectovaginal fistulae only 
were met with (Naim 1965).” In some cases the 
vagina is completely occluded, leading to the forma- 
tion of a hematocolpos, dysmenorrhea, infertility and 
related gynecological conditions (Underhill 1964). 


Much popular concern has focused recently on geni- 
tal cutting practices commonly referred to as “fema- 
le circumcision” or “female genital mutilation” (for 
example, (Aziz 1980; Abdalla 1982; Boddy 1982; 
El-Dareer 1982; Toubia 1994; WHO 1998; Gruen- 
baum 2001). While these practices should rightly be 
condemned by the medical community as being mar- 
kedly injurious to the health of women and female 
children, there is absolutely no evidence in the world 
literature to suggest that practices of this type are the 
major cause of fistulas in developing countries. 
While obstetric fistulas are common in communities 
where various forms of female genital mutilation are 
practiced, the former are not usually caused directly 
by the latter. Rather, these two phenomena both 
reflect the low social status of women in these coun- 
tries, which in turn is reflected by a striking under- 
investment in women’s reproductive health care in 
those countries, and a consequent lack of access to 
emergency obstetric care and poor general gynecolo- 
gic health. 


Where female genital mutilation is practiced, it 
contributes to the genesis of fistulas in two ways. 
First, as in the case of gishiri-cutting among the 
Hausa, surgical attempts to modify the female geni- 
talia in any fashion can cause direct injury to the 
bladder or urethra. When such procedures are carried 
out without anesthetic under unsterile conditions by 
unskilled practitioners who do not understand fema- 


le pelvic anatomy, the risk of catastrophic complica- 
tions is great, and fistulas may be created by direct 
trauma to the urinary tract in such cases. Secondly, 
when large amounts of vulvar or vaginal tissue are 
removed as occurs in cases of infibulation (“Pharao- 
nic circumcision”) where the vaginal introitus is 
sewn almost completely closed or where excessive 
vulvar scarring has resulted from such practices, the 
vaginal outlet may become so narrow and constricted 
by dense scar tissue that the fetus cannot be expelled 
at the end of the second stage of labor; indeed, an 
anterior episiotomy is usually required in order to 
effect vaginal delivery in such women. If the outlet 
cannot be opened sufficiently to allow passage of the 
fetus, the resulting obstructed labor may end in a fis- 
tula. However, for this cause to be of major impor- 
tance, labor would have to progress normally 
through the entire pelvis, become obstructed only at 
the outlet. The available evidence suggests that obs- 
tructed labor occurring only at the outlet is a relati- 
vely rare occurrence. 


Most of the evidence suggests that in most cases 
where fistulas occur, labor becomes obstructed at the 
level of the pelvic brim or the mid-pelvis, rather than 
at the pelvic outlet. Further evidence for the primary 
importance of obstetric factors (rather than genital 
cutting practices) in the creation of vesicovaginal fis- 
tulas can be seen in the fact that the Hausa, who 
appear to have one of the highest prevalences of obs- 
tetric fistulas in the world, do not practice “female 
circumcision,” and those fistulas that do occur due to 
gishiri-cutting constitute only a small portion of fis- 
tula cases. Comparative radiographic studies suggest 
that the Nigerian pelvis is considerably smaller than 
that of European (Welsh) women, particularly at the 
pelvic inlet, least significantly at the pelvic outlet 
(Kolawole, Adam et al. 1978). 


This suggests that there are anatomic differences that 
predispose African women to obstructed labor 
(Briggs 1983). Because sexual maturity is reached 
before growth of the pelvic dimensions has been 
completed, pregnancies that occur in early adoles- 
cence are more likely to be complicated by obstruc- 
ted labor than those that occur in older women 
(Moerman 1982). Early marriage and accompanying 
early pregnancy are also linked to a relatively low 
social status of women, tying these factors together 
in one more way. Many of these women also appear 
to suffer from chronic anemia and malnutrition, 
which further compromise their obstetric capabili- 
ties. 
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IV. THE “OBSTRUCTED 
LABOR INJURY COMPLEX” 


Obstructed labor occurs when the presenting fetal 
part cannot pass through the maternal bony pelvis. 
The presenting part then becomes wedged against 
the maternal pelvic bones, compressing the soft tis- 
sues in between (Figure 3). The uterine contractions 
force the presenting part deeper into the pelvis, com- 
pressing the maternal soft tissues more forcibly. If 
this process is not relieved by surgical intervention, 
the blood supply to the entrapped soft tissues 
becomes compromised, ultimately resulting in tissue 
death and fistula formation. 


The pathophysiology of obstructed labor was descri- 
bed clearly and succinctly by Mahfouz in 1930 
(Mahfouz 1930): 


“The process by which a fistula develops after 
labour is the following. When labour becomes dif- 
ficult, on account of disproportion between the 
pelvis and presenting part, or when the presenta- 
tion is abnormal, the uterine contractions increase 
in strength and endeavour to force the presenting 
part through the brim. The membranes protrude 
unduly in the vagina, and premature rupture 
occurs. In consequence of early rupture and dis- 
proportion the full force of the uterine contractions 
is directly exerted upon the foetus and the presen- 
ting part is forced against the brim of the pelvis or 
gets tightly impacted therein. The vesico-vaginal 
septum, and the cervix if the latter is not dilated, 
will be tightly compressed against the back of the 
symphysis pubis. The uterus in such cases usually 
passes into a state of tonic contractions which pre- 
vents any remission in the pressure exerted on the 
soft parts. As a result of the continued pressure the 
tissues undergo necrosis and slough away. The 
duration of compression in such cases is usually 
very long, but I have seen cases in which a fistula 
developed after 3 hours of compression only. At 
about the fifth day of the puerperium the slough 
begins to separate and urine dribbles involuntarily 
into the vagina. ... 


The slough that develops from this pressure necrosis 
most commonly results in a vesico-vaginal fistula 
(Figure 4). Once this has occurred, the unfortunate 
woman suffers from constant, unremitting loss of 
urine. She can attempt to stay this flow with the use 
of rags or cloth, but she can never get rid of it. J. 
Marion Sims, who first developed a consistently suc- 


cessful method of fistula closure, expressed well the 
situation of the patient with a fistula (Sims 1852): 


“Its diagnosis is sufficiently easy. Incontinence of 
urine, following a tedious labour after a lapse of 
from one to fifteen days, will always prove its exis- 
tence. But to determine the exact size, shape, and 
relative position of the artificial opening require 
some nicety of examination. The consequences of 
the involuntary discharge of urine are indeed pain- 
ful. The vagina may become inflamed, ulcerated, 
encrusted with urinary calculi, and even contrac- 
ted; while the vulva, nates, and thighs are more or 
less excoriated, being often covered with pustules 
having a great resemblance to those produced by 
tartar emetic. These pustules sometimes degenera- 
te into sloughs, causing loss of substance, and 
requiring a long time to heal. The clothes and bed- 
ding of the unfortunate patient are constantly satu- 
rated with the discharge, thus exhaling a disa- 
greeable effluvium, alike disgusting to herself and 
repulsive to others. 


The accident, per se, is never fatal; but it may well 
be imagined that a lady of keen sensibilities so afflic- 
ted, and excluded from all social enjoyment, would 
prefer death. A case of this kind came under my 
observation a few years since, where the lady abso- 
lutely pined away and died, in consequence of her 
extreme mortification on ascertaining that she was 
hopelessly incurable.” 


The location and nature of the maternal injury that 
results from prolonged obstructed labor is a function 
of the force and duration of the compression that 
occurs, as well as the level at which labor becomes 
obstructed (Figure 5). As Mahfouz remarked (Mah- 
fouz 1930): “The situation of the fistula depends to a 
great extent on the state of the cervix, when impac- 
tion and compression occur, and also on the plane of 
impaction. If pressure and compression occur before 
the cervix is pulled up over the head, the vault of the 
vagina and the cervical tissues may be involved in 
the slough. The resulting fistula will be vesico-cervi- 
co-vaginal, or uretero-vaginal, as the case may be.” 
The location of the fistula is often determined by the 
particular configuration of the woman’s pelvis. Thus, 
John St. George noted (St. George 1969): 


“Vesico-vaginal fistulae occurred more often in 
primigravidae (often very young) than in multipa- 
rae. Deep transverse arrest of the fetal head was 
commoner in primiparae with an android type of 
pelvis, and therefore the site of the fistula was 
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Figure 3. Obstructed labor from absolute cephalo-pelvic 
disproportion, from William Smellie's Sett of Anatomical 
Tables with Explanations, and an Abridgement of the Prac- 


tice of Midwifery. London, 1754 
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Figure 4. Typical mid-vaginal vesico-vaginal fistula from 
obstructed labor. A metal sound passed through the urethra 
can clearly be seen inside the bladder. (©Worldwide Fistula 
Fund, used by permission). 


Figure 5. Types of genito-urinary fistulas. The location 
depends on the point at which labor becomes obstructed. A. 
Utero-vesical fistula. B. Cervico-vesical fistula. C. Mid- 
vaginal vesico-vaginal fistula. D. Vesico-vaginal fistula 
involving the bladder neck. E. Urethro-vaginal fistula. 
From Elkins (1994). 


more often at the bladder neck or was juxta-ure- 
thral. Primiparae were also permitted longer 
labour by their folk because of their youth, and 
hence their fistulae were extensive. On the other 
hand, labour in multigravidae was often obstructed 
at the inlet because of a secondary flat pelvis; in 
these cases mid-vaginal or juxta-cervical fistulae, 
which were more amenable to surgery, were more 
common.” 


Many women who develop an obstetric vesico-vagi- 
nal fistula have been delivered vaginally with the use 
of instruments or have had an abdominal delivery by 
Cesarean section. As early as the 19th Century, obs- 
tetricians were often blamed for creating fistulas 
through the injudicious use of operative techniques. 
Although incompetent surgical delivery is undoub- 
tedly responsible for some fistulas, the vast majority 
of patients undergoing operative delivery have been 
in labor for a prolonged period of time and have 
already suffered the ischemic insult that ultimately 
leads to fistula formation. The mode of delivery is 
therefore often unrelated to the development of the 
fistula that subsequently occurs (Emmet 1879). As 
Das and Sengupta noted in their series from India 
(Das and Sengupta 1969): 


“Pressure necrosis is responsible to a great extent 
for the fistula. Most of the instrumental labour 
group were also prolonged labour cases and would 
probably have resulted in vesico-vaginal fistula 
even without instrumentation. Therefore, all cases 
were not caused by instrumental delivery as such 
but were due to pressure necrosis that had already 
existed.” 


The prevalence of women who have had prolonged 
labors and then undergone operative delivery is in 
part a function of increasing access to obstetric care, 
even if that access is not timely enough to prevent 
the development of a fistula. In his review of vesico- 
vaginal fistulas in Jordan, M.F. Amr (Amr 1998) 
summarized the relationship between women’s heal- 
th care and fistula formation with these words: “The 
incidence of urinary fistula reflects the standard of 
obstetric and gynaecological care and its availability 
to the population. Most fistulae are due to obstetric 
causes such as prolonged and obstructed labour, dif- 
ficult instrumental delivery and other obstetric mani- 
pulations, and ruptured uterus.” 


The vast majority of women in non-industrialized 
countries who develop a vesico-vaginal fistula do so 


as the result of prolonged obstructed labor from 
cephalo-pelvic disproportion. The presenting fetal 
part is wedged into the pelvis, trapping the woman’s 
soft tissues between two bony plates which effecti- 
vely shut off the blood supply to the affected tissues. 
This results in extensive tissue necrosis which fre- 
quently destroys the vesico-vaginal septum and 
results in fistula formation; however, it is important 
to realize that obstructed labor produces a broad- 
spectrum “field injury” that may affect many parts of 
the pelvis. The damage that occurs is not limited to 
vesico-vaginal or recto-vaginal fistula formation 
alone. This fact is not generally appreciated by most 
Western doctors. Although the fistula that results is 
usually the dominant clinical injury, it is wrong to 
focus solely on the “hole in the bladder” to the exclu- 
sion of the other consequences of obstructed labor. 
Women who have sustained an obstetric fistula are 
usually injured in multiple ways, all of which impact 
their lives and well-being, and all of which must be 
considered in their care. Arrowsmith, Hamlin and 
Wall (Arrowsmith, Hamlin et al. 1996) have called 
this spectrum of injury the “obstructed labor injury 
complex” (Table 2). The understanding that one 
must treat the “whole person” with a fistula—-and 
not just her injured bladder or rectum—-is the single 
most important concept in fistula care. Doing this 
effectively requires some understanding of the multi- 
system consequences of prolonged obstructed labor. 


1. UROLOGIC INJURY 


Obstetric vesicovaginal fistulas are not caused by 
tearing or laceration of the bladder; rather they result 
from ischemic injury. Normal tissue perfusion is dis- 
rupted by compression of the soft tissues by the fetal 
head. This leads to ischemia, tissue death, subse- 
quent necrosis, and fistula formation, along with 
varying degrees of injury to surrounding tissues 
which, although they have not died, nonetheless are 
often not completely healthy either, having suffering 
a non-fatal but debilitating ischemic vascular injury 
as well. This process has an impact at various levels 
throughout the urinary tract. 


a) Bladder 


The most familiar injury from obstructed labor is the 
vesicovaginal fistula. The loss of bladder tissue from 
pelvic ischemia during obstructed labor affects both 
the technique needed for, as well as the functional 
outcome of, fistula repair. Loss of bladder tissue is 
one of the main reasons why obstetric fistula repair 
is technically difficult. The surgeon must try to close 
large defects in the bladder often with only small 
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Table 2. Spectrum of Injuries Seen in the “Obstructed 
Labor Injury Complex” 


Urologic Injury 
Vesico-vaginal fistula 
Urethro-vaginal fistula 
Uretero-vaginal fistula 
Utero-vesical fistula 
Complex combinations of fistulas 
Urethral damage, including complete urethral loss 
Stress urinary incontinence 
Secondary hydroureteronephrosis 
Chronic pyelonephritis 


Renal failure 


Gynecologic Injury 
Amenorrhea 
Vaginal stenosis 


Cervical damage, including complete cervical 
destruction 


Secondary pelvic inflammatory disease 


Secondary infertility 


Gastrointestinal Injury 


Rectovaginal fistula 
Acquired rectal atresia 


Anal sphincter incompetence 


Musculoskeletal Injury 


Osteitis pubis 


Neurological Injury 


Foot-drop 


Complex neuropathic bladder dysfunction 


Dermatologic Injury 


Chronic excoriation of skin from maceration in 
urine/feces 


Fetal Injury 


Approximately 95% fetal case mortality rate 


Social Injury 


Social isolation 
Divorce 
Worsening poverty 
Malnutrition 


Depression, sometimes suicide 


remnants of residual bladder tissue with which to 
work. Although there are as yet no basic histologic 
studies of the tissue surrounding obstetric fistulas, it 
seems clear that these tissues have themselves sus- 
tained significant damage during obstructed labor. 
The fistula itself develops in an area which becomes 
necrotic; but the tissues surrounding the fistula have 
also suffered varying degrees of ischemia. Although 
not dead, these tissues have been seriously damaged. 
In repairing obstetric fistulas, this unhealthy tissue 
surrounding the fistula must be used to close the 
defect—-a problem that has led many fistula sur- 
geons to the brink of despair (Figure 6). 


Figure 6. Large mid-vaginal vesico-vaginal fistula with 
scarring. The ureters, which have been catheterized for bet- 
ter visualization, lie directly on the margins of the fistula. 
(©Worldwide Fistula Fund, used by permission). 


In some cases pressure necrosis may destroy virtual- 
ly the entire bladder, so that if the defect can be clo- 
sed at all, the afflicted woman is left with a remarka- 
bly small (30 - 50 ml) bladder that remains virtually 
functionless. Because most of the innervation of the 
bladder runs through the base and trigone, ischemic 
injury to these areas probably also produces an ele- 
ment of neuropathic bladder dysfunction. Basic 
scientific studies confirming this hypothesis have yet 
to be undertaken. 


Clinical experience with fistula patients also sug- 
gests that bladder compliance may be altered by the 
extensive fibrotic changes that often take place. To 
date there have been few urodynamic studies repor- 
ted on patients who have undergone successful fistu- 
la closure (Schleicher, Ojengbede et al. 1993; Carey, 
Goh et al. 2002). In the former study bladder com- 
pliance was not measured. In the latter study by 
Carey et. al., of 22 women with severe urinary incon- 
tinence after fistula closure, 9 had urodynamic stress 
incontinence with normal bladder compliance, 3 had 
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urodynamic stress incontinence with poor bladder 
compliance, 9 had mixed incontinence, and one had 
voiding difficulty with incomplete bladder emptying 
and overflow. There is a great need for further inves- 
tigation of these issues; unfortunately, those hospi- 
tals most likely to see large numbers of patients with 
obstetric fistulas lack the resources for such urologic 
investigation. The potential use of bladder augmen- 
tation operations to restore the functional bladder 
capacity of such patients remains largely uninvesti- 
gated. Although there are well-established surgical 
techniques for bladder augmentation that can be used 
in the health care systems of industrialized countries, 
for the most part those developing countries in which 
fistulas are most likely to be major problems are pre- 
cisely those countries in which the capacity is lac- 
king to perform such operations safely, competently, 
and successfully. At least for the present, complex 
bladder augmentation operations (cecocystoplasty, 
ileocystoplasty, gastrocystoplasty, etc.) do not appear 
to be feasible therapies for most women with 
contracted bladders after obstetric fistula repair. One 
possible solution to this problem may lie in the use 
of “auto-augmentation” operations in which a por- 
tion of the detrusor muscle is removed, permitting 
the underlying bladder mucosa to expand, in essence 
creating a large bladder diverticulum (Kennelly, 
Gormley et al. 1994; Snow and Cartwright 1996; 
Leng, Blalock et al. 1999). At present the potential of 
these techniques in the treatment of fistula patients 
with small fibrotic bladders remains completely 
unexplored within the context of the developing 
world. 


A number of patients with vesicovaginal fistulas 
develop vesical calculi (Pang, Lok et al. 2002; Dale- 
la, Goel et al. 2003). Often these bladder stones 
develop in association with a foreign body in the 
vagina. In some cases a foreign body may have been 
the original cause of the fistula (such as an object 
used for masturbation or a container filled with tra- 
ditional herbal medicines, placed in the vagina for an 
ostensibly therapeutic purpose). In other cases, the 
stone may form in association with an object that 
was placed into the vagina in an attempt to plug the 
fistula and prevent urine loss, which subsequently 
became stuck, eventually became calcified, and ulti- 
mately increased the overall misery of the afflicted 
woman. In other cases, no foreign body can be 
found. Frequently it is the increasing pain associated 
with stone formation that causes the suffering patient 
to present for care. In fistula cases complicated by 
the presence of vesical calculi, the stone is often 


located supratrigonally and the bladder may be able 
to hold at least a small amount of urine in the vicini- 
ty of the calculus (which allows for its continued 
growth) (Dalela, Goel et al. 2003). Removal of the 
stone (usually at a separate operation) is a pre-requi- 
site for successful fistula closure in such cases. After 
stone removal, the bladder should be allowed to heal 
for several months prior to attempted fistula closure. 
Frequent irrigation of the bladder after the stone has 
been removed may improve healing of the injured 
tissues prior to fistula closure, but there are insuffi- 
cient data to substantiate this proposal except in 
anecdeotal cases. 


b) Urethra 


The ischemic changes produced by obstructed labor 
often have a devastating impact on urethral function. 
The great Egyptian fistula surgeon Naguib Mahfouz 
was well aware of this problem. As he wrote in 1930 
(Mahfouz 1930): 


I have carefully examined 100 patients suffering 
from what was termed vesico-vaginal fistula 
during the last 10 years. I found by careful exami- 
nation and measurement of the urethra that the 
sloughing which ultimately led to the formation of 
the fistulae had in more than half the cases invol- 
ved from one-third to half of the urethra. This is 
not to be wondered at, since in most cases of obs- 
tructed delivery in which the bladder is pulled up 
above the brim of the pelvis the urethra is pulled 
up with it. If the seat of obstruction happens to be 
at the brim of the pelvis, the neck of the bladder 
and a small portion of the upper third of the ure- 
thra seldom escapes compression. In cases in 
which the presenting part is impacted in the cavi- 
ty of the pelvis, or detained at the outlet, the enti- 
re urethral canal will be lying in the plane of com- 
pression. In some of these cases the urethra 
sloughs away completely.” 


The finest centers in the world report fistula closure 
rates in excess of 90%, yet many patients who have 
had a successful fistula repair continue to have seve- 
re urinary incontinence. Although the bladder defect 
has been closed successfully, many patients have 
defective, injured urethras which are often foreshor- 
tened, fibrotic, functionless “drainpipes” densely 
bound in scar tissue. Such patients may remain 
almost totally wet even when their fistulas have been 
closed. Perhaps as many as 30% of fistula patients 
have some element of persistent stress incontinence 
after repair (Hassim and Lucas 1974; Hudson, Hen- 
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rickse et al. 1975; Schleicher, Ojengbede et al. 1993; 
Browning 2004). One small study of 55 patients with 
obstetric fistulas who had undergone successful clo- 
sure of their fistulas found that 30 women (55%) had 
persistent urinary incontinence. Urodynamic testing 
demonstrated genuine stress incontinence in 17 
women (31%), detrusor over-activity in 2 (4%) and 
mixed incontinence due to both conditions in 11 
(20%) (Murray, Goh et al. 2002). The development 
of successful techniques for dealing with persistent 
transurethral incontinence after successful fistula 
closure remains an unmet challenge in fistula surge- 
ry (Hilton, Ward et al. 1998; Murray, Goh et al. 2002; 
Browning 2004). 


Loss of the urethra traditionally has been the most 
feared form of obstetric fistula. Complete urethral 
loss occurs in about 5% of fistula patients, with 
about 30% of fistula patients sustaining partial ure- 
thral injury. Mahfouz stated (Mahfouz 1930) that fis- 
tulas “in which the whole urethra has sloughed” are 
“the most troublesome of all.” The experience of 
subsequent surgeons seems to bear this out. In a 1980 
series based on 1,789 fistula patients, Sister Ann 
Ward reported that only 26 cases were inoperable; 
but in all 26 urethral loss was present (Ward 1980). 
In urethral fistula repair, the surviving tissues must 
be reassembled not just as a tube, but as a supple, 
functional organ that serves both as a conduit for 
urine as well as a “gatekeeper” ensuring that the pas- 
sage of urine occurs only at socially appropriate 
times and places. There are no comparative surgical 
studies that evaluate differing techniques of urethral 
reconstruction in patients with obstetric fistulas. 
Work of this kind is badly needed. 


c) Ureters 


Ureterovaginal fistulas from direct injury to the dis- 
tal ureter during obstructed labor are uncommon, 
comprising only about 1% of fistula cases. Depen- 
ding on the amount of tissue that is lost at the blad- 
der base, the ureteral orifices can be found in bizarre 
locations, ranging from the lateral vaginal walls all 
the way up to the level of the vesicourethral junction 
and the pubic arch (Figure 6). Aberrant ureteral loca- 
tions of this kind can easily be missed on clinical 
examination and are one cause of persistent inconti- 
nence after otherwise “successful” fistula closure. 
Standard urological tools such as ureteral stents are 
usually not available in hospitals in the developing 
world, and most of the surgeons who work in such 
hospitals are not trained in “urologic” techniques 
such as ureteral reimplantation (Waaldijk 1995). 


d) Kidneys 


The incidence of secondary injury to the upper uri- 
nary tract in fistula patients has received little study, 
but this phenomenon appears to be clinically impor- 
tant. Clinical experience suggests that renal failure is 
a common cause of death in women with obstetric 
fistulas. Upper tract damage could result from chro- 
nic ascending infection, obstruction from distal ure- 
teral scarring, or even from reflux in very young 
patients. Lagundoye et al (Lagundoye, Bell et al. 
1976) found that 49% of fistula patients had some 
abnormality of the kidneys when intravenous uro- 
grams were performed. Most of the pathology that 
was detected consisted of minor calyceal blunting, 
but 34% of patients had hydroureter, 9.7% had urete- 
ral deviation, four patients had bladder stones, and 
10 patients had a non-functioning kidney. In the 
developing world, hospitals typically have neither 
the laboratory capability to detect azotemia, nor the 
radiographic facilities to diagnose hydroureterone- 
phrosis. It is clear, however, that secondary damage 
to the kidneys is common in patients with obstetric 
fistulas. 


2. GYNECOLOGIC INJURY 
a) Vagina 


An impaction of the fetal head serious enough to 
cause ischemic injury to the bladder will also cause 
ischemic injury to the vagina, which is likewise trap- 
ped between the two bony surfaces. These injured 
areas heal with varying degrees of scarring. A small 
sonographic study by Adetiloye and Dare (Adetiloye 
and Dare 2000) detected fibrotic changes in 32% of 
fistula patients and minor vaginal wall fibrosis in 
another 36%. Vaginal injuries in fistula patients exist 
along a spectrum that includes only small focal 
bands of scar tissue on one end all the way to virtual 
obliteration of the vaginal cavity on the other. 
Roughly 30% of fistula patients require some form 
of vaginoplasty at the time of fistula repair. 


The degree of vaginal injury has several important 
implications. In the first instance, severe vaginal 
injury results in loss of substantial portions of the 
vagina. In many instances the scarring is such that 
vaginal intercourse is simply not possible. There is 
virtually no information available on the sexual func- 
tioning of fistula patients, yet this is obviously an 
important concern in healthy marital relationships 
and undoubtedly contributes to the high rates of 
separation and divorce that appear common among 
these women. Surgical repair of fistulas in women 
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with extensive vaginal scarring often requires the use 
of flaps and tissue grafts in order to close the fistula. 
Little work has been done to assess whether nor not 
sexual function normalizes in women who have had 
such operations. The presence of scarring that 
requires the use of plastic surgical techniques of this 
kind markedly reduces the effectiveness of surgical 
repair when fistula closure is attempted by surgeons 
who lack experience in reconstructive gynecologic 
surgery. Although several papers have described 
various techniques for vaginoplasty that may be 
required in fistula patients (Dick and Strover 1971; 
Hoskins, Park et al. 1984; Margolis, Elkins et al. 
1994), there is a pressing need to investigate the role 
of vaginal plastic surgery at the time of fistula repair 
and to evaluate subsequent sexual functioning in 
patients who require surgery of this kind. 


Vaginal scarring impacts more than just sexual func- 
tioning. The presence of vaginal scarring appears to 
be an important prognostic factor in determining the 
likelihood both of successful fistula closure, and also 
for the development of debilitating urinary stress 
incontinence after otherwise successful fistula repair. 
In one unpublished series of 26 fistula patients with 
severe vaginal scarring, 57.7 percent suffered from 
stress incontinence after fistula repair and 23.5 per- 
cent had a persistent or recurrent fistula. This would 
compare to an expected stress incontinence rate of 
around 26% and a failed fistula closure rate of about 
7% in the overall population of fistula patients 
(Arrowsmith, personal communication). As Lawson 
Tait remarked in his book, Diseases of Women (Tait 
1879): “One case, which I utterly failed to improve 
in any way, had the whole vagina destroyed by slou- 
ghing, so that the rectum, ureters, and uterus opened 
into a common cloaca about two inches deep, with 
walls of cartilaginous hardness. In such cases the 
damage is nearly always very extensive and very dif- 
ficult to remedy.” Kelly and Kwast have also repor- 
ted worsening surgical outcome in fistula patients 
who have vaginal scarring than in those without such 
findings (Kelly and Kwast 1993). 


b) Cervix, Uterus, and Future Reproductive Perfor- 
mance 


From an obstetric point of view, timely termination 
of obstructed labor requires operative intervention, 
most often by cesarean delivery. When timely access 
to cesarean section is not available, prolonged obs- 
tructed labor results in a high rate of uterine rupture, 
usually with catastrophic consequences for both 
mother and child. For example, Ekele and co-wor- 
kers reported one uterine rupture for every 79 deli- 
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veries in Sokoto, Nigeria, an impoverished rural area 
with poor obstetric services (Ekele, Audu et al. 
2000). Cesarean delivery in such cases is often life- 
saving, but in some cases it may also be implicated 
in the formation of a vesico-uterine fistula (Yip and 
Leung 1998; Billmeyer, Nygaard et al. 2001; Porca- 
rio, Zicari et al. 2002). Vesico-uterine fistulas can 
present in different ways, depending on their loca- 
tion, size, and the degree of patency of the endocer- 
vical canal. The least troublesome vesico-uterine fis- 
tulas do not result in incontinence, but are characte- 
rized by the absence of vaginal menstruation in the 
presence of cyclic hematuria (“menouria” or “Yous- 
sef’s syndrome”), whereby the menstrual flow exits 
exclusively through the urinary tract (Youssef 1957; 
Arrowsmith, Hamlin et al. 1996; Jozwik and Jozwik 
2000). Other vesico-uterine fistulas may be associa- 
ted with various combinations of altered menstrua- 
tion and either periodic or continuous incontinence. 
The finding most characteristic of a uterovesical fis- 
tulas is demonstrable loss of urine through the cervix 
(a finding that also occurs with vesicocervical fistu- 
las). It should be pointed out that both uterovesical 
and vesicocervical fistulas can also result from pro- 
longed obstructed labor in the absence of operative 
intervetion. 


Many patients sustain severe cervical damage as well 
as vaginal injury in the course of obstructed labor. 
When fistula patients are examined, a completely 
normal cervix is rarely seen. The presence of cervi- 
cal injury would also help explain the apparently 
high prevalence of pelvic inflammatory disease 
encountered among these patients. In the worst 
cases, prolonged obstructed labor may result in com- 
plete cervical destruction, leaving the patient with no 
identifiable cervical tissue at all. Unfortunately, 
detailed descriptions of the condition of the cervix 
have not been included in the series of fistulas publi- 
shed to date. Since cervical competence is such an 
important factor in future reproductive performance, 
this is yet another clinical area that demands further 
study. 


A review of the menstrual histories of 998 patients 
with obstetric fistulas in Ethiopia (Arrowsmith, 
Hamlin et al. 1996) showed 63.1 percent were ame- 
norrheic. Other studies have shown amenorrhea rates 
from 25% to 44% (Aimakhu 1974; Bieler and Schna- 
bel 1976; Evoh and Akinla 1978). Many of these 
patients undoubtedly have hypothalamic or pituitary 
dysfunction (Bieler and Schnabel 1976). While the 
high incidence of amenorrhea in VVF patients is 
widely recognized, only one unpublished study has 


been done to look specifically at uterine pathology in 
the VVF population. Dosu Ojengbede of the Univer- 
sity of Ibadan (personal communication) performed 
hysteroscopy on fistula patients in Nigeria and found 
that intrauterine scarring and Asherman’s syndrome 
are common. The combination of widespread ame- 
norrhea, vaginal scarring, and cervical destruction 
leads to a tremendous problem of secondary inferti- 
lity among these patients. To date, there have been no 
serious scientific efforts to explore treatment of cer- 
vical and uterine damage in VVF patients. 


Subsequent reproductive performance of women 
who have had an obstetric vesicovaginal fistula has 
been analyzed in a few articles (Naidu and Krishna 
1963; Aimakhu 1974; Evoh and Akinla 1978; 
Emembolu 1992). Emembolu analyzed the subse- 
quent reproductive performance of 155 fistula 
patients delivered at Ahmadu Bello University Tea- 
ching Hospital in Zaria, Nigeria, between January 
1986 and December, 1990 (Emembolu 1992). This 
series included pregnancies in 75 women who beca- 
me pregnant after successful fistula closure and 80 
women who became pregnant while still afflicted 
with an unrepaired fistula that had occurred in a pre- 
vious pregnancy. The data presented do not allow 
one to determine the subsequent fertility rates of 
women who develop a fistula, but clearly indicate 
that women can, and do, become pregnant after sus- 
taining an obstetric fistula. The proportion of booked 
pregnancies receiving antenatal care was higher in 
the repaired group (73%) than in the unrepaired 
group (51%), and reproductive performance was bet- 
ter (but still dismal) in those patients who had had a 
fistula repair. Of the 69 patients whose fistulas had 
been repaired, there was a recurrence in 8 (11.6%), 
and among those undergoing a trial of vaginal deli- 
very, the fistula recurrence rate was nearly 27%. In 
women with pre-existing, unrepaired fistulas who 
became pregnant but who did not register for prena- 
tal care in the subsequent pregnancy, maternal mor- 
tality and morbidity in those pregnancies was high, 
reflecting continuation of the conditions that let to 
fistula formation in the first place (Emembolu 1992): 


“Mrs. A.A., a 25-year-old unbooked para 1+0 
(neonatal death) whose VVF was as yet unrepai- 
red was admitted at 40 weeks gestation in the 
second stage of labor. She had been in labor at 
home for over 20 h before admission. Vaginal 
examination revealed that the vagina was marked- 
ly stenosed and the patient in advanced obstructed 
labor with an intrauterine fetal death. At cesarean 


section, the uterus was found to have ruptured. 
The macerated female fetus weighting 2800 g was 
delivered and the patient had a repair of the uterus 
with bilateral tubal ligation. She however died on 
the sixth post-operative day of persistent anemia 
and overwhelming infection due to Klebsiella spe- 
cies. 


Mrs. M.A., a 28-year old unbooked para 1+0 (stil- 
Ibirth) who had a residual vesico-vaginal fistula 
was admitted in labor at 34 weeks gestation. She 
had been in labor at home for about 19 h prior to 
admission in the second stage of labor. Vaginal 
examination revealed marked vaginal stenosis 
admitting only one finger. A diagnosis of advanced 
obstructed labor with fetal distress was made. At 
cesarean section, a severely asphyxiated female 
baby weighing 2200 g with Apgar score of 1 and 2 
at 1 and 5 min was delivered. The baby died within 
30 min of delivery. The mother subsequently deve- 
loped post-partum eclampsia with septicemia from 
Staphylococcus aureus and died on the fourth 
post-operative day. 


The commonest maternal morbidity, excluding 
recurrence of VVF, was hemorrhage requiring blood 
transfusion in 35 patients (27.3%). Others included 
ruptured uterus in 3 unbooked patients whose fistu- 
lae had not been repaired, bladder injury at cesarean 
section in 1.6% and acute renal failure in 0.8%. The 
maternal complications occurred more frequently in 
the patients whose fistulae had not been repaired and 
who were also unbooked.” 


The largest series is that of Aimakhu, who analyzed 
subsequent reproductive performance in 246 women 
who underwent successful fistula closure at Univer- 
sity College Hospital in Ibadan, Nigeria, between 
1957 and 1966 (Aimakhu 1974). Only 48 patients 
became pregnant following fistula repair with a total 
of 65 pregnancies. All but 6 of these were managed 
at University College Hospital. Five patients had 


aborted prior to the 16th week of gestation, leaving 


only 60 viable pregnancies. The plan was to perform 
elective Cesarean section on all patients who became 
pregnant after fistula surgery, but only 49 Cesarean 
operations were carried out. The results of the vagi- 
nal deliveries were not encouraging. Aimakhu sum- 
marized the results in this fashion (Aimakhu 1974): 


“Of the eight vaginal deliveries, six were our booked 
patients, and they were all admitted in the second 
stage of labor; one patient had in fact delivered the 
first of her twins before arrival. There were no mater- 
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nal deaths among these six patients and there was no 
reopening of the fistulae after delivery. Five of the 
seven babies survived. The seventh patient with 
vaginal delivery had an instrumental vaginal delive- 
ry elsewhere. The baby was stillborn and the fistula 
recurred. At the beginning of the repair of the new 
fistula in our unit, this patient died from cardiac 
arrest. The eighth patient with vaginal delivery sus- 
tained her first fistula in her first delivery in 1952. 
This was successfully repaired elsewhere 4 years 
later. In 1962 she was allowed a vaginal delivery in 
another hospital. The baby was stillborn and the fis- 
tula recurred. Following another successful repair of 
the fistula she became pregnant again. She defaulted 
from a cesarean section offered her in our unit. She 
delivered at home another stillborn baby and the fis- 
tula was again reopened.” 


Patients who underwent cesarean delivery fared bet- 
ter. There were 49 fetuses delivered and 47 survived. 
There was no recurrent fistula among women pre- 
viously repaired who became pregnant and had a 
subsequent cesarean section. There was one maternal 
death from pulmonary embolism in a woman who 
underwent a emergency delivery at 32 weeks gesta- 
tion due to a prolapsed fetal umbilical cord. 


3. THE RECTO- VAGINAL FISTULA 


Rectovaginal fistulas appear to be significantly less 
common than vesico-vaginal fistulas. In case series 
of patients presenting with vesico-vaginal fistulas, 
between 6% and 24%% have a combined recto-vagi- 
nal and vesico-vaginal fistula (Figure 7) (Emmet 
1868; Naidu 1962; Aziz 1965; Coetzee and Lithgow 
1966; Bird 1967; Mustafa and Rushwan 1971; Ash- 
worth 1973; Tahzib 1983; Tahzib 1985; Waaldijk 
1989; Arrowsmith 1994; Amr 1998; Hilton and Ward 
1998; Wall, Karshima et al. 2004). In most series, 
isolated recto-vaginal fistulas are less common than 
combined fistulas. Indeed, most series do not even 
mention isolated recto-vaginal fistulas as a clinical 
phenomenon. In a series of patients from Turkey 
reported by Yenen and Babuna (Yenen and Babuna 
1965), 7.1% had recto-vaginal fistulas and 6.5% had 
“combined” fistulas. From the report it is not clear if 
this latter figure was comprised solely of recto-vagi- 
nal and vesico-vaginal fistulas, or if it included other 
combinations of urinary tract fistulas as well (vesico- 
cervico-vaginal, urethro-vaginal, etc.). Kelly and 
Kwast (Kelly and Kwast 1993), reporting data from 
the Addis Ababa Fistula Hospital, noted a 15.2% pre- 
valence of combined fistulas, and a 6.8% prevalence 
of isolated rectovaginal fistulas in that population. 


Figure 7. Large combined vesicovaginal and rectovaginal 
fistula. (QWorldwide Fistula Fund, used by permission). 


Ethiopia appears to have one of the highest rates of 
recto-vaginal fistulas reported in the literature. Whe- 
ther this relates to specific obstetric characteristics of 
the Ethiopian population or whether this relates to 
other social factors—-such as the cases of rape and 
sexual abuse of young Ethiopian girls reported by 
Muleta and Williams (Muleta and Williams 1999)— 
is unclear. 


Since the pubic symphysis poses an obstruction to 
delivery through the anterior pelvis, in normal birth 
mechanics the fetal head is normally forced poste- 
riorly towards the rectum, anus, and perineum at the 
end of the second stage of labor. In non-obstructed 
labor, direct laceration of the perineum is not uncom- 
mon, occasionally resulting in a complete perineal 
tear with complete disruption of the anal sphincter. If 
this is not repaired, a complete perineal tear with 
sphincter disruption can create a recto-vaginal fistu- 
la at the anal outlet (Radman, Al-Suleiman et al. 
2003). This mechanism of fistula formation seems 
more likely to account for low recto-vaginal fistulas, 
whereas recto-vaginal fistulas higher in the pelvis 
would seem more likely to be caused by direct tissue 
compression from obstructed labor. 
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As Mahfouz noted in 1938 (Mahfouz 1938): 


“The process by which faecal fistula forms after 
labour differs greatly from that which leads to the 
formation of a urinary fistula. Sloughing, due to 
pressure-necrosis produced by impaction of the 
presenting part, which accounts for the overwhel- 
ming majority of urinary fistulae, is seldom the 
cause of faecal fistula. It accounted for 2 cases 
only in my series of 75. The majority of the remai- 
ning cases were the result of a complete tear of 
perineum which extended into the recto-vaginal 
septum. The lacerated edges of the perineum uni- 
ted spontaneously in the lower part where the tis- 
sues were fleshy, but remained ununited at the 
upper end where tissues were thin. This results in 
a permanent communication between the vagina 
and rectum at the upper end of the healed tear.” 


In Das and Sengupta’s series of 135 obstetric fistulas 
from India, there were 12 patients with recto-vaginal 
fistulas, 6 patients with complete perineal tears, 1 
patient with both a recto-vaginal fistula and a com- 
plete perineal laceration, and 1 patient with a recto- 
vaginal fistula as well as a fistula-in-ano, giving a 
posterior fistula rate of 20/135 or 14.8%. 


Because recto-vaginal fistulas appear to be less com- 
mon than genito-urinary fistulas in the developing 
world, less attention has been paid to describing 
techniques for their repair in this setting. Mahfouz 
recommended different approaches to recto-vaginal 
fistulas, depending on their location (Mahfouz 
1938). 


“The methods of treatment of faecal fistula differ 
according to their site. If the fistula is situated at 
the vaginal outlet, incorporated in or lying imme- 
diately above an incompletely healed perineal tear, 
the perineum should be cut through. In other 
words, the recto-vaginal fistula is converted into a 
complete tear of the perineum and is dealt with as 
such. The vaginal and rectal walls are next separa- 
ted from one another by a transverse incision. This 
separation should be carried well above the upper 
edge of the fistula. The rent in the rectum is now 
carefully sutured with catgut. The sutures should 
not pierce the mucous membrane of the gut. The 
next step is to unite the levator ani muscles in the 
middle line so that a thick mass of tissue is inter- 
posed between the lines of sutures in the vagina 
and rectum respectively. The cut ends of the 
sphincter should now be very carefully brought 
together and the perineum reconstructed in the 
usual manner. 


In dealing with rectal fistulae situated at a distan- 
ce from the perineum the latter should not be cut 
through. These fistulae should be dealt with by a 
flap-splitting operation performed on the same 
principles employed in operating on urinary fistu- 
lae. The separation of the rectal from the vaginal 
wall should be carried until a point well beyond 
the upper and lower limits of the fistulae. In rectal 
fistulae this separation can be effected more easi- 
ly, and much more widely, than separation of the 
bladder in urinary fistulae.” 


These general principles still prevail. For example, 
Arrowsmith (Arrowsmith 1994) recommended oral 
cathartics and cleansing enemas (where the fistulas 
were small enough to allow the patient to retain some 
enema fluid), followed by wide mobilization of the 
fistula, a two-layered rectal closure, with perineal 
reconstruction and the use of Martius bulbocaverno- 
sus fat flaps for large defects. These general prin- 
ciples have also been endorsed by Hudson (Hudson 
1970). 


More problematic is the very high recto-vaginal fis- 
tula, where the fistula occurs in the upper vagina 
(Eden 1914; Mahfouz 1934; Lawson 1972; Bentley 
1973). Such cases are particularly troublesome if the 
vagina is very stenotic or the fistula is fixed and 
tethered in such a manner as to prevent its being dis- 
sected free and brought down low enough so that a 
vaginal repair can be attempted. Extremely skilled 
fistula surgeons may still be able to repair such fistu- 
las transvaginally, but in many cases the route of 
repair for these injuries may need to be transabdomi- 
nal. Before attempting to repair a rectovaginal fistu- 
la using a transabdominal technique, the patient 
should always have a thorough bowel preparation 
and undergo a temporary transverse colostomy. In 
Hudson’s series of 88 high rectovaginal fistulas, suc- 
cessful closure was significantly more likely if a 
colostomy had been performed prior to attempted 
fistula closure (Hudson 1970). Each abdominal 
repair operation is likely to be different, due to the 
comparative rarity of the high rectovaginal obstetric 
fistula and the variable severity and extent of the 
concurrent pathology that is likely to accompany it, 
but in general the surgeon should attempt to separate 
the vagina from the rectum, close the rectum in mul- 
tiple layers, interpose a pedicled graft of omentum 
between the rectum and the vagina and, where pos- 
sible, close the vagina separately (Bentley 1973). 


Clinical experience suggests that “double fistulas” 
(combined vesico-vaginal and recto-vaginal fistulas) 
are more difficult to repair than solitary rectovaginal 
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fistulas (Hudson 1970). In patients with double fistu- 
las, the amount of normal tissue available for use as 
vaginal flaps is often very limited, and the reduction 
in vaginal space that occurs after successful closure 
of a double fistula can be formidable. The presence 
of a concurrent rectovaginal fistula also decreases 
the likelihood of successful closure of a vesicovagi- 
nal fistula. 


Rectovaginal fistula repair presents special problems 
for the fistula surgeon, particularly in cases where 
the fistula is high or complex. Many gynecologic 
surgeons may not be comfortable performing a colo- 
stomy, let alone more complex colon and rectal ope- 
rations such as a colo-anal pull-through procedure. 
Colostomy surgery requires access to more sophisti- 
cated anesthesia capability than vaginal fistula 
repair, and in many cultures a colostomy is no more 
acceptable than a rectovaginal fistula, particularly as 
useable colostomy appliances are often difficult or 
impossible for most fistula patients to obtain. From a 
research perspective, the issue of anal sphincter 
function in obstetric fistula patients remains virtual- 
ly unaddressed, both with regard to the presence of 
injuries in women who only have a vesico-vaginal 
fistula, as well as in patients who have had success- 
ful recto-vaginal fistula repair. One recent study of 
55 patients with obstetric fistulas from Ethiopia 
found 21 women (38%) had symptoms of altered 
fecal control after repair, including 13 (24%) who 
had problems with both urinary and anal control 
(Murray, Goh et al. 2002). Of these 21 patients, 3 had 
undergone repair of a combined vesicovaginal and 
rectovaginal fistula, and 18 had undergone vesicova- 
ginal fistula repair alone. 


4. ORTHOPEDIC TRAUMA 


Ischemic injury from obstructed labor not only 
affects pelvic organs, but also the pelvis itself. These 
changes are most pronounced in the pubic symphy- 
sis. The normal radiography of the symphysis pubis 
has been described in detail by Vix and Ryu (Vix and 
Ryu 1971). In obstructed labor, the pubic bones are 
often directly involved as they form one side of the 
bony vise in which the vulnerable soft tissues are 
trapped. In fistulas where large amounts of bladder 
tissue are lost, the periosteum of the pubic arch can 
often be palpated directly through the fistula defect. 
It is these cases in which ischemic damage to the 
pubic bones is most likely to be demonstrable. In a 
study of 312 Nigerian women with obstetric vesico- 
vaginal fistulas Cockshott (Cockshott 1973) detected 
bony abnormalities in plain pelvic radiographs in 32 


percent of these patients. The findings included bone 
resorption, marginal fractures and bone spurs, bony 
obliteration of the symphysis, and wide (>1 cm) 
symphyseal separation. Most of these changes 
appear to be the result of avascular necrosis of the 
pubic symphysis. Their long-term significance 
remains uncertain and further study is required. 


5. NEUROLOGIC INJURY 


Another tragic injury associated with obstetric fistu- 
la formation is foot-drop (Waaldijk and Elkins 1994). 
The relationship between difficult labor and neurolo- 
gical injury has been known for centuries, and the 
condition was traditionally called “obstetric palsy” 
(Sinclair 1952). Women with this condition are 
unable to dorsiflex the foot and therefore walk with 
a serious limp, dragging their injured foot, and using 
a stick for support (Figure 8). Sinclair’s paper on 
maternal obstetric palsy in South Africa (Sinclair 
1952), made the comment that “There are no records 
of this lesion associated with vaginal fistulae, where 
there has been prolonged pressure by the foetal skull 
in the lower part of the pelvis.” This statement is 
clearly wrong. In Waaldijk and Elkins’ review of 947 
fistula patients, nearly 65% of those studied prospec- 
tively had evidence of peroneal injury either by his- 
tory or physical examination (Waaldijk and Elkins 
1994). The prevalence of clinical footdrop among 
patients seen at the Addis Ababa Fistula Hospital is 
about 20% (Arrowsmith, Hamlin et al. 1996). 
Various theories have been proposed for the etiology 
of this condition. In general clinical series of per- 
oneal nerve palsy, the most common etiologies 


Figure 8. Fistula patient with foot-drop, manifested by an 
inability to dorsiflex the foot. In particular note the trauma 
to the toes, as well as the constant puddle of urine in which 
she walks. (©Worldwide Fistula Fund, used by permission). 
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appear to be direct trauma from ankle inversion, 
fractures of the hip, femur, fibula or tibia; knee inju- 
ries, alcoholic neuropathies, and a variety of miscel- 
laneous or idiopathic causes. In obstetric patients the 
lesion most likely develops from one of three causes: 
prolapse of an intravertebral disk, pressure from the 
fetal head on the lumbo-sacral nerve trunk in the pel- 
vis leading to direct compression of the peroneal 
nerve, or direct trauma to the peroneal nerve from 
prolonged squatting and pushing in the second stage 
of labor (Sinclair 1952; Reif 1988; Colachis, Pease et 
al. 1994). Of the three possible etiologies, the last 
seems the most likely; however, to date no one has 
performed electromyographic studies of the lower 
extremities in fistula patients with foot-drop to eva- 
luate the neurophysiological abnormalities that are 
present. Foot-drop has also been associated with 
trauma sustained in difficult forceps deliveries, parti- 
cularly mid-pelvic rotations, but again, as others 
have emphasized “The peripheral nerve lesion follo- 
wing instrumental delivery may have developed in 
any case and forceps were but incidental or at the 
most a precipitating factor in border-line cases” (Sin- 
clair 1952). The prognosis for recovery from this 
injury is unclear, as there are no proper prospective 
studies of women who have developed this condi- 
tion. Waaldijk and Elkins suggest that most patients 
recover some or all of their nerve function sponta- 
neously within two years of the injury (Waaldijk and 
Elkins 1994); however 13% showed persistent signs 
of nerve trauma. In some cases the affected women 
are almost completely crippled from bilateral lesions 
and suffer tremendously from the additional burden 
imposed by immobility on someone who already suf- 
fers from intractable urinary incontinence. Physio- 
therapy and the use of posterior splints improve the 
condition of some patients. Others may require sur- 
gical intervention: the use of posterior tibialis tendon 
transfer is a well-established procedure for patients 
with foot-drop from other causes (such as leprosy), 
and it may be that this method will be useful in trea- 
ting women with unresponsive obstetric palsy as 
well (Hall 1977; Richard 1989). 


6. DERMATOLOGIC INJURY 


The condition of the skin, which is in constant, unre- 
mitting contact with a stream of urine or feces, is one 
of the most bothersome problems for the fistula 
patient (Figure 9). The problems thus encountered 
have been eloquently described since the early days 
of fistula surgery. The great American gynecologist 
Thomas Addis Emmett summarized the clinical 
situation in 1868 (Emmet 1868): 
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Figure 9. Encrustation of the vulva with uric acid salts, as 
the result of the constant trickle of urine from the fistula. 
(©Worldwide Fistula Fund, used by permission). 


“Unless the greatest care has been given to clean- 
liness, the sufferer, in a few weeks after receiving 
the injury, becomes a most loathsome object. From 
the irritation of the urine, the external organs of 
generation become excoriated and oedematous, 
with the same condition extending over the but- 
tocks and down the thighs. The labia are frequent- 
ly the seat of deep ulcerations and occasionally of 
abscesses. The mucous membrane of the vagina is 
in part lost, and the abraded surface rapidly 
becomes covered at every point with a sabulous or 
offensive phosphate deposit from the urine. If the 
loss of tissue has been extensive, the inverted pos- 
terior wall of the bladder protrudes in a semi-stran- 
gulated condition, more or less incrusted with the 
same deposit, and bleeding readily. This deposit 
will frequently accumulate to such an extent in the 
vagina that the sufferer becomes unable to walk or 
even to stand upright, without the greatest agony. 


The deposit must be carefully removed as far as 
possible by means of a soft sponge, and the raw 
surface brushed over with a weak solution of nitra- 
te of silver. If, at any point, it cannot be at first 
removed without causing too much bleeding, the 
deposit itself must be treated in the same manner, 
or coated with the solid stick. Warm stiz-baths add 
greatly to the comfort of the sufferer. The vagina 
must be washed out several times a day with a 
large quantity of tepid water. After bathing, it is 
best for the patient to protect herself by freely 
anointing the outlet of the vagina and the neighbo- 
ring parts with any simple ointment. 


She must be instructed to wash her napkins tho- 
roughly when saturated with urine, and not simply 
to dry them for after-use. Time, and increased 
comfort of the patient, are gained by judicious 
attention to such details. 


About every fifth day, the excoriated surfaces yet 
unhealed should be protected with the solution of 
nitrate of silver; and it is frequently necessary to 
pursue the same general course for many weeks, 
before the parts can be brought into a perfectly 
healthy condition. This point is not reached until 
not only the vaginal wall, but also the hypertro- 
phied and indurated edges of the fistula, have 
attained a natural color and density. This is the 
secret of success; but the necessity is rarely appre- 
ciated; without it, the most skillfully performed 
operation is almost certain to fail. 


When the proper condition has been brought 
about, the surgeon may then be able to decide 
upon some definite plan of procedure for the clo- 
sing of the fistula. 


Further work remains to be done on determining the 
optimal regimen of skin care for patients with fistu- 
las within the context of developing countries. It 
seems clear that efforts of this kind will produce 
marked improvements in the reduction of patient suf- 
fering, even before fistula closure is undertaken. 


7. SOCIAL CONSEQUENCES OF PROLONGED 
OBSTRUCTED LABOR 


Although physicians tend to think in terms of clin- 
ically definable injuries, much of the suffering that 
fistula patients endure is a result of the social conse- 
quences of their condition. It is vitally important to 
understand the social context in which these injuries 
occur (Wall 1998; Wall 2002). Although there is no 
such thing as a monolithic “African culture”, in 
many areas where fistulas are endemic there appear 
to be recurring patterns that allow for some general 
observations to be made regarding the position of 
women. In countries where there are high fistula 
rates, women generally have a lower social status 
than men. Often a woman’s role in family life centers 
around a strong obligation to satisfy the sexual needs 
of her husband and to provide him with offspring 
(preferably male), and both men and women are 
dependent on their children for care when they beco- 
me old. In many African societies, women are often 
called upon to perform heavy manual labor, tending 


the fields, carrying water and firewood. Religion— 
be it Islam, Christianity, or a traditional African reli- 
gion—-also plays a more central role in day-to-day 
life than is common in Western countries. Each of 
these areas of human life is affected in a profoundly 
negative way by the injuries sustained in obstructed 
labor. 


a) Marriage and Family Life 


In societies where obstetric fistulas are still preva- 
lent, a woman’s role in life is defined almost exclu- 
sively in terms of marriage, childbearing, and the 
family life that results (Wall 1988; Wall 1998). 
Because most women in these societies appear to 
accept this role at present, the inability to have chil- 
dren or to satisfy her husband’s sexual needs may 
diminish her own sense of self worth. Vaginal inju- 
ries often make intercourse impossible, and the 
constant stream of urine makes it otherwise unplea- 
sant. As members of agrarian societies, women are 
often expected to contribute long hours of hard labor 
working on the family farm. Foot drop and associa- 
ted pelvic injuries may make the satisfactory perfor- 
mance of these tasks impossible. The woman, for- 
merly a productive laborer, then becomes an econo- 
mic burden as an invalid. The combination of all of 
these factors often leads to a gradual disintegration 
of the marriage over time, which then ends with 
complete rupture of the relationship. The existing 
data suggest that large numbers of fistula patients 
become divorced or separated from their husbands, 
particularly when it becomes evident that their 
condition is chronic, rather than transient. Unpubli- 
shed data from Ethiopia suggest that almost 50 per- 
cent of VVF victims are divorced or separated (S.D. 
Arrowsmith, personal communication). Murphy’s 
research documented similar findings in northern 
Nigeria (Murphy 1981). In analyzing 899 fistula 
patients from Jos in north central Nigeria, Wall and 
colleagues (Wall, Karshima et al. 2004) found that 
only 26.4% of these women were still married: 
22.1% were separated from and 48.9% had been 
divorced by their husbands. 


Infertility is a devastating problem to couples in any 
culture, but it is difficult to underestimate the impor- 
tance of fertility in African societies. Large families 
are a source of pride and a symbol of affluence. 
Since the social, economic, and political lives of 
these societies are still dominated in many respects 
by ties of kinship, not having offspring is a disaster 
on many fronts. Furthermore, large families may be 
the only source of reliable (or affordable) farm labor, 
a critical economic factor in societies based on pea- 
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sant agriculture. Because governmental social welfa- 
re programs are unreliable or non-existent in most 
African countries, children are the only hope one has 
for security in old age. The fetal mortality in indivi- 
dual cases of obstructed labor is staggering, with 
fetal loss typically running in excess of 90%. The 
overall reproductive histories of women with an obs- 
tetric fistula is similarly dismal: In the large series of 
899 fistula patients from Jos, Nigeria, Wall and col- 
leagues (Wall, Karshima et al. 2004) found that out 
of a total of 2,729 infants born to these fistula 
patients, only 819 living children survived, a long- 
term survival rate of only 30%. Since obstructed 
labor is most commonly a complication of a 
woman’s first labor, and since she is typically infer- 
tile thereafter, the majority of fistula victims (about 
70%) have no living children. Not only is this a 
disaster for the affected woman, but from her hus- 
band’s perspective, it puts his whole future in jeo- 
pardy as well. Faced with this prospect, many men 
find it easier to rid themselves of their damaged 
wives and seek other, fertile, spouses. 


Although obstructed labor is most common as a 
complication of a first pregnancy, it can occur in any 
pregnancy if the baby is too large, if labor starts with 
a fetal malposition or malpresentation, or if other 
complications arise. Not all obstetric fistulas occur in 
teenaged girls having their first baby: in a review of 
121 obstetric fistulas from Kumasi, Ghana, Danso 
and colleagues found that 43% of their patients had 
had three or more pregnancies, and that 25% had had 
five or more (Danso, Martey et al. 1996). Wall and 
co-workers (Wall, Karshima et al. 2004) found that 
45.8% of fistulas occurred in first pregnancies, but 
that 20% of fistulas occurred in women of high pari- 
ty (> 4 pregnancies). Similarly, at the Addis Ababa 
Fistula Hospital, nearly 25% of fistula patients have 
had three or more pregnancies, and 11 percent have 
had six or more children (Kelly and Kwast 1993). 
What happens to the living children when their 
mother’s life is ruined in this fashion? Important 
indirect health consequences of fistula formation 
such as this have been largely unexplored. 


b) Religious and Social Implications 


In some parts of the world, such as northern Nigeria, 
married women live under a system of “wife seclu- 
sion” in which their social contacts are severely res- 
tricted to her immediate family and female neighbors 
(Wall 1988; Wall 1998). The offensive odor that 
accompanies total urinary and/or fecal incontinence 
usually curtails even this limited opportunity for 
social interaction. In order to deal with the never- 
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ending problem of foul smells and omnipresent urine 
and fecal loss, the families of these patients often 
remove them from the main family dwelling into a 
peripheral hut, sometimes even forcing them to live 
out doors. Not uncommonly, they are often forced 
out of the family compound altogether over time 
(Hamlin and Little 2001; Wall 2002). 


Because of the nature of her injury, a fistula patient 
simply cannot maintain normal hygiene, no matter 
how hard she tries. This fact has an enormous impact 
on all aspects of her life, including her participation 
in religious or spiritual life. Fistula women are gene- 
rally regarded as both physically and ritually 
unclean. Many African religious groups, especially 
Muslims, require personal cleanliness as a prerequi- 
site for worship. This often excludes them from par- 
ticipation in religious activities (often a central 
concern of African social life), this further dimi- 
nishes their sense of self-worth and social connec- 
tedness. 


The tragedy faced by these women was described 
very eloquently by Kelsey Harrison, who had exten- 
sive experience with their plight as a result of his 
long tenure as Professor of Obstetrics and Gynaeco- 
logy at Ahmadu Bello University in Zaria, Nigeria 
(Harrison 1983): 


“Whether in hospital or outside, their own society 
goes to great lengths to ostracize these girls, an 
action disparaged by outsiders but considered rea- 
sonable by most local people including certain 
(male) health workers. Their point of view is 
straightforward enough. The safe delivery of a 
healthy baby is always an occasion for great rejoi- 
cing and at the naming ceremony held on the eigh- 
th day after birth, the whole family and local com- 
munity celebrate. In the case of the girl with an 
obstetric fistula, the baby is usually stillborn and 
this together with the fact that her odour is offen- 
sive means that such celebrations cannot take 
place. Soon, her incontinence becomes confused 
with venereal disease, and the affected family 
feels a deep sense of shame. The consequences are 
devastating: the girl is initially kept hidden; sub- 
sequently, she finds it difficult to maintain decent 
standards of hygiene because water for washing is 
generally scarce; divorce becomes inevitable and 
destitution follows, the girl being forced to beg for 
her livelihood. So traumatic is this experience that 
even when cured, some girls never regain their 
self esteem.” 


In considering the overall impact of the fistula pro- 
blem, one should consider the life-time burden of 
suffering that this condition presents. The vast majo- 
rity of these women are young and develop their fis- 
tula in their first pregnancy. In a series of over 9,000 
fistula victims in Ethiopia the average patient age 
was 19 yrs (Arrowsmith, Hamlin et al. 1996). Most 
of the injuries associated with prolonged obstructed 
labor cause permanent disability without causing 
early death. The members of the committee have 
seen patients seeking surgery over 40 years after 
their initial injury: the wasted years of human life 
represented by such cases is mind-numbing. 


Professor Abbo Hassan Abbo, Professor of Obste- 
trics and Gynaecology at the University of Khartoum 
in the Sudan, himself an international authority on 
fistulas, tells a powerfully poignant story of a group 
of Somali women with fistulas who, in despair, chai- 
ned themselves together and jumped off the dock in 
Mogadishu in a mass suicide because their suffering 
had become unendurable. (A.H. Abbo, personal 
communication). 


It is easy to overlook the enormous social conse- 
quences that a fistula produces for the afflicted 
woman unless one sees her in her own social setting. 
The proper care of fistula victims requires a holistic 
approach that pays as much attention to healing the 
psycho-social wounds inflicted on these women as it 
does to curing their physical injuries (Wall 2002). 
Programs for women with obstetric fistulas must 
encompass education, literacy training, the develop- 
ment of social networks, and the provision of skills 
with which to earn an adequate livelihood, if the 
social problems that these women face are to be 
overcome (Bangser, Gumodoka et al. 1999). Some 
women are so injured that they can never return to 
their home villages, and many have such serious 
medical problems that they linger around fistula cen- 
ters and become permanent residents. At the Addis 
Ababa Fistula Hospital, many of these women beco- 
me nursing aides, taking care of other fistula 
patients. In a unique social experiment, that institu- 
tion is developing a permanent residential farm for 
the most severely injured of these women, in essen- 
ce forming a new women’s community based on sha- 
red experiences and the “sisterhood of suffering” that 
has resulted (Hamlin and Little 2001). 


V. THE CLASSIFICATION OF 
OBSTETRIC FISTULAS 


At the present time, there is no generally accepted, 
standardized system for describing, classifying, or 
staging obstetric fistulas. The situation remains 
much the same as it was in 1951, when Bayard Car- 
ter and colleagues lamented (Carter, Palumbo et al. 
1952), “It is difficult to interpret and to compare 
many of the reported series of fistulas. There is a real 
need for standard methods to describe the fistulas, 
the actual operations, and results.” McConnachie 
(McConnachie 1958) eloquently summed up the pro- 
blems surrounding discussions of fistula repair in the 
following words: 


“It is common to find that each author has either 
used his own form of classification based solely on 
the anatomical structures involved, or the size of 
the fistula, or even one of convenience. But no two 
writers seem to have reached any common grounds 
for agreement other than that a urinary fistula is 
present. This lack of agreement has prevented 
comparison between individual workers’ material 
or results, based on a common scientific classifica- 
tion. Such classification needs to be full yet 
simple, workable in its details so that it will not be 
cumbersome, to be based on the three principal 
anatomical structures involved in urinary leakage 
[bladder, urethra, ureters], and to take into account 
the clinical aspects of site, size, accessibility and 
condition of the tissues involved in attempted 
repair.” 


In describing their experience with fistula repair, 
many surgeons have put forth various systems or 
rationales for grouping cases together. The earliest 
such system was that of Sims (1852) who classified 
fistulas according to their location in the vagina: 1) 
urethro-vaginal fistulas, where the defect was confi- 
ned to the urethra; 2) fistulas situated “at the bladder 
neck or root of the urethra, destroying the trigone;” 
3) fistulas involving the body and floor of the blad- 
der; and 4) utero-vesical fistulas where the opening 
of the fistula communicated with the uterine cavity 
or cervical canal. Succeeding authors have added to, 
modified, and re-grouped the categories of fistulas in 
a variety of ways (Emmet 1868; Mahfouz 1930; 
Thomas 1945; Krishnan 1949; McConnachie 1958; 
Moir 1967; Lawson 1968; Hamlin and Nicholson 
1969; Waaldijk 1994; Waaldijk 1995; Hilton and 
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Ward 1998). Mahfouz (Mahfouz 1930) listed the 
main points to be considered in the evaluation of a 
fistula as follows: 


° The situation, size, form and variety of the fistula 


e The scarring of the vagina and its effect on the 
mobility of the fistula 


° The attachment of the fistula to the pelvic walls 


° The condition of the urethral sphincter and per- 
meability of the internal orifice of the urethra 
(occasionally the urethra is completely occluded 
by fibrosis) 


° The location of the ureteral orifices, and their rela- 
tion to the edges of the fistula 


° The presence of complications such as recto-vagi- 
nal fistula, inflammatory lesions of the pelvis, 
vagina, vulva or peritoneum 


° The presence of more than one fistula 


There is an urgent need to develop a standardized, 
generally-accepted system for describing and classi- 
fying fistulas, to aid communication between fistula 
centers and to facilitate research in this field. The 
committee has not taken upon itself the task of deve- 
loping such as system, but recommends that the 
Standardization Committee of the International 
Continence Society make this a priority in the future. 
The committee feels that the following factors 
should be taken into account in the development of a 
standardized ICS Classification System: 


° The system should provide a simple yet precise 
method of describing fistula location and size. 
Although the size of the fistula may be quite 
impressive in cases of prolonged obstructed labor, 
the actual size of the opening is probably less 
important in the overall prognosis than are other 
factors. As John St. George noted in 1969 (St. 
George 1969), “This [size] is not very important 
as long as other factors are favourable. It has been 
found that an opening of 1 cm or less with unheal- 
thy tissues, fixed to bone within a stenosed vagi- 
na, is worse than an opening of 5 cm or more with 
lax vaginal walls, no fixity and a wide vaginal 
introitus. Also, a small bladder neck fistula is 
found to be more difficult and less successful at 
repair than a large mid-vaginal fistula.” 


° The system should make some attempt to assess 
the impact of the fistula on function; i.e. how does 
the fistula impact the bladder neck, urethra, ure- 
ters, or (in the case of rectovaginal fistulas) the 
anus and its sphincter mechanism? 


° The presence, location, and degree of vaginal 
scarring should be quantified, as this appears to be 
directly related to the probability of successful fis- 
tula closure. Many authors have commented on 
the grim prognosis for fistulas complicated by 
vaginal scarring. Das and Sengupta noted (Das 
and Sengupta 1969): “Massive scarring is fre- 
quently present and is definitely a great handicap 
for a successful vaginal operation. Annular 
constriction ring around the vagina, distal to the 
fistula, with fixity to the pubic bones with cartila- 
genous margins are very unfavourable signs. But, 
fortunately it is noted that once the neighbouring 
bands of adhesions are released, the bladder can 
be brought down easily and anatomic apposition 
made.” 


e Any classification system for fistulas should be 
based on criteria that correlate with the prognosis 
for successful surgical repair. This will require 
looking at the whole patient, rather than simply 
looking at just the fistula. In a comparative study 
of failed fistula repairs carried out in Addis Ababa, 
Kelly and Kwast (Kelly and Kwast 1993) found a 
Statistically significant association (p < 0.001) 
with failed fistula repair and a ruptured uterus, 
with a previous history of failed surgical repair 
(especially repairs carried out at other, non-spe- 
cialist, institutions), with the presence of limb 
contractures, with the need for special preoperati- 
ve feeding in order to become fit enough for sur- 
gery, and with the presence of a “complicated” fis- 
tula requiring more extensive, more complicated, 
surgical intervention. These authors believed that 
these factors reflected a more extensive injury 
from prolonged obstructed labor. McConnachie 
(McConnachie 1958) suggested that failures in 
fistula surgery were due to previous failed repairs 
with increased scar tissue formation, differences 
in the grade and type of fistulas reported in 
various series, to inexperienced operators taking 
on cases beyond their surgical capabilities, and 
“residual urinary sepsis and alkalinity.” Further 
comparative studies are needed to ascertain if 
these factors are reliably associated with surgical 
failure, and to determine if other, as yet unascer- 
tained, factors are also related to a poorer surgical 
prognosis. 


° There should be a standardized definition of “suc- 
cess” in fistula surgery. In his series of 303 fistu- 
las, McConnachie (McConnachie 1958) refused 
to regard the patient as “cured” even though the 
fistula was “closed” unless “she also has comple- 
te urinary continence and control.” This principle 
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reduced his overall success (“closed and dry”) rate 
from 79.5% to 65.1%. Perhaps as many as one 
third of women who undergo successful fistula 
closure still have significant incontinence due to 
the presence of sphincteric damage and/or other 
persistent alterations in bladder or anorectal func- 
tion. To classify as a “success” a woman who has 
a Closed fistula but continuous, debilitating stress 
incontinence from a non-functioning urethra is 
both dishonest and clinically unhelpful. 


In describing surgical success rates, the time at 
which this assessment is made must be clearly 
specified. Long-term outcome data on women 
who have undergone fistula repair surgery are 
almost entirely lacking in the literature. Given the 
difficult circumstances from which most fistula 
patients come, and the difficulties of travel and 
communication in rural Africa, this is not surpri- 
sing. As a result of these problems, most “suc- 
cesses” are reported as such only at the time of 
discharge from hospital, with almost no further 
follow-up. This may well be misleading as to 
actual outcome. Coetzee and Lithgow (Coetzee 
and Lithgow 1966) defined “cure” of a patient 
with a vesicovaginal fistula as follows: 


“For a 100% cure the following conditions must 
be fully satisfied: 1) The patient should have com- 
plete continence by day and by night, and to 
achieve this it has been found that the bladder 
should hold a minimum of 170 ml. 2) No stress 
incontinence should be present. 3) The vagina 
should allow normal coitus without dyspareunia. 
4) Traumatic amenorrhea should not result. 5) The 
patient should be able to bear children.” 


Achieving standards this high in patients who 
have undergone extensive pelvic trauma from 
obstructed labor will not be easy, but honesty is 
the first prerequisite if progress is to be made with 
true scientific integrity. 


° General agreement should be reached concerning 
what constitutes an “irreparable fistula” —that is, 
which women should be offered urinary and/or 
colonic diversion as their first surgical procedure, 
rather than undergo an attempt at fistula closure? 
The committee recommends that the term “irrepa- 
rable fistula” be used in preference to the phrase 
“hopeless fistula,’ which is sometimes encounte- 
red in these discussions. 


Any system for the classification or staging of 
obstetric fistulas must emphasize low-technology 
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clinical assessment, since such a system will have 
to be used in areas of the world with extremely 
limited resources. Fistulas afflict the world’s poo- 
rest women, not the affluent elites of industriali- 
zed economies. 


In view of the multi-system pathology produced 
by obstructed labor, any classification system 
should note the presence of associated conditions 
related to the primary pathophysiological process 
in obstructed labor, such as the presence of neuro- 
logic injury, damage to the pubic symphysis, the 
concurrent presence of a recto-vaginal fistula, the 
presence of chronic skin ulcers, nutritional state, 
etc. 


Because most of the suffering endured by fistula 
victims is the result of social isolation and aban- 
donment and the subsequent loss of self-esteem 
and economic deprivation that results from this 
social isolation, the evaluation of women with 
obstetric fistulas should include information on 
these social “co-morbidities.” The fistula problem 
in the developing world is inextricably intertwi- 
ned with its social milieu, and this must be open- 
ly acknowledged. 


VI. EARLY CARE OF THE FISTULA 
PATIENT 


Although many patients with vesico-vaginal fistulas 
appear for care many years after they have sustained 
their injury, others arrive at a medical facility in obs- 
tructed labor, or shortly after the fistula appears. The 
traditional teaching has been that an attempt at repair 
should be deferred for three months until the extent 
of the injury has fully manifested itself and any 
infection/inflammation in the injured tissues has 
resolved. However, it also appears to be true that 
some fistulas might be prevented by prompt treat- 
ment of women who arrive at a health-care facility 
immediately after obstructed labor, that some fistulas 
might close spontaneously if the bladder is drained 
for a prolonged period of time, and that a subset of 
fistulas might even be amenable to early closure. 
John St. George (St. George 1969) believed that 
prompt medical treatment of patients after obstructed 
labor could prevent post-partum sepsis and promote 
the healing of injured tissues, thus preventing some 
fistulas altogether, or at least minimize the extent of 
injury that developed. He advocated vigorous local 
care of the injured tissues and prompt antibiotic 
treatment as soon as such patients were seen. He des- 
cribed one particularly noteworthy case: 


“The patient, who was aged 18, was brought to the 
hospital three days after delivery, following labour 
which lasted seven days. She was incontinent of 
urine and faeces. She was very pale (haemoglobin 
concentration 3.7 g per 100 ml), dehydrated, toxic 
and unable to walk. Vaginal examination revealed 
a gaping opening with offensive purulent lochia 
and discharge. The lateral walls of the vagina had 
sloughed, revealing both pubic rami and the right 
ischial tuberosity. The perineum was torn, leaving 
an indefinite anal sphincter. A large vesico-vaginal 
fistula and a small recto-vaginal fistula, both with 
infected edges, were seen. Apart from blood trans- 
fusions, parenteral antibiotics and high protein diet 
were given: the vagina was douched twice daily 
with warm Dettol solution; this was followed each 
time by insertion of layers of sofra tulle gauze. 
After three weeks, the local treatment was given 
only once daily for another three weeks. When the 
patient was examined under anesthesia ten weeks 
after admission, and before discharge from hospi- 
tal, the vaginal walls had healed over and returned 
to normal; the perineum had healed, leaving only 
a wide vaginal introitus; the recto-vaginal fistula 
had healed and the vesico-vaginal fistula was 
reduced to 1 cm diameter with mobile surrounding 
edges. She returned for repair three months later, 
and this was successfully carried out. Prevention 
of sepsis was the chief factor in such a transfor- 
mation as occurred in this case, as in many others, 
and repair would otherwise have failed.” 


Further research on the effectiveness of immediate 
local care after fistula formation should be encoura- 
ged. Waaldijk (Waaldijk 1994) found that 50 - 60% 
of smaller fistulas (< 2 cm) would heal spontaneous- 
ly, if prompt prolonged bladder drainage was started 
within three months of the initial injury. If the fistu- 
la did not close with simple catheter management, he 
performed an early surgical closure. Using this regi- 
men, he reported a successful closure rate in 92% of 
cases, with continence in 94% of those in whom the 
fistula was closed successfully. These results are 
encouraging, but await replication at other centers. 


VII. SURGICAL TECHNIQUE FOR 
FISTULA CLOSURE 


In general, specific issues of surgical technique are 
among the least important issues in obstetric fistula 


repair today. In practiced hands, skilled fistula sur- 
geons routinely achieve fistula closure rates of 80% 
or better. Multiple papers reporting large case series 
support this contention (Mahfouz 1929; Mahfouz 
1930; Mahfouz 1934; Mahfouz 1938; Krishnan 
1949; Abbott 1950; Lavery 1955; Mahfouz 1957; 
Naidu 1962; Aziz 1965; Yenen and Babuna 1965; 
Coetzee and Lithgow 1966; Hamlin and Nicholson 
1966; Moir 1966; Bird 1967; Moir 1967; Hamlin and 
Nicholson 1969; Mustafa and Rushwan 1971; Law- 
son 1972; Ashworth 1973; Waaldijk 1989; Ioaba- 
chie 1992; Kelly 1992; Arrowsmith 1994; Amr 1998; 
Goh 1998; Hilton and Ward 1998; Gharoro and 
Abedi 1999; Wall, Karshima et al. 2004). There is a 
fairly general consensus concerning the basic prin- 
ciples of fistula repair, which can be summarized as 
follows: 


° The best chance for successful fistula closure is at 
the first operation. In their large series of 2,484 
fistula patients, Hilton and Ward (Hilton and Ward 
1998) reported successful fistula closure in 82.8% 
of patients at the first attempt. Successful closure 
was achieved in only 65% of those patients who 
required two or more operations. 


° The fistula should be widely mobilized from the 
surrounding tissues at the time of repair, so that 
fistula closure can be achieved without tension on 
the site of repair. 


° The repair must be “water-tight” at the time of 
closure. If it is not, failure is virtually certain. The 
simplest way to test this is to instill a solution of 
colored water into the bladder at the time of fistu- 
la closure and make certain that no leakage can be 
demonstrated. If leakage occurs, the operation 
must be revised until leakage can no longer be 
demonstrated. As J. Marion Sims wrote in his ori- 
ginal paper on fistula repair (Sims 1852), “if a 
single drop of urine finds its way through the fis- 
tulous orifice, it is sure to be followed by more, 
and thus a failure to some extent is almost inevi- 
table.” 


° The traditional teaching has been that the fistula 
should be closed in multiple layers, avoiding over- 
lapping suture lines, whenever this can be achie- 
ved; however, in some cases there is simply not 
enough tissue present to achieve a multi-layered 
closure, and recently some surgeons have begun 
experimenting with single-layer closure tech- 
niques. At present, no data are available to assess 
the effectiveness of single-layer closure tech- 
niques in an objective fashion. 
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e After fistula repair, the bladder should be emptied 
by prolonged continuous catheter drainage in 
order to prevent distention of the bladder and 
increased tension on the suture lines. The traditio- 
nal duration of bladder drainage is 14 days, but no 
comparative trials have been carried out to see if 
shorter duration of bladder drainage (for example, 
7 or 10 days) is associated with increased risk of 
failed repair. Research on the optimal duration of 
bladder drainage is important, and has obvious 
consequences for fistula centers with large clinical 
volumes. If, for example, the duration of post-ope- 
rative catheterization could be decreased from 14 
days to 10 days without a significant increase in 
failure rates, the center could increase the number 
of fistula patients undergoing surgical repair by 
almost 30%. 


° Especially in the case of fistulas due to prolonged 
obstructed labor where the injury is the result of 
prolonged ischemia and tissue necrosis, success- 
ful closure is enhanced by the use of tissue grafts 
(bulbocavernosus graft, gracilis muscle graft, etc.) 
which bring a new blood supply to the site of 
repair. There is one retrospective paper in the lite- 
rature that evaluated the repair of comparable fis- 
tulas with and without the use of Martius bulbo- 
cavernosus flaps and demonstrated substantially 
higher rates of successful closure when such a 
graft was employed (Rangnekar, Imdad et al. 
2000). 


Each fistula is unique, and an ability to improvise in 
the face of unexpected findings or complications is a 
virtue that every fistula surgeon must strive to deve- 
lop. It is clearly not possible to illustrate here every 
different type of fistula and all of the various tech- 
niques that may be employed to close them. Howe- 
ver, a generally accepted technique—-based largely 
on the work of Drs. Reginald and Catherine Hamlin 
at the Addis Ababa Fistula Hospital in Ethiopia 
where nearly 25,000 obstetric fistulas have now been 
repaired— can be described and illustrated as fol- 
lows (Figures 10 - 29). The first prerequisite for suc- 
cessful fistula repair is meticulous attention to detail. 
As Abbot aptly (if somewhat quaintly) noted (Abbott 
1950), “There must be no attempt to operate on these 
cases with one eye on the clock and the other on the 
tea wagon. In fact, the operator upon vesico-vaginal 
fistulae should combine the traits of daintiness, gent- 
leness, neatness and dexterity of the pekinese, with 
the tenacity and perseverance of the English bull- 
dog.” 


The position for fistula surgery depends upon the 


nature and location of the fistula to be repaired. For 
the vast majority of straightforward fistulas (espe- 
cially for mid-vaginal fistulas) a high lithotomy posi- 
tion with the buttocks pulled well over the edge of 
the operating table, provides excellent exposure 
(Figure 10). Surgery in this position is easy to per- 
form under spinal anesthesia, which is the cheapest 
and easiest form of anesthesia for “low technology” 
settings in developing countries. To operate in the 
knee-chest position is relatively uncomfortable for 
patients and can compromise pulmonary function. 
Performing operations in the knee-chest position 
generally requires intubation of the patient, the use 
of general anesthesia, and continuous ventilation. 
Trans-abdominal surgery with the patient in the supi- 
ne position is rarely needed, except for certain com- 
plex fistulas. An abdominal approach increases both 
the cost of surgery and the likelihood of complica- 
tions, such as wound infections. When doing fistula 
surgery in the developing world, failure to use a 
trans-vaginal approach requires special justification, 
such as cases in which additional intra-abdominal 
pathology must be addressed. 


The first requirement for successful fistula repair is 
adequate exposure of the operative field. Figure 11 
depicts a typically narrow, scarred vagina of the type 
that often develops after obstructed labor. The vesi- 
covaginal fistula is obscured by scar tissue and a 
constriction ring, and is not clearly visible. When 
this scar tissue is released by performing vaginal 
relaxing incisions, the fistula can be seen and repai- 
red. The fistula depicted here is a straightforward 
mid-vaginal vesico-vaginal fistula. 


It is generally preferable to identify and catheterize 
the ureters in most operations so that they are readi- 
ly identifiable throughout the course of the opera- 
tion. This can usually be done by passing catheters 
through the fistula into the ureters under direct vision 
(Figure 12). The purpose of ureteral catheterization 
is to ensure that the ureters are not inadvertently liga- 
ted during the fistula repair, with subsequent renal 
damage or death. (This was the cause of death in 
Sims’ only operative fatality; unfortunately, it occur- 
red in a very public demonstration of his technique 
for fistula closure in London at the Samaritan Hospi- 
tal; see page 518 (McKay 1922). Once the ureters 
have been catheterized, the ureteral catheters can be 
brought out of the bladder through the urethra, kee- 
ping them away from the operative field. Although 
some fistula surgeons prefer to leave ureteral cathe- 
ters in place for up to 14 days after surgery, current 
Western urological practice would suggest that such 
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Figure 10. Exaggerated lithotomy position for fistula repair. 
The patient is positioned at 35 - 45 degrees, head down posi- 
tion, with the use of shoulder supports and the buttocks pul- 
led over the edge of the table. (QWorldwide Fistula Fund, 
used by permission). 


Figure 11. Placement of labial stay 
sutures helps increase lateral exposu- 
re. Incisions through bands of scar tis- 
sue are often necessary to allow inser- 
tion of retractors. Left side of the illus- 
tration shows the vagina prior to 
relaxing incisions. Right side shows 
enhanced exposure after relaxing inci- 
sions. (QWorldwide Fistula Fund, 
used by permission). 


Figure 12. Ureters are identified and cannulated, if pos- 
sible. The use of intravenous diuretics and/or vital dyes can 
be used to improve ureteric localization, if needed. 
(©Worldwide Fistula Fund, used by permission). 
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catheters can be removed immediately at the end of 
the case, or within a day or two after surgery at most. 


Once the fistula is exposed and the ureters are iden- 
tified, it is important to mobilize the fistula fully so 
that it may be closed without tension. Figure 13 
demonstrates the first move in mobilizing a mid- 
vaginal fistula. The posterior border of the fistula is 
incised and the incision is carried out laterally onto 
the vaginal sidewalls. The incision extends only 
through the vaginal epithelium, not into the bladder 
itself. Wide vaginal dissection will allow complete 
mobilization of the fistula. 


Following the initial vaginal incision, the posterior 
vaginal flap is developed, always keeping the course 
of the ureters in mind (Figure 14). 


Continued mobilization of the fistula is achieved by 
extending the incision circumferentially around the 
fistula, then anteriorly towards the urethra (Figure 
15). As before, the incision extends only through the 
vaginal epithelium, not into the bladder. When this 
portion of the operation has been completed, the 
bladder should be freed completely from the vagina. 


The anterior vaginal flaps then are developed widely 
to mobilize the fistula more completely (Figure 16). 
Due to the presence of scarring and tethering of the 
fistula, it is generally useful to carry the anterior dis- 
section upwards behind the pubic symphysis, ope- 
ning the retropubic Space of Retzius and detaching 
the bladder from its supports in this area. This allows 
full mobilization of the fistula (Figure 17). The ante- 
rior vaginal flaps can be sutured out of the operative 
field using “stay sutures.” 


Additional tension may be taken off the fistula at this 
point by performing a partial bladder suspension by 
passing sutures from the bladder up behind the pubic 
symphysis and anchoring the sutures in the symphy- 
seal periosteum (Figure 18). Persistent stress incon- 
tinence is relatively common in patients after other- 
wise successful fistula closure. It has been argued 
that suture placement of this type reduces the preva- 
lence of this problem post-operatively (Hassim and 
Lucas 1974; Hudson, Henrickse et al. 1975); howe- 
ver, no controlled studies have yet been carried out 
that document this assertion. 


Once the fistula has been mobilized as fully as pos- 
sible, fistula closure can begin. There are many dif- 
ferent techniques by which this task may be accom- 
plished. One proven technique is to close the first 
layer of the bladder with a continuous, running, 
interlocking stitch of an absorbable suture (Figure 


19). The initial suture bite should be placed beyond 
the lateral margin of the fistula and the last suture 
should be placed in a similar position on the opposi- 
te side of the fistula. Although Sims initially “pared 
back” the edges of the fistula in his closure tech- 
nique, there seems to be no need to do this in the vast 
majority of obstetric fistulas: a better philosophy is 
to preserve as much bladder tissue as possible, parti- 
cularly when attempting to close extensive fistulas. 


After initial fistula closure has been completed, the 
primary suture line should be reinforced by a second 
layer of closure if at all possible. Ideally this should 
be done in such a fashion that the second row of 
sutures imbricates the initial closure, rolling more 
bladder tissue over the first line of closure in order to 
protect it (Figure 20). When the second layer has 
been closed, the integrity of the repair should be 
checked by instilling 150 - 250 ml of water colored 
with indigo carmine, methylene blue, or another sui- 
table dye. If there is no leakage of colored water, the 
fistula repair can be assumed to be “water tight,” and 
the operation can proceed. If leakage is observed, the 
repair should be revised until no more leakage is 
observed. 


Extensive experience with fistula repairs has led 
many surgeons to believe that successful fistula clo- 
sure is markedly enhanced by the use of a bulboca- 
vernosus fat pad (Martius) graft (Shaw 1949; Mar- 
tius 1956; Hamlin and Nicholson 1966; Hamlin and 
Nicholson 1969; Baines, Orford et al. 1976; Zacha- 
rin 1980; Given and Acosta 1989; Elkins, Delancey 
et al. 1990; Fitzpatrick and Elkins 1993; Punekar, 
Buch et al. 1999; Rangnekar, Imdad et al. 2000). 
There is one small comparative surgical study that 
documents this finding (Rangnekar, Imdad et al. 
2000). 


Development of the fat pad graft should begin with a 
vertical midline skin incision on the left or right 
labium majus, extending from the base of the mons 
pubis to about the level of the middle of the vaginal 
introitus (Figure 21). Sharp dissection with a surgi- 
cal scissors is used to expose a central “cord” of 
labial fat, and this dissection is carried down to the 
deep fascial layer (Figure 22). Even in thin, malnou- 
rished women, dissection of this fat is always pos- 
sible. Once this “cord” of fat has been identified and 
dissected, it is cross-clamped superiorly with a single 
clamp and transected (Figure 23). The superior 
stump is suture-ligated to achieve hemostasis. 


Next, the superior aspect of the graft is grasped gent- 
ly with an Allis forcep and the cord of fat is further 
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Figure 13. Once the ureters have been catheterized through 
the fistula, the catheters may be brought out through the 
urethra to move them out of the operative field. Dissection 
of the fistula begins at its posterior margin by making an 
incision that runs from one vaginal sidewall to the other. 
Accentuation of tissue planes in some cases may be aided by 
local infiltration of saline or local anesthetic. (©Worldwide 
Fistula Fund, used by permission). 


Figure 15. The mobilizing incision is extended circumfe- 
rentially around the fistula. When this is completed, an 
anterior midline incision is made in the vagina and exten- 
ded up towards the external urethral meatus. (Worldwide 
Fistula Fund, used by permission). 


Figure 14. Complete mobilization of the fistula is continued 
by raising posterior vaginal flaps. The mobilization is car- 
ried out to each vaginal sidewall as well as to the cervix (if 
one is still present). Special care must be taken at the 4 and 
7 o’clock positions to avoid possible injury to the ureters. 
(©Worldwide Fistula Fund, used by permission). 


Figure 16. The anterior vaginal flaps should be mobilized 
all the way from the edge of the fistula to the pubic arch. 
(©Worldwide Fistula Fund, used by permission). 
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Figure 17. Once the anterior flaps have been fully develo- 
ped, the endopelvic fascia is perforated and the space of 
Retzius is entered, to complete the full mobilization of the 
fistula. This portion of the operation is often technically 
challenging. The apices of the anterior vaginal flaps can be 
retracted out of the operative field with stay sutures to 
improve visualization of the fistula. At this point, the blad- 
der base and vagina should be completely separated from 
one another. It is generally not necessary (or advisable) to 
trim or “pare back” the edges of the fistula. This only 
increases the size of the defect and decreases the amount of 
remaining bladder tissue. (QWorldwide Fistula Fund, used 
by permission). 
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Figure 19. Fistula closure. The bladder defect is closed in 
two layers using absorbable suture. If any tension is 
encountered during bladder closure, the initial dissection 
has been inadequate and should be revised. The first closu- 
re can be made with either interrupted sutures or a conti- 
nuous running, interlocking, suture. (©Worldwide Fistula 
Fund, used by permission). 


Figure 18. Closure of the fistula begins by placing ancho- 
ring sutures lateral to the bladder defect and superiorly 
through the periosteum of the pubic arch. The sutures are 
designed to decreases tension across the line of bladder clo- 
sure. (Worldwide Fistula Fund, used by permission). 


Figure 20. Fistula closure. A second set of sutures is placed, 
imbricating the second suture line over the first. When this 
has been completed, “water tight’ closure of the fistula 
should be confirmed by gentling filling the bladder with a 
solution of colored water or sterile infant feeding formula to 
check of leakage. If any leakage is noted, the repair should 
be taken down and reclosed until no leakage can be 
demonstrated. (Worldwide Fistula Fund, used by permis- 
sion). 


Figure 21. Martius bulbocavernosus fat flap. A vertical skin 
incision is made in the labium majus from the base of the 
mons to the level of the middle of the vaginal introitus. 
(©QWorldwide Fistula Fund, used by permission). 


Figure 22. Martius flap. Lateral and medial dissection of 
the bulbocavernosus fat is made down to the deep fascial 
layer, exposing a “cord” of labial fat. (©Worldwide Fistula 
Fund, used by permission). 


Figure 23. Martius flap. Once the “cord” of fat has been 
identified and dissected, it is cross-clamped superiorly and 
divided. The superior stump is suture-ligated to insure 
hemostasis. (QWorldwide Fistula Fund, used by permis- 
sion). 
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mobilized down to its base. It is important to protect 
the base of the pedicle to insure that its blood supply 
remains intact (Figure 24). At this point, surgical 
scissors are used to dissect a tunnel that extends from 
the base of the fat pad’s pedicle into the vagina, tra- 
veling between the vaginal epithelium and the pubic 
arch (Figure 25). The tunnel should be large enough 
to allow passage of the surgeon’s finger from the 
labial defect down to the bladder base (Figure 26). 


Prior to passing the graft through the tunnel, four 
anchoring stitches of absorbable suture should be pla- 
ced into the muscularis of the bladder at the 2,4, 8, and 
10 o’clock positions. This allows the Martius graft to 
be anchored into place securely against the repaired 
fistula, protecting it and bringing in a new blood sup- 
ply to nourish the surgical site (Figure 27). The graft 
is then passed through the tunnel to the bladder base 
and is anchored into position using the previously pla- 
ced anchoring stitches. The fistula site should be com- 
pletely covered at this point (Figure 28). 


Finally, the stay sutures which had been holding the 
anterior vaginal flaps out of the surgical field are 
released and the vaginal defect is closed as an “inver- 
ted T” (Figure 29). The ureteric catheters can now be 
removed and a vaginal pack placed, if desired. 


VIII. COMPLICATED CASES AND 
TECHNICAL SURGICAL 
QUESTIONS 


1. THE FISTULA COMPLICATED BY URETHRAL 
DAMAGE 


Virtually all authors with extensive experience in the 
management of obstetric fistulas comment on the 
great difficulty in achieving post-operative continen- 
ce in patients who have had extensive damage to the 
urethra, even if the fistula defect itself can be closed 
successfully. J. Chassar Moir, the great British gyne- 
cologist, (Moir 1965) referred to the worst of these 
cases as “circumferential” fistulas, which “involve a 
destruction of the bladder neck not only on the vagi- 
nal side but, in many instances, on the pubic side as 
well. The result is a circumferential sloughing with 
subsequent discontinuity of the urethra and bladder; 
the intervening tissue is merely the epithelium that 
has grown over, and become adherent to, the perios- 
teum of the back of the pubic bone.” Fistulas invol- 
ving this level of destruction are daunting, and are 
rarely seen in developed countries. According to 
Moir, the three great problems involved in dealing 


with this type of fistula are: 1) extremely difficult 
exposure; 2) technical difficulty in dissecting the tis- 
sue remnants from the pubic bone; and 3) difficulty 
in joining the bladder neck to the urethral remnant or 
stump, if, indeed, any portion of the urethra is still 
intact. The basic principles of technique needed to 
deal with this type of injury are complete mobiliza- 
tion of the bladder so that it can be drawn down low 
enough to create a tension-free anastomosis with the 
urethral remnant. Freeing the urethral remnants from 
their adherence to the pubic bone may require a 
suprapubic incision with dissection from above in 
order to accomplish this. In such cases Moir took 
care to reinforce the bladder neck with buttressing 
sutures, and generally brought in a Martius’ graft for 
better support and a renewed blood supply. 


If only the posterior portion of the urethra had been 
sloughed and the anterior portion of the urethra was 
intact, Moir (Moir 1964) advocated a different tech- 
nique for urethral reconstruction. In this technique, a 
thin catheter was stitched into position to serve as a 
splint for the new urethra. The margins of the ure- 
thral bed were freed from the vagina and were mobi- 
lized to allow them to be pulled together over the 
underlying catheter without tension. The vaginal 
incision was extended above the bladder neck and 
then reinforced with “inrolling stitches.” The repair 
was usually buttressed with a Martius bulbocaverno- 
sus fat graft, after which the vagina was closed over 
the repair with vertical mattress sutures to achieve a 
“broad apposition” of the vaginal wall. The bladder 
was then drained for 10 days and the vaginal sutures 
were removed after 21 days. Although he reported 
good success with this technique, with 23 of 34 
women (67%) having “perfect or near perfect 
control” six months after surgery, 8 of 34 (24%) had 
persistent stress incontinence, and 9% had no impro- 
vement, reconfirming the view that persistent stress 
incontinence remains a significant problem for many 
women after successful fistula closure. Similar tech- 
niques with similar results have been reported by 
other authors (Noble 1901; Symmonds 1969; Sym- 
monds and Hill 1978). 


Various authors have described neourethral recons- 
truction using bladder flaps (Barnes and Wilson 
1949; Flocks and Culp 1953; Su 1969; Quartey 
1972; Tanagho and Smith 1972). All of these opera- 
tions are based upon transabdominal techniques; 
however, a transvaginal approach to neourethral 
reconstruction using an anterior bladder flap tech- 
nique was described by Elkins, Ghosh and co-wor- 
kers (Elkins, Ghosh et al. 1992) In this technique, a 
neo-urethra is created by mobilizing a flap from the 
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Figure 24. Martius flap. The superior aspect of the graft is 
gently grasped with an Allis forcep and the labial fat is fur- 
ther mobilized down to its base, which is left intact to main- 
tain its blood supply. (QWorldwide Fistula Fund, used by 
permission). 


Figure 25. Martius flap. A tunnel is dissected from the base 
of the labial fat graft into the vagina, running between the 
vaginal epithelium and the pubic arch. (QWorldwide Fistu- 
la Fund, used by permission). 


Figure 26. Martius flap. The final caliber of the tunnel 
should be large enough to allow passage of the surgeon’s 
finger from the labial defect down to the bladder base. 
(©Worldwide Fistula Fund, used by permission). 
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Figure 27. Martius flap. Prior to passing the graft through 
the tunnel, four anchoring stitches of absorbable material 
are placed into the muscularis of the bladder at the 2, 4, 8, 
and 10 o’clock positions. (QWorldwide Fistula Fund, used 
by permission). 


Figure 28. Martius flap. The graft is then brought through 
the tunnel and anchored securely into place against the 
repaired fistula. The site of fistula repair should be comple- 
tely covered at this point. (QWorldwide Fistula Fund, used 
by permission). 


Figure 29. Vaginal closure. The stay sutures holding the 
vaginal flaps are released and the vaginal defect is closed as 
an “inverted T” using absorbable sutures. (QWorldwide 
Fistula Fund, used by permission). 
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anterior bladder, which is then rolled into a tube. In 
this technique, the anterior and lateral edges of the 
fistula are freed up and the space of Retzius is ente- 
red transvaginally beneath the pubic bone. The ante- 
rior bladder is then pulled down into the vagina and 
mobilized. A 3 cm incision is made into the bladder 
and the anterior bladder wall is then rolled around a 
16 Fr. Foley catheter to create a tube. After this is 
tacked down, a similar incision is made on the other 
side to complete mobilization of the tube. The ante- 
rior surface of the neourethra is then sutured in two 
layers and the posterior edge of the fistula is closed 
transversely, also in two layers. The neourethra is 
reattached to the posterior edge of the pubic sym- 
physis, and a Martius graft is placed, before reap- 
proximating the vaginal epithelium. This technique 
resulted in successful closure of the fistula in 18 of 
20 cases, 4 of whom had severe stress incontinence 
post-operatively. 


Based on their extensive experience with fistulas in 
Addis Ababa, Ethiopia, in 1969 Hamlin and Nichol- 
son introduced the concept of the “difficult urinary 
fistula” to describe the complicated aspects of the 
problem touched on by Moir. According to them 
(Hamlin and Nicholson 1969), the “difficult fistula” 


“...is a complex of several grave injuries occur- 
ring together—-namely, a) total destruction of the 
urethra (all walls), the remaining tissue being 
merely fibrous connective tissue and squamous 
epithelium which has grown over and become 
adherent to the periosteum on the back of the 
pubic bones; b) an extensive sloughing of the 
bladder neck and trigone sometimes so large as to 
cause one or both ureteric orifices to open direct- 
ly into the vagina; and c) fibrosis to an incredible 
degree which 1) narrows the vagina to the diame- 
ter of one fingerbreadth, and 2) binds the remains 
of the bladder high up to the descending pubic 
rami and to the pubic symphysis. In a word, no 
part of the patient’s lower urinary tract has esca- 
ped some degree of damage. This is the fistula 
which daunts the hearts of most observers who see 
it for the first time. ... The gynaecologist bold 
enough to attempt the classical flap-splitting ope- 
ration for a case like this soon discovers that he is 
operating in an area as confined and almost as 
inaccessible as the inside of the toe of a leather 
shoe. He will find himself freeing the bladder of 
scar and the lateral fixation of its torn edges by 
touch only. ... Within the vagina nothing exists ... 
except, almost quite literally, skin and bone.” 


In such cases, Hamlin and Nicholson recommended 
constructing a new urethra by creating a new “inner” 
urethra using the skin and fibrous connective tissue 
covering the pubic bones and the inferior border of 
the pubic symphysis. In this technique, two lateral 
vertical incisions about 2 cm part are made in the 
skin, and left and right skin flaps were then created 
and reflected medially until their edges could be joi- 
ned together without tension in the midline under- 
neath the urinary catheter that had been placed in the 
bladder. When joined, these fragile skin flaps are rol- 
led into a tube. At this point the neourethra is a fra- 
gile, untenable creation. As the authors noted, “Such 
a fragile neourethra, standing unsupported, would 
almost certainly necrose, and even if it survived 
would not restore any worthwhile degree of func- 
tion.” The neourethra was then reinforced using a 
gracilis muscle flap taken from the thigh, preserving 
its neurovascular pedicle. The gracilis tendon is pul- 
led through a tunnel in the thigh that crosses the 
ischiopubic ramus at the level of the urethra and is 
guided into the vagina, under the pubic symphysis, 
and is sutured to the anterior lip of the cervix, the 
lateral vaginal fascia, and the fibrous connective tis- 
sue covering the periosteum of the ischiopubic rami 
and the pubic symphysis. Once this has been accom- 
plished, additional grafting is necessary using a Mar- 
tius flap which is then covered with skin flaps. 


Using this technique, the authors reported no deaths 
and only one “complete failure” in 50 operations, 
this case being due to failure of the blood supply to 
the gracilis muscle flap. In some cases small urethro- 
vaginal fistulas remained, which were repaired at a 
subsequent operation. Surprisingly, only 8 women 
(16%) developed “severe” stress incontinence after 
this reconstruction, four of whom regained “satisfac- 
tory” continence over time, and four of whom requi- 
red an operation for stress incontinence. In the latter 
four patients, only two of these operations were com- 
pletely successful. Six patients (12%) developed a 
urethral stricture, three of which were successfully 
treated by passage of a sound and three of which 
required surgical correction. The remaining 35 
patients (70%) were discharged home within six 
weeks of surgery cured or with mild residual stress 
incontinence which did not appear to be clinically 
bothersome for them (Hamlin and Nicholson 1969). 


Recently Browning (Browning 2004) described a 
technique for urethral buttressing that could be car- 
ried out at the time of initial fistula repair, particular- 
ly in patients with urethrovaginal or bladder neck fis- 
tulas who are at high risk for persistent post-operati- 


ve stress incontinence. The operation involves mobi- 
lization of a small strip of the ischiocavernosus 
muscles (or their fibrotic remnants) along each side 
of the urethra, then suturing them together in the 
midline under no tension to create a fibromuscular 
sling under the repaired/reconstructed urethra. A 
Martius fat graft was then created and sewn over the 
sling and site of the repair to improve vascularization 
and healing of the repair. In this small series of 32 
complicated patients on whom this procedure was 
performed in 2002-2003, 22 of 32 were continent, 
the failures occurring in patients with small bladders 
and/or severe vaginal scarring. 


There is little information on subsequent treatment of 
stress incontinence following successful fistula clo- 
sure. A standard Burch-type retropubic bladder neck 
suspension operation, combined with urethrolysis 
and tissue plication, may work in a few patients 
(Waaldijk 1994), but in general the results of this 
approach have been very disappointing. Carey and 
co-workers reported a small series of patients who 
had undergone previous fistula closure and who later 
underwent re-operation for stress incontinence. After 
urodynamic testing, 9 women with severe genuine 
stress incontinence underwent a retropubic urethro- 
lysis and a pubovaginal sling procedure combined 
with placement of an omental J-flap. Four weeks 
after surgery, 78% were continent; however, this fell 
to 67% at 14 month follow-up (Carey, Goh et al. 
2002). 


The unstated assumption in all these surgical experi- 
ments has been that post-repair stress incontinence in 
fistula patients is a variant form of intrinsic sphincter 
deficiency and should, by extension, be treated simi- 
larly. Simply stated, however, we have almost no 
scientific understanding of why stress incontinence 
occurs after successful fistula closure because we 
have virtually no scientific data on this problem. Is it 
due to massive urethral damage? Is it due to necrosis 
of the puborectalis muscle complex and damage to 
the fascial “hinge” that connects the periurethral tis- 
sues to the muscle along the urethra and at the blad- 
der neck? Is it due to disruption of the neural control 
mechanisms that modulate sphincter function? Is it 
due to unusual changes in transmission of intraabdo- 
minal pressure to the urethra and bladder neck which 
are peculiar to patients who have undergone prolon- 
ged obstructed labor? Until we have a better scienti- 
fic understanding of the urethral pathology that deve- 
lops due to obstructed labor, we will not understand 
how to deal with the stress incontinence that results. 
The attempts so far to solve the problem of persistent 
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stress incontinence in post-repair fistula patients 
have been uncontrolled empirical surgical experi- 
ments with rather poor outcomes. We can, and 
should, do better than this. 


2. URINARY DIVERSION FOR THE IRREPA- 
RABLE FISTULA 


Although there is a general consensus in the literatu- 
re that some fistulas simply cannot be repaired with 
restoration of full continence, there is no general 
agreement as to which fistulas should be treated ini- 
tially by primary urinary diversion rather than an 
attempt at fistula closure. Similarly, there are no 
accepted criteria in failed cases to dictate when fur- 
ther attempts at closure should be abandoned and the 
patient should be offered some form of urinary 
diversion as a treatment. The dilemma has been sum- 
marized by Hodges (Hodges 1999): 


Many centres which perform VVF repairs have a 
small group of “problem” patients who have failed 
to gain continence despite often repeated attempts 
by different surgeons. Urinary diversion, with all 
its disadvantages, is seen as an admission of defeat 
by the VVF surgeon and so this decision is reached 
reluctantly. This reluctance is compounded by the 
concern of performing such a major procedure in 
often basic conditions. However, in the best inter- 
ests of the patient, eventually the experienced VVF 
surgeon must admit when all attempts to gain 
continence have failed and consider urinary diver- 
sion.” 


Because urinary diversion tends to be a “high tech- 
nology” approach to fistula management, its use in 
countries that do not have a well-developed nursing 
infrastructure to support the ongoing care of such 
patients suggests that this technique should be used 
with extreme caution. For example, transplantation 
of the ureters into an ileal conduit requires the use of 
an external collecting device. The use of such 
appliances may well be unacceptable in the local cul- 
ture and patients are likely to experience significant 
difficulty in obtaining suitable external appliances 
and may have trouble performing good stoma care. 
The result of such a policy could well be simply to 
transpose the fistula from the vagina to the abdomen! 
Likewise, if continent urinary diversions are perfor- 
med with the creation of a catheterizable stoma, the 
problem of clean intermittent self-catheterization 
remains. This can be compounded by loss of the 
catheter or the development of stomal stenosis, with 


urinary retention, reservoir breakdown, sepsis, and 
death. Hodges (Hodges 1999) has reported a series 
of seven patients with intractable fistulas who were 
treated in Uganda by continent urinary diversion 
using a Mitrofanoff procedure in which the appendix 
is mobilized as the catheterizable stoma. There was 
one death 6 days after surgery, apparently from coin- 
cidental complications rather than as a direct result 
of the operative technique. The other six patients 
were reported as doing well up to 14 months after 
surgery. Because of the possibility of the complica- 
tions already alluded to, “patients are encouraged to 
remain near a hospital which can deal with any like- 
ly complications; five of the six patients have taken 
this advice. All patients carry spare catheters and a 
letter clearly explaining the nature of the procedure 
and the emergency treatment if there is a complica- 
tion.” Whether these arrangements would be suitable 
for employment in different environments in other 
countries remains unknown. 


The “traditional” operation for dealing with the irre- 
parable fistula has usually been uretero-sigmoidosto- 
my in which the ureters are transplanted into the sig- 
moid colon, which then functions as a reservoir for 
both urine and feces. The long-term consequences of 
this operation, such as anastomotic leakage with per- 
itonitis, ureteral stenosis and hydronephrosis, acute 
and chronic pylonephritis, electrolyte imbalances, 
diarrhea, long-term renal failure, and the develop- 
ment of adenocarcinoma of the colon at the site of 
ureteral implantation, are well-known. These com- 
plications should give compassionate surgeons pause 
before recommending operations of this kind. 


Several small series of fistula patients who have 
undergone ureterosigmoidostomy have been repor- 
ted in the literature (Foda 1959; Humphries 1961; 
Attah and Ozumba 1993), including one patient who 
became pregnant and delivered a live infant follo- 
wing an emergency Cesarean section for a bleeding 
placenta previa (Lassey, Peterson et al. 2002). These 
series are somewhat difficult to evaluate, as the num- 
bers of patients reported are small and follow-up is 
often unsatisfactory. For example, Das and Sengupta 
(Das and Sengupta 1969) resorted to urinary diver- 
sion and ureteral transplantation in 20 of 135 fistula 
patients that they reported in one series from India. 
Of these patients, two died of uremia after the surge- 


ry—one of the oth and one on the 215t post-operati- 
ve day after a stormy post-operative course. They did 
not know the follow-up of the other patients. Case 
fatality rates as high as 38.5% have been reported 
following these procedures in developing countries 


1443 


(Thompson 1945); although such grim statistics tend 
to come from the older surgical literature, the condi- 
tions of surgical practice and the facilities available 
for patient care may not have changed appreciably in 
those countries in which fistulas are still prevalent. 


In recent years it has been discovered that many of 
the disadvantages of “classical” ureterosigmoidosto- 
my could be overcome by modifications of tech- 
nique, the so-called “Mainz II” pouch (Fisch, Wam- 
mack et al. 1993; Gerharz, Kohl et al. 1998). In this 
modification the anterior colon is opened 12 cm dis- 
tal and proximal to the rectosigmoid junction, and a 
side-to-side anastomosis is made. This detubulariza- 
tion of the bowel reduces the force of colonic 
contractions and creates a “low pressure” system that 
does not appear to predispose such patients to the 
development of hydronephrosis. The bowel is atta- 
ched to the sacral promontory for stabilization, and 
the ureters are mobilized bilaterally and transplanted 
into the colon through a 4-5 cm submucosal tunnel 
on each side. Aside from the continuing need to 
monitor such patients for the development of hyper- 
chloremic metabolic acidosis and the possibility of 
the growth of malignant polyps at the uretero-colonic 
implantation site, patients undergoing the Mainz II 
procedure have done quite well, and almost all have 
had socially acceptable urinary continence and 
improved body image compared to patients under- 
going urinary diversion using an ileal-conduit. 


Good long-term follow-up studies of patients who 
have undergone urinary diversion of this type for 
irreparable fistulas in developing countries are vir- 
tually non-existent. If ureterosigmoidostomy is 
contemplated for a fistula patient, it is essential that 
she has normal anal sphincter control pre-operative- 
ly. This can be assessed by giving a large volume 
enema as a continence test to see how long she can 
retain it. It is also essential that patients be given 
enough time and counseling to understand the pos- 
sible consequences of this type of surgery for their 
lives and future health. Treatment of intestinal para- 
sites and a thorough bowel-prep prior to surgery are 
obvious essential components of this type of therapy. 
The optimal use of such techniques in fistula patients 
remains to be determined; however, it is clear that 
“salvage therapy” of this type will continue to have a 
place in the treatment of some patients with obstetric 
fistulas for many decades to come. 


IX. PREVENTION OF OBSTETRIC 
FISTULAS 


The ultimate strategy for dealing with obstetric fistu- 
las should be to prevent them entirely. Indeed, this is 
precisely how the Western world solved the problem 
within its borders. Because obstetric fistulas are tied 
closely to overall maternal mortality, the best way to 
reduce fistula formation is to provide essential obste- 
tric services at the community level with prompt 
access to emergency obstetric services at the first 
referral level. The success of this strategy has been 
amply demonstrated by Loudon (Loudon 1992; Lou- 
don 1992), by Maine (Maine 1991) and the essential 
elements of such obstetric care have been elaborated 
in some detail by the World Health Organization 
(WHO 1986). Figure 30 shows the historical trends 
in maternal mortality in the United States, England 
and Wales, and the Netherlands since 1920 (Loudon 
1992). At the beginning of the 20th Century, mater- 
nal mortality in Western Europe and North America 
was similar to that which currently exists in the deve- 
loping world. The introduction of antibiotics, blood 
transfusion, safe Cesarean section, better transpora- 
tion and improved access to care, along with the pro- 
fessionalization of obstetric care and midwifery ser- 
vices, led to a dramatic and continued decrease in 
maternal mortality in all these countries (Loudon 
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Figure 30. Historical trends in maternal mortality in the 


United States, England and Wales, and the Netherlands, 
1920 - 1960. (Loudon 1992a). 
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1992; Loudon 1992; Loudon 2000). During the same 
period the obstetric fistula virtually vanished from 
the experience of the industrialized world. Elimina- 
tion of obstetric fistulas from the developing world 
will require that their health care systems undergo a 
similar transformation. 


The committee believes that the fundamental com- 
ponents of such a program include the following: 


° Promotion of breastfeeding and the elimination of 
childhood infections which hamper growth, such 
as gastroenteritis, respiratory infections, along 
with immunization against the six “killer 
diseases” of childhood: measles, diphtheria, teta- 
nus, polio, pertussis, tuberculosis. 


° Adequate childhood nutrition to allow young 
women to achieve full pelvic growth before child- 
bearing begins 


° Delay in childbearing until full pelvic growth 
completed. There is substantial evidence to sug- 
gest that education is the best way to shelter girls 
from premature childbearing. 


° Provision of family life education, education 
about women’s health and sex education to ado- 
lescents. 


e Elimination of traditional customs that promote 
early marriage. While respect for the principle of 
individual autonomy would argue for the elimina- 
tion of early betrothal and arranged marriages, 
even in cases where such practices continue there 
should be a mutually-understood and agreed- 
upon delay in the consummation of such mar- 
riages until the young woman has reached full 
pelvic maturity. There is no advantage to any 
community in having early adolescent pregnan- 
cies. 


e Supervision of the labor of every pregnant woman 
by a trained birth attendant. For developing coun- 
tries this requires a commitment to developing 
culturally-acceptable community midwifery pro- 
grams and an expansion of midwifery training 
services everywhere. 


° Monitoring of every labor with the use of parto- 
grams to detect cephalo-pelvic disproportion 
early and to prevent the development of obstruc- 
ted labor. There is overwhelming evidence that 
simple technology can accomplish this goal 
(Kwast 1994). 


e Prompt, universal access to emergency obstetric 
care at the first referral level. This should be a 
fundamental goal of every health care system in 


the world. This will require removal of cultural 
and institutional, as well as physical, barriers 
(Maine 1991; Thaddeus and Maine 1994; Net- 
work 1995). 


° Universal basic education for women. There is 
substantial evidence that the education of women 
plays a major role in promoting maternal health, 
reducing maternal mortality, and eliminating obs- 
tetric fistulas (Harrison 1985; Harrison 1997). 
These goals appear to be achieved largely through 
better access to and utilization of life-saving heal- 
th care services; however, it must be emphasized 
that for education to be effective in achieving 
these goals, effective health care services must 
first exist. Maternal mortality, and with it obste- 
tric fistula formation, is largely a problem of the 
world’s poor: the affluent countries of the world 
bear substantial responsibility for allowing this 
situation to continue when relatively low cost, 
low technology interventions exist that could pre- 
vent it (Rosenfield and Maine 1985; Weil and 
Fernandez 1999). 


e Finally, education of men concerning the impor- 
tance of women’s reproductive health for their 
own families in particular and for the community 
at large. Because men control a disproportionate 
share of social resources everywhere, but espe- 
cially in developing countries, they must unders- 
tand that “women’s health” is not “just a women’s 
issue,” but is one in which they too must become 
intimately involved. 


X. DEALING WITH THE BACKLOG 
OF SURGICAL CASES 


The WHO Technical Working Group on the preven- 
tion and treatment of obstetric fistulas which met in 
Geneva from April 17-21, 1989 naively suggested 
that a plan could be put forth by which the backlog 
of existing fistula cases could be cleared up within 
five years (WHO 1989). Greater experience now 
suggests that solving the problem of cases awaiting 
surgery will require a generation or more. Not only is 
the backlog of unrepaired cases huge, but the absen- 
ce of adequate maternal health care and emergency 
obstetrical services means that large numbers of new 
cases are continually occurring in those parts of the 
world where the fistula problem is greatest, thus 
adding continually to the burden of injury, which is 
not diminishing. 
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The special nature of the injuries produced by obs- 
tructed labor, the stigmatizing and socially isolating 
nature of the injury, and the long periods of rehabili- 
tation needed before operation and the length of nur- 
sing care required after surgery, strongly argue in 
favor of the creation of specialized fistula centers in 
areas of the world where fistulas are highly preva- 
lent. Ideally, each country or region in which this 
problem exists should have its own dedicated center, 
and centers in neighboring countries should be 
encouraged to collaborate in sharing information and 
establishing common protocols for research and trai- 
ning. There is an urgent need to create an internatio- 
nal network of fistula centers in the developing 
world that can collaborate with one another in advan- 
cing the care of patients who have sustained an obs- 
tetric fistula. 


Why are specialized fistula units needed? The first 
argument is the efficiencies obtained from “econo- 
mies of scale.” A “focused factory” that does nothing 
except repair fistulas and take care of the related pro- 
blems stemming from obstructed labor will develop 
special expertise in managing those problems. Such 
a center can deal with more cases more efficiently 
than a smaller service attached to a general hospital. 
Such a center also allows for the concentration of a 
sufficient volume of cases for meaningful training 
programs to be established through which additional 
fistula surgeons and fistula nurses can be developed 
for other centers in developing countries. 


Second, the large volume of existing cases in deve- 
loping countries justifies this approach in terms of 
the sheer numbers of patients involved. The Addis 
Ababa Fistula Hospital in Ethiopia, for example, has 
repaired approximately 25,000 cases to date, and still 
there is no shortage of women needing services. 


Third, fistula units in general hospitals must compe- 
te for scarce resources with the needs of the general 
medical and surgical population. Since fistula repairs 
are rarely emergencies, it is difficult to book and 
keep scheduled operating theater time in the face of 
ongoing emergencies such a road traffic accidents, 
incarcerated hernia, intestinal perforations from 
typhoid or parasites, women in obstructed labor who 
need a surgical delivery, and so on. In settings where 
the health care system is already overwhelmed and 
where resources are scarce, scheduled fistula repairs 
are continually getting “bumped” from the operating 
schedule by more acute emergencies. While this is 
perfectly understandable, it augurs poorly for the 
development of an efficient fistula service in such a 
setting. Furthermore, because fistula patients tradi- 


tionally have required two weeks of post-operative 
care for catheter drainage, they are more “bed inten- 
sive” than other surgical cases. In Lavery’s (Lavery 
1955) series of 160 obstetric fistula cases from South 
Africa, the average duration of stay in hospital was 
57.3 days, with a range of 11 to 264 days. In an envi- 
ronment with constant pressure to turn over hospital 
beds more quickly, fistula patients are likely to recei- 
ve short shrift. 


Fourth, fistula patients tend to integrate poorly into 
general hospital wards. By the time most such 
patients arrive for surgical treatment, they have been 
cast out and stigmatized by the society in which they 
live. They are psychologically and spiritually vulne- 
rable, and they are socially offensive due to the odor 
that surrounds them. Many of these women are fur- 
ther stigmatized by unwarranted beliefs about why 
they developed a fistula in the first place: it is assu- 
med by many to be a punishment for some offense 
against God (such as a pregnancy originating in an 
adulterous relationship) or as the result of a hideous 
venereal disease, which some consider contagious. 
Fear of the unknown breeds hostility towards these 
patients in the community at large. 


Fifth, for reasons cited above, these patients do bet- 
ter in a communal environment. It is a great psycho- 
logical relief to fistula patients to realize that they are 
not alone, to meet fellow sufferers with whom they 
can share experiences. A “sisterhood of suffering” 
develops in a dedicated fistula center that is immen- 
sely beneficial in restoring psychological health and 
hope to these women. At the Addis Ababa Fistula 
Hospital, most of the nursing care is provided by for- 
mer fistula patients, who provide a level of empathe- 
tic nursing unequaled anywhere in the world. 


It seems unlikely that large, dedicated fistula centers 
similar to that which exists in Addis Ababa will be 
developed in every country where there is great need 
within the foreseeable future. What then can be 
done? For the reasons enumerated above, it is impor- 
tant that facilities be created that are dedicated exclu- 
sively to the care of women with obstetric fistulas. 
Such facilities need not be identical everywhere; 
their capabilities could be stratified into those 
capable of dealing with “simple” cases, and those 
dealing with more complicated “high risk” fistulas 
(Elkins, Mahama et al. 1994). 


Hamlin and Nicholson’s concept of the “difficult” 
fistula has already been alluded to (Hamlin and 
Nicholson 1969). It is unrealistic to expect (and 
undesirable to encourage) a neophyte fistula surgeon 
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to tackle cases of this complexity in a small, low 
volume fistula unit. However, the majority of obste- 
tric fistulas seen in developing countries are not this 
complicated, and the size of the fistula has little bea- 
ring on the degree of urinary incontinence and resul- 
ting disability that the affected woman experiences: 
The same amount of urine runs out of an unscarred, 
freely mobile, 1 cm mid-vaginal fistula as runs out of 
a 5 cm fistula in which the bladder neck and proxi- 
mal urethra have been destroyed, the vagina steno- 
sed, and the fistula scarred against the pubic sym- 
physis in dense bands of fibrosis. A relatively uns- 
killed fistula surgeon could easily fix the former, res- 
toring continence and hope to the afflicted patient, 
whereas he or she would likely get into serious diffi- 
culties in an attempt to operate on the latter. 


Elkins and Wall (Elkins and Wall 1996) have 
demonstrated that trained obstetrician-gynecologists 
and general surgeons can quickly become proficient 
with the basic principles of fistula surgery if they are 
given appropriate training and supervision through 
an intensive “short course” in fistula repair: it does 
not take years of additional training to create capable 
fistula surgeons. Although such trainees may not be 
fully able to tackle difficult or “high risk” cases, they 
can certainly close the less complicated fistulas 
(Hamlin and Nicholson 1969; Elkins, Mahama et al. 
1994). What is required in order to achieve this level 
of skill is an adequate volume of surgical cases that 
can be done under supervision while the basic tech- 
niques are mastered. Thus, it does seem feasible to 
create a “tiered” system of fistula centers within 
countries where that need exists. The key to making 
such programs work is trained, committed personnel 
who have adequate local resources. Small programs 
can be started with a few dedicated beds in a general 
hospital. If additional resources are provided, such 
programs can expand to occupy a dedicated ward at 
the same facility. Ultimately, the program can beco- 
me transformed into an entirely separate facility 
dedicated exclusively to the care and rehabilitation 
of fistula patients. 


The following recommendations can be made for the 
creation of specialized fistula centers in developing 
countries: 


e For the reasons outlined above, the creation of 
dedicated fistula centers should be encouraged. 


e Fistula centers should be located close to an all- 
weather road and good public transportation to 
facilitate access by patients. Wherever possible, 
such centers should be located in the geographic 
region in which fistulas are most prevalent, rather 
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than in capital cities which have few fistulas and 
which therefore require patients to travel long dis- 
tances to obtain care. 


Fistula centers should be located reasonably close 
to a general hospital so that emergency cases can 
be referred elsewhere, thus protecting the overall 
mission of the fistula program. 


Each fistula center should have a dedicated ope- 
rating theater, ideally one in which two or more 
operations can be carried out simultaneously to 
maximize the turnover of cases. 


An in-patient ward of adequate size should be 
provided to deal with the expected number of 
cases. A ward of 40 or 50 beds should allow 500 
to 1,000 operative cases to be treated each year. 


A “step-down unit” or hostel should be located at 
the fistula center to allow for pre-operative nutri- 
tional and educational support for fistula victims, 
and to allow better post-operative monitoring of 
non-acute patients. 


Care for fistula patients should be provided free 
of charge as a matter of principle. Fistula victims 
overwhelmingly tend to be young, poor, uneduca- 
ted women, often deserted by husband and fami- 
ly, and from rural areas. There are many tragic 
stories of women who have suffered with fistulas 
for decades because they were unable to scrape 
together bus fare to a hospital or the cost of surgi- 
cal supplies. Many studies of health care in deve- 
loping countries have demonstrated that the insti- 
tution of “user fees” dramatically reduces the uti- 
lization of services, often with worsening health 
outcomes (Ekwempu, Maine et al. 1990; Network 
1995). The total cost of supplies and services for 
fistula repair is generally quite modest ($250 - 
$400). Although this still represents a large 
expenditure in developing countries, set against 
the value obtained from giving a woman back her 
life, it represents excellent cost-effective treat- 
ment. In order to bear these expenses, most fistu- 
la centers will probably require some degree of 
external funding through international medical 
aid; efforts in this direction should be encouraged. 
As the famous British surgeon Lawson Tait wrote 
in 1889 (Tait 1889), “I have already said that ope- 
rations for vaginal fistulae are rarely paid for, 
except in gratitude, because the patients are near- 
ly always poor. I must have operated on two or 
three hundred cases, and I have not yet been 
remunerated to an extent which would pay for the 
instruments I have bought for the purpose.” 


e Fistula centers will require an on-site kitchen and 


laundry facilities. In African general hospitals, 
many of these services are typically provided by 
the family and relatives of the patient. The nature 
of the injury sustained by fistula victims means 
that many have been abandoned and lack this 
fundamental resource for coping with their condi- 
tion. Fistula centers should therefore be prepared 
to provide the essentials of nutrition and laundry. 
Due to the vagaries of water and electric power in 
developing countries, fistula centers should have 
their own diesel generators and self-contained 
water supply, wherever feasible. 


Facilities and surgical care should be provided 
within a framework of “low technology” medici- 
ne. Almost all surgical procedures can be provi- 
ded under simple spinal or ether anesthesia using 
standard surgical instruments, simple suture, and 
transurethral catheter drainage. Clinical laborato- 
ry requirements should be kept to a minimum. 
Cinder block construction, open wards, sheet 
metal roofing and simple architecture can be used 
to keep construction and operating costs to a 
minimum. 


Adequate housing for doctors and nursing staff 
should be provided, within the appropriate expec- 
tations of the local culture. If current and former 
patients are trained to work as nursing assistants, 
they can be housed acceptably in dormitory-style 
housing. 


XI. CONCLUSIONS AND 
RECOMMENDATIONS 


The precise extent of the fistula problem in 
developing countries is unknown. The avai- 
lable evidence suggests that at a minimum, 
hundreds of thousands (if not several millions) 
of women are afflicted with this condition 
worldwide, most especially in sub-Saharan 
Africa. The enormous burden of suffering cau- 
sed by fistulas is borne principally by young 
women living under conditions where their 
opportunities for education, economic prospe- 
rity, self-determination, and “the pursuit of 
happiness,” are limited by poverty, illiteracy, 
restricted social roles, the absence of adequate 
reproductive health services, and political 


1448 


disenfranchisement. Fistulas are primarily a condi- 
tion that afflicts society’s “have nots,” and the 
prevalence of obstetric fistulas closely tracks 
world maternal mortality statistics, especially in 
those areas where obstructed labor is a principal 
contributing cause of maternal death. The conti- 
nued prevalence of obstetric fistulas represents 
a tragic waste of some of the most precious of 
the world’s human resources: its young women. 


In theory, obstetric fistulas are completely pre- 
ventable by the provision of adequate, timely 
obstetric care. The presence of obstetric fistulas 
in any country, therefore, is an indictment of the 
quality and effectiveness of its health care deli- 
very system. When obstetric fistulas do occur, 
they should be curable (“closeable”) in over 
90% of cases using appropriate low-technology 
medical and surgical services. 


The fistula problem has been shamefully 
neglected by the governments of those coun- 
tries in which they occur, by local health ser- 
vices, by non-governmental organizations, by 
international health organizations such as 
WHO, and by the foreign aid and international 
development agencies of the world’s wealthy 
countries. The fistula problem has been almost 
uniformly neglected by the world’s “Safe 
Motherhood” initiative, which itself has been 
largely ineffective in reducing maternal death in 
developing countries. The fistula problem has 
been, and still is, an “orphan.” This situation is 
intolerable, and must be changed. There are 
faint signs that the world is finally recognizing 
this situation, but the response to date has been 
woefully inadequate (Donnay and Weil 2004). 


There is a great need for village-based commu- 
nity studies of the incidence and prevalence of 
obstructed labor and fistula formation. It is 
clear that most fistulas arise from the combina- 
tion of “obstructed labor and obstructed trans- 
portation,” but much more work is needed to 
understand the social context in which obstetric 
emergencies arise and how they are dealt with 
in developing countries. Nonetheless, the 
urgent needs of pregnant women should not be 
sacrificed on the altar of epidemiological 
research; rather, more attention should be paid 
to improving emergency treatment for obstetric 
complications at existing referral facilities, to 
upgrading peripheral facilities to provide 


essential life-saving obstetric care, to educating 
the community about the danger signs of obstetric 
complications, and to working with community 
leaders to improve access to emergency obstetric 
care in areas where maternal mortality and obste- 
tric fistula rates are high. 


There is no standard classification system for obs- 
tetric fistulas. The committee recommends that 
the ICS take this task upon itself and that a sub- 
committee of the committee on the standardiza- 
tion of terminology by appointed to begin dealing 
with this task. 


Although the solution to the fistula problem will 
ultimately come from the provision of essential 
obstetric services for all the world’s women, the 
current needs of those women who have already 
developed an obstetric fistula cannot be ignored. 
The committee recommends that specialized fis- 
tula centers should be created in all countries 
where obstetric fistulas are prevalent. Women 
with fistulas should have access to prompt, high 
quality surgical reconstruction which should be 
provided free of charge. Such facilities should 
serve as centers of compassionate excellence and 
should provide high quality patient care, medical 
and nursing education, and clinical research as 
part of their mandate for existence. It is unlikely 
that essential obstetric services will be available 
to all of the world’s women within the foreseeable 
future; therefore, development of a sustainable 
clinical infrastructure to deal with the effects of 
maternal morbidity is likely to be an essential 
need in reproductive medicine for the rest of the 
21st Century. 


Although current surgical techniques consistently 
result in fistula closure rates of 80% - 95% of 
cases, there has been almost no scientifically rigo- 
rous research carried out on most of the persistent 
technical surgical questions raised by fistulas. 
Urgent work is needed in this area. Among the 
issues that should be addressed are: 


The problem of persistent stress incontinence 
after successful fistula closure; 


The management of dramatically reduced bladder 
capacity in patients with large fistulas who have 
undergone successful closure; 


The best technique for rectovaginal fistula repair; 


The role of urinary diversion for the “incurable” 
fistula, usually involving some form of uretero- 
sigmoidostomy; 


5 The role of vaginoplasty in patients with vaginal 
atresia from obstructed labor; 


6 The best method of caring for patients who pre- 
sent with a “fresh” fistula a few days or weeks 
after delivery, including the role of early repair in 
selected obstetric fistulas; 


7 Future reproductive function in patients who have 
sustained an obstetric fistula; 


8 The proper role and choice of flaps and grafts in 
fistula surgery; 


9 The optimum duration of post-operative bladder 
drainage after fistula repair; 


10 The role of nutritional support in improving the 
outcomes of patients with obstetric fistulas; and 


11 The role of physical therapy and reconstructive 
orthopedic surgery in the management of women 
with obstetric foot-drop from prolonged obstruc- 
ted labor. 
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(including interstitial cystitis) 


P. HANNO, 


A. BARANOWSKI, M. FALL, J. GAJEWSKI, J. NORDLING, L. NYBERG, V. RATNER, 
A. ROSAMILIA, T. UEDA 


I. DEFINITION 


Interstitial Cystitis (IC) is a clinical diagnosis pri- 
marily based on symptoms of urgency/ frequency 
and pain in the bladder and or pelvis. The Inter- 
national Continence Society [1] (ICS) prefers the 
term Painful Bladder Syndrome (PBS) defined as 
“ the complaint of suprapubic pain related to 
bladder filling, accompanied by other symptoms 
such as increased daytime and night-time fre- 
quency, in the absence of proven urinary infection 
or other obvious pathology”. ICS reserves the dia- 
gnosis IC to patients with “typical cystoscopic and 
histological features”, without further specifying 
these. The condition will therefore in the remain- 
der of this chapter be referred to as PBS/IC. This 
seems to be a usable way ahead until more specific 
criteria can be established. As the terminology is in 
flux, some of the older literature will be discussed 
using the original terminology in the interests of cla- 
rity. Logically IC should include some form of 
demonstrable inflammation in the bladder wall, 
while PBS should include pain in the region of the 
bladder. The diagnosis of PBS/IC is often based on 
exclusion of other diseases in the bladder, urethra, 
and other pelvic organs including the musculoskele- 
tal system. As with other diseases without diagnostic 
criteria or pathophysiological explanation, countless 
theories have been put forward without adding much 
to the delineation or understanding of the disease. 
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In practice, patients with symptoms of PBS/IC are 
screened to exclude other relevant diagnoses and a 
focused evaluation is performed at the discretion of 
the physician or centre. This evaluation might inclu- 
de cystoscopy under local or general anaesthesia, 
bladder distension with registration of bladder capa- 
city and/or the presence of glomerulations and Hun- 
ner’s ulcer. Bladder wall biopsies might be obtained 
and evaluated for inflammation, ulcer, fibrosis, mast 
cells etc. The evaluation might also include urodyna- 
mics with registration of bladder capacity, complian- 
ce and bladder stability [2]. One view of the rela- 
tionship of PBS/IC with OAB is graphically depicted 
in figure 1 [3]. The 14% incidence of urodynamic 
detrusor overactivity in the PBS/IC [4] patients is 
probably close to what one might expect in the gene- 
ral population if studied urodynamically [5]. 


In the end, these investigations might prove to be 
normal, but because no other diagnosis is available, 
the patients are identified as having PBS/IC as a dia- 
gnosis of exclusion. The relevance of urodynamic, 
cystoscopic and histological findings is further obs- 
cured, because the methodology by which these 
results is obtained is not standardised making it dif- 
ficult or impossible to compare studies. 


The committee believes that the Oxford system for 
categorizing levels of evidence is relevant only for 
the sections on treatment, which follow. While the 
committee’s opinions will be expressed, where 
applicable, regarding evidence and conclusions for 
other areas, including diagnosis, aetiology, and 
pathophysiology, use of the Oxford system would be 
inappropriate. 


Overactive Bladder (OAB) and its relationship to 
Painful Bladder Syndrome (PBS) 


an 


14% incidence 
of urodynamic 
detrusor 
overactivity in 
IC patients 


Figure 1 


IL AETIOLOGY OF INTERSTITIAL 
CYSTITIS 


Despite extensive scientific effort, the precise 
aetiology of PBS/IC is still an enigma. Much data 
has been compiled resulting in an abundance of theo- 
ries concerning aetiology and pathogenesis. Since 
aetiology is unknown, hypotheses abound with spar- 
se evidence. A fact that hampers studies on PBS/IC 
is that, in clinical practice, there is no general 
consensus on how to define and classify this condi- 
tion. 


1. INFLAMMATION would seem an essential featu- 
re since the term cystitis refers to an inflammatory 
process. Still, inflammation is a non-disputable fea- 
ture only in the classic or ulcerative form of intersti- 
tial cystitis. Histological examination of bladder 
lesions has revealed pan-cystitis and perineural 
inflammatory infiltrates of lymphocytes and plasma 
cells. Inflammation is scant in non-ulcer IC [6,7]. 
The cause of a documented inflammatory response is 
a central issue and has been subject to repeated 
investigations and much speculation. 


2. MAST CELL ACTIVATION 


Mast cells are thought to have a pivotal role in IC. 
They are multifunctional immune cells that contain 
highly potent inflammatory mediators such as hista- 
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mine, leucotrienes, serotonins and cytokines®. These 
cells are thus the repositories of many potent inflam- 
matory factors, all of which are of importance in 
chronic inflammatory diseases. Many of the symp- 
toms and findings in ulcerative IC, such as pain, fre- 
quency, oedema, fibrosis and the production of new 
vessels in the lamina propria, could possibly be 
ascribed to the release of mast cell-derived factors. 
Hence, the mast cell-IgE system and its interaction 
with other inflammatory cells and the nervous sys- 
tem [9] seems to be of importance when it comes to 
etiology and pathogenesis. There is a ten-fold increa- 
se in mast cell count in bladder tissue from patients 
with ulcerative IC as compared to controls. In non- 
ulcer IC, however, the mast cell count is normal or 
only slightly increase [8,10,11]. Activation of mast 
cells has been described as a characteristic and 
essential feature in IC [12]. 


Other mechanisms have also been put forward. Leu- 
kotriene E4, the end product of cysteinyl containing 
leukotrienes, and eosinophil protein X are markers of 
the activation of mast cells and eosinophils. Bouche- 
louche [13] compared the urinary excretion of leuko- 
triene E4 and eosinophil protein X in patients with 
interstitial cystitis and in healthy controls and 
concluded that patients with interstitial cystitis and 
detrusor mastocytosis had increased urinary leuko- 
triene E4 and eosinophil protein X. Urinary leuko- 
triene E4 and eosinophil protein X may be useful 


markers for assessing the grade of activation of mast 
cells and eosinophils in patients with interstitial cys- 
titis and/or for confirming the diagnosis. 


3. UROTHELIAL DYSFUNCTION/GAG-LAYER 
DEFECTS 


A defect in the glycosaminoglycane- (GAG) -layer 
is a pathogenetic explanation to IC that has been pro- 
posed by Parsons and co-workers [14]. By such a 
defect the sub-mucosal nerve filaments might beco- 
me accessible to noxious substances of urine, which 
may explain pain and urinary frequency. According 
to the NIDDK definition, during bladder distension 
all patients with IC present some feature of fragility 
of the bladder mucosa, expressed as mucosal fis- 
sures, more extensive rupture of the bladder mucosa 
or sub-mucosal bleeding. In ulcerative IC there is 
also granulation tissue indicating a reparative pro- 
cess following repeated disruption of the mucos [15]. 
In patients with ulcerative IC urothelial detachment 
and gross defects of the urothelial lining are charac- 
teristic findings, whereas in nonulcer IC there are 
multiple, superficial defects seen microscopically 
after bladder distension [15]. Widened tight junc- 
tions and increased permeability have been demons- 
trated by scanning electron microscopy and other 
techniques [16, 17]. 


4. UROTHELIAL DYSFUNCTION/INHIBITION OF 
UROTHELIAL BLADDER CELL PROLIFERA- 
TION 


It has been suggested that one explanation of the 
bladder epithelial dysfunction might be the fact that 
the cells produce an inhibitor of heparin-binding epi- 
dermal growth factor-like production in IC [18]. 
Recently, an exciting step forward to further elucida- 
te the mechanism as to this feature of IC was presen- 
ted. Explanted urothelial cells from IC patients differ 
from controls not only as to production of epithelial 
growth factors but also in other ways like the rate of 
proliferation and the production of an antiproliferati- 
ve factor (APF). Keay and cooworkers [19] studied 
gene expression patterns in normal bladder urothelial 
cells treated with APF and mock APF as compared to 
patterns expressed by IC urothelial cells. The results 
indicate that the mechanism of APF inhibition of 
urothelial cells may involve both downregulation of 
genes that stimulate cell proliferation along with 
upregulation of genes that inhibit cell growth. Recent 
observations by the same group of researchers indi- 
cate that APF seems to be specifically elevated in the 
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urine of patients with IC but not most others, and 
these findings open up new avenues for development 
of urine markers for IC. 


5. AUTOIMMUNE MECHANISMS 


There are numerous reports on autoantibodies in 
patients with IC [20-23]. However, the precise iden- 
tity of these autoantibodies is not yet determined. 
Some of the common clinical and histopathological 
characteristics present in IC patient show certain 
similarities with other known autoimmune phenome- 
na, and this is the background to the theory that 
PBS/IC may arise from autoimmune disturbances. 
Moreover, studies on autoantibodies in PBS/IC have 
shown that these mainly consist of antinuclear anti- 
bodies [22] and these findings are in turn similar to 
the autoantibody profiles in some systemic diseases 
like Sjogren syndrome, well known to be of autoim- 
mune origin [24,27]. The role of autoimmunity in 
PBS/IC is controversial, and the disease is probably 
not caused by a direct autoimmune attack on the 
bladder. Rather, it is suggested that some of the 
autoimmune symptoms and pathologic features of 
PBS/IC arise indirectly as a result of tissue destruc- 
tion and inflammation from as yet unknown causes. 
This is considered as an explanation for the fact that 
only a portion of PBS/IC patients has auto-antibo- 
dies. It has also been proposed that the titres or pre- 
sence of auto-antibodies in these patients could be a 
reflection of disease severity [28]. 


Vascular immuno-pathology with immune deposits 
in the bladder wall was found by Mattila [29]. Fur- 
ther studies by the same group also suggest activa- 
tion of complement [30]. By means of immuno-phe- 
notyping and flow cytometry analyses of the bladder 
mucosa and peripheral blood, differences between 
ulcerative and non-ulcer PBS/IC patients have been 
demonstrated. In the former group intense T-cell 
infiltrates and B-cell nodules were seen, compared to 
far less T-cell infiltrate in non-ulcer PBS/IC [31]. 
Involvement of the immune system is certainly one 
feature of PBS/IC, but findings are conflicting and 
have so far not been helpful in explaining the aetio- 
logy of this condition. The lack of thorough descrip- 
tion of patients in many studies, making subdivision 
to relevant PBS/IC subgroups and comparison bet- 
ween series impossible, has contributed to this 
confusion. 


6. INFECTION 


No micro-organism has ever been revealed as the 


cause of PBS/IC. Although urine cultures may occa- 
sionally contain bacteria, most do not and antibiotic 
treatment is ineffective in this disease. There has 
been a large number of studies utilizing special tech- 
niques to detect microorganisms, some known as 
pathogens in the urinary tract and others not. It has 
been suggested that fastidious bacteria may play an 
etiologic role [32]. However, several authors inclu- 
ding Lynes and coworkers did not find any evidence 
of recent or remote Gram negative or positive infec- 
tions in patients with PBS/IC, nor did they find 
increased urinary IgA and IgG elevation, making 
infection by an untested organism unlikely [33]. 
Sophisticated culture techniques have been used, as 
well as incubation of specimens from PBS/IC 
patients in mammalian cells to search for viruses. 
Further attempts have applied polymerase chain 
reaction techniques to amplify bacterial 16S rRNA 
genes that would be present if there were bacteria in 
bladder tissue or urine in PBS/IC patients despite 
negative cultures. All efforts have been without suc- 
cess [34]. Still, it might be relevant to compare this 
disorder with chronic gastritis, one that is characteri- 
sed by the combination of chronic pain, epithelial 
damage and often mucosal ulceration. In this condi- 
tion, a microbial cause was rarely suspected until 
helicobacter pylori was revealed as a cause of many 
cases of chronic gastritis. There is no evidence for 
helicobacter in PBS/IC [35]. The possibility of a 
microbiological contribution to the aetiology of 
PBS/IC remains an open question. 


7. NEUROBIOLOGY 


Several authors have described autonomic nerve 
changes [36-38], but the findings are far from uni- 
form. Increase of sympathetic innervation and acti- 
vation of purinergic neurotransmission have been 
reported. The S-100 family of proteins appear in 
Schwann cells of the peripheral nervous system [39- 
40]. Decreased levels of S-100 protein in the non- 
ulcer group as compared to controls has been found 
[41], which is consistent with a decreased nerve 
content in patients with non-ulcer PBS/IC, a finding 
conflicting with the results of Hohenfellner [37]who 
used polyclonal antihuman protein gene product 9,5 
antibody and found the overall nerve content increa- 
sed in IC patients as compared to controls. However, 
their study did not include sub-typing of the disease 
into ulcerative and non-ulcer type. A distinctive 
ultra-structural appearance of specimens from 
patients with non-ulcer PBS/IC prompted Elbadawi 
and Light to propose neurogenic inflammation as 
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trigger to a cascade of events taking place in this 
disease [42]. In this context it should be noted that 
afferent nerves release transmitters like substance P, 
which could activate immune cells, or vasoactive 
intestinal polypeptide. These events may constitute a 
link to the immune cell system and promote a 
decrease of lymphocyte proliferation. 


Tyrosine hydroxylase is the rate-limiting enzyme to 
all catecholamine synthesis, dopamine as well as 
norepinephrine and epinephrine. Recently, a promi- 
nent increase of tyrosine hydroxylase immunoreacti- 
vity in bladder tissue of PBS/IC patients, as compa- 
red to controls, has been described [43]. This can 
presumably be interpreted as a sign of generally 
increased sympathetic outflow, which in turn lends 
further support to the notion of primary neurogenic 
aetiology, even though at this stage the patho-phy- 
siological steps remain speculative. 


8. NITRIC OXIDE METABOLISM 


Regulation of urinary nitric oxide synthase activity 
has been proposed to be of importance for immuno- 
logic responses in PBS/IC and oral administration of 
L-arginine, which is the substrate for nitric oxide 
production [44], has been shown to increase nitric 
oxide related enzymes and metabolites in the urine of 
patients with interstitial cystitis [45]. 


It has recently been reported that differences in NO 
evaporation between ulcerative and nonulcer PBS/IC 
allows for subtyping of cases meeting NIDDK crite- 
ria without performing cystoscopy [46] 


9. TOXIC AGENTS 


Toxic constituents in the urine may cause injury to 
the bladder in PBS/IC. One hypothesis is that heat 
labile, cationic urine components of low molecular 
weight may exert a cytotoxic effect [47]. Defective 
constitutive cytokine production may decrease 
mucosal defence to toxic agents [48]. 


10. HYPOXIA 


has been a suggested mechanism for etiology and 
pathogenesis in PBS/IC. Decreased microvascular 
density in the suburothelium is said to be one featu- 
re [49]. In a recent study it was found that bladder 
perfusion decreased with bladder filling in these 
patients compared to the opposite in controls [50]. In 
spite of these observations it has not been suggested 
that bladder ischemia alone would account for symp- 
toms of PBS/IC. 


11. COMPLEX PATHOGENETIC INTERACTIONS 


In recent years, several reports have indicated that 
the aetiology of PBS/IC probably is more complex 
than has previously been anticipated. In fact, it has 
been proposed that this is a neuroimmunoendocrine 
disorder. Theoharides et al have shown that activa- 
tion of mast cells in close proximity to nerve termi- 
nals can be influenced by estradiol as well as corti- 
cotrophin releasing hormone [51]. Moreover, Okra- 
gly et al found elevated levels of tryptase, nerve 
growth factor, neurotrophin-3 and glial cell line-deri- 
ved neurotrophic factor in PBS/IC as compared to 
controls [52]. These findings indicate that the patho- 
genesis may include interactions between the per- 
ipheral nerve system, the immune system and hor- 
mone release from different endocrine systems, at 
varying levels. Recently, it was proposed that the dis- 
tribution of mast cells in the epithelium in ulcerative 
disease could be explained by the epithelial coex- 
pression of stem cell factor and interleukin-6 (IL-6) 
[112]. 


According to Abdel-Mageed et al, an increased 
expression of p65, a nuclear factor-kappaB subunit, 
was found in patients with PBS/IC. Interestingly, 
these authors subsequently presented a study in 
which they detected a five-fold increase in the 
expression of the gene for IL-6 after nuclear factor- 
kappaB activation [53], findings suggesting that 
intricate systems on the cytokine gene expression 
level may be operating. 


Il. EPIDEMIOLOGY OF PAINFUL 
BLADDER SYNDROME / 
INTERSTITIAL CYSTITIS 


INTRODUCTION 


An editorial in the Journal of Urology in 2000 was 
titled “Interstitial Cystitis-The Great Enigma”. The 
author begins with the statements: “Many aspects of 
interstitial cystitis remain a mystery. Fundamental 
questions facing us are what is and who has intersti- 
tial cystitis. Is it a specific disease entity resulting 
from a definable insult or a collection of symptoms 
resulting from multiple causes?” [54] These ques- 
tions must be answered before effective treatment 
strategies can be developed and implemented for the 
many people suffering the agonies of this disorder. 
The answers will necessarily have to come from 
well-designed, accurate, epidemiological studies. 
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1. DEFINITION OF EPIDEMIOLOGY 


The United Nations defines epidemiology as: The 
study of the incidence, prevalence, distribution and 
determinants of an infection, disease or other health- 
related event in a population. Epidemiology can be 
thought of in terms of who, where, when, what and 
why”. (www.un.org/ Pubs/CyberSchoolBus/spe- 
cial/health/glossary). The epidemiology of chronic 
disease lends itself to a diversity of population based 
studies which can be used to evaluate the disease: 
survey studies, cohort (follow-up) studies and case- 
control (retrospective) studies. Each of these types of 
studies has its advantages and limitations and they 
will be discussed with specific examples. 


2. EPIDEMIOLOGY OF INTERSTITIAL CYSTITIS 
/ PAINFUL BLADDER SYNDROME — 
CONFLICTING DATA 


The study of the epidemiology of PBS/IC is 
confounded by the lack of a uniform definition, 
the lack of any readily available validated dia- 
gnostic marker that can be reproducibly utilized 
in the general population, and an unknown etio- 
logy and pathophysiology. That confusion is seen 
in the data reported in three articles published on the 
epidemiology of IC which were reviewed in 1997 by 
Jones and Nyberg [55]. There is a great divergence in 
the estimate of population prevalence of IC. Oravis- 
to [56] had reported in 1975 a prevalence of 10 per 
100,000 for both genders and 18 / 100,000 for 
women. Held et. al [57], in 1987 reported a preva- 
lence of 30 per 100,000. Jones and Nyberg [58]in 
1994 reported a prevalence 501/100,000 for both 
genders and of 865/100,000 for women. These early 
studies demonstrate the problems with interpreting 
epidemiologic studies of IC. The Oravisto report is 
from a region of Finland in which most persons 
received care from only a few hospitals. He used as 
a diagnosis a history of chronic voiding symptoms, 
sterile urine and a bladder biopsy showing fibrosis, 
edema and/or lymphocytic infiltration. Held et al, 
derived data from a questionnaire mailed to random- 
ly selected urologists in the United States asking 
them to report on the prevalence and incidence of IC 
in their practices. The response rate was 26%. The 
authors then used three different methods to estima- 
te the prevalence of U.S. IC patients, which gave a 
range of from about 20,000 to 90,000 women in the 
U. S. with IC. Using a weighted average calculation, 
Held et al then concluded there were at least 43,500 
women with IC in the U.S. They followed this with 


another calculation based on a reported 5:1 ratio of 
patients with PBS/IC-like symptoms to patients with 
diagnosed IC, and suggested that the prevalence of 
patients with undiagnosed IC might be as high as 
217,500 individuals. Jones et al obtained their data 
from self-report of a previous diagnosis of IC in the 
1989 National Household Interview Survey. After 
the sample responses were weighted by age, race, 
and gender, the survey estimated that 0.5% of the 
population, or >1,000,000 people in the United 
States reported having a diagnosis of IC. There was 
no verification of the self-report by medical records. 
This self-reported diagnosis of IC could be misclas- 
sified due to poor participant recall and/or confusion 
between the terms cystitis and interstitial cystitis. In 
summary, these marked disparities in the prevalence 
data are due primarily to the lack of a consistent 
symptom based definition for use by either the 
patient or the physician, the method of the survey, 
and the size and demographics of the population sur- 
veyed. 


3. THE NIH / NIDDK DIAGNOsTIC CRITERIA 
— FILLING THE VOID 


Diagnostic criteria to be used for research studies of 
IC were established in 1987 at a workshop held at the 
NIDDK of the NIH established in 1987 [59]. The 
purpose of these criteria was so to allow comparison 
of the data from published clinical research studies. 
These diagnostic criteria, variously referred to as 
either NIDDK or NIH diagnostic criteria, were inten- 
ded only to be applied to research studies for the pur- 
pose of obtaining uniformity in the patient popula- 
tions studied, to allow comparison of the published 
results of studies from various authors. These resear- 
ch criteria have over time been mistakenly used to 
fill the void of the lack of established, uniform clini- 
cal criteria for the diagnosis of IC. This is a purpose 
for which they were neither developed nor intended. 
The cohort of persons who meet these research crite- 
ria excludes many who would routinely be diagnosed 
as having IC in a clinical setting [60]. 


e Diagnostic Criteria and Epidemiological Studies 


Bade et.al [61] sought to determine the prevalence of 
IC in the Netherlands by sending questionnaires to 
all 235 urologists in the country. The response rate 
was 65%. The epidemiological portion of the ques- 
tionnaire questioned the number and demographics 
of persons with IC and the criteria used to make a 
diagnosis of IC. The diagnostic criteria used varied 
amongst urologists. Pathology on bladder biopsies 
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was reported most frequently as the diagnostic crite- 
rion (91%), although it was not designated what 
pathological criteria were used by all the urologists. 
26% of the respondents used the NIH criteria for the 
diagnosis. The presence of mast cells in biopsies was 
used as a criterion for 79% of the urologists. The pre- 
sence of voiding symptoms was reported in most of 
the patients who met the diagnostic criteria of the 
individual urologists. Frequency was the most com- 
mon (87% of patients) symptom and pain in the 
region of the bladder was reported in 61% of the 
patients. This study reported the prevalence of IC in 
women in The Netherlands to be between 8 and 16 
/100,000, a result similar to the Finnish study of 
Oravisto et al. Although the Bade et al study attempts 
to define the criteria used to diagnose IC, it is not a 
population based study and does not use uniform cri- 
teria for selection of persons included in the study. 
Only those persons who sought treatment were 
reported. 


The prevalence of IC in Japan was estimated by Ito 
et. al [62] who sent a questionnaire to the chief uro- 
logists of major hospitals. The questionnaire was 
somewhat similar to that used by Bade et al in the 
Netherlands. Based on the response rate of 82.3%, 
the overall prevalence was estimated to be 1.2 per 
100,000 with a female prevalence of 4.5 / 100,000. 
The prevalence increased with age up to the seventh 
decade. Frequency was the most commonly reported 
symptom (72%). Suprapubic pain was reported in 
54.4%. Fifty-eight percent of the urologists used 
bladder biopsy results for diagnosis, and 25% used 
cystoscopy under anesthesia as a diagnostic measu- 
re. Only 10% of the urologists reported using the 
NIH criteria to aid in the diagnosis. 


4. THE UTILIZATION OF LARGE STUDY POPU- 
LATIONS — PHYSICIAN VERIFIED DIAGNOSIS 


The relatively low frequency of the occurrence of 
PBS/IC in the general population presents a 
major obstacle to the study of the epidemiology of 
the disorder. In order to perform valid studies of the 
distribution of this symptom complex in the general 
population, epidemiologic investigators need to be 
able to access and study large numbers of indivi- 


duals. Curhan et. alô3, addressed the limitations of 
the previously published studies by utilizing the 
Nurses Health Study (NHS) I and II, two large popu- 
lation based studies of female, predominantly white, 
nurses. The initial evaluation for PBS/IC was by 
questionnaire. Patient medical records of those who 
indicated a diagnosis PBS/IC were then evaluated to 


classify the diagnosis as definite, probable and pos- 
sible. The confirmation rate of initial self-reports by 
medical record review was only 6.4%. Among 
patients for whom medical records were obtained, 
many of those confirmed to have IC did not meet the 
NIH criteria. However, at a minimum all patients 
reported as confirmed for IC had the appropriate 
symptoms and had undergone cystoscopy. The repor- 
ted data showed that delay between the initial occur- 
rence of symptoms and the diagnosis was substan- 
tial: 7.1 years in NHS I, and 5.3 years in NHS II. This 
suggests that there are many persons with symptoms 
who go undiagnosed for many years and are thus not 
included in surveys that list only diagnoses as a res- 
ponse. The prevalence of confirmed IC was 67 per 
100,000 in NHS II and 52 per 100,000 in NHS I. 
These rates are substantially higher than many of the 
previously reported estimates. This study improved 
on previous studies by using a large sample derived 
from a general population and careful ascertainment 
of the diagnosis. Limitations of the study include the 
absence of men and children and a population selec- 
ted limited to nurses who have higher health aware- 
ness, were predominantly white, and are more likely 
to seek medical care than the general population. The 
authors note that if the 6.4% confirmation rate of 
their study were applied to the Jones et al National 
Health Interview Survey data, the prevalence esti- 
mates of the two studies would be nearly identical. 


5. LARGE STUDY POPULATIONS — UTILIZA- 
TION OF SYMPTOM BASED QUESTIONNAIRES 


Leppilahti et. al [64] used the validated O’Leary 
—Sant interstitial cystitis symptom and problem 
index [65,66] questionnaire to select persons with IC 
symptoms from the Finnish population register. The 
response rate after 2 mailings was 67.2%. Women 
who had had urinary tract infections during the pre- 
vious month were excluded. They concluded that the 
prevalence of probable interstitial cystitis, based on a 
symptom index score of 12 or greater, is 
450/100,000. This symptom-derived rate is conside- 
rably higher than the physician diagnosed rate repor- 
ted by Curhan, et al, and supports the concept that 
many persons go undiagnosed and the symptom 
complex is very prevalent in the population. Leppi- 
lahti et al conclude that given the excellent estimated 
sensitivity of the O’ Leary-Sant score, the true preva- 
lence of IC related symptoms in their population is 
likely to be up to 50% higher, closer to the 870/ 
100,000 reported in the National Health Interview 
Survey by Jones [58]. 


The contrast between physician diagnosed interstitial 
cystitis and questionnaire based diagnosis is accen- 
tuated by the report by Roberts et al on the inciden- 
ce of physician-diagnosed interstitial cystitis in Olm- 
sted County, Minnesota [67]. The overall age and sex 
adjusted rate was 1.1 per 100,000 population, with 
an annual incidence of 1.6 per 100,000 for women 
and 0.6 per 100,000 for men. There are few studies 
of incidence of IC; most report prevalence. However, 
the rates reported in this study for women are com- 
parable to the rates reported by Oravisto, et al for 
Finnish women (1.2 per 100,000). The cumulative 
incidence by age >80years in the Minnesota study 
was 114 per 100,000. This is comparable to the 
Curhan et al study, which reported on a younger age 
group. The authors conclude that although there is a 
low incidence, the chronicity of the condition may 
contribute to the high prevalence rates. 


6. GENDER DIFFERENCES IN EPIDEMIOLOGI- 
CAL STUDIES 


A major distinguishing feature of interstitial cystitis, 
which is evident in all population-based studies, is 
the disproportional disease burden reported among 
women. The population prevalence estimates indica- 
te a male-to-female ratio of from 1:4.5 in the Japa- 
nese cohort [62] to 1:9 in the U.S. population survey 
[55]. Because few studies include enough men to 
explore the clinical characteristics it is difficult to 
assess why there are these significant gender diffe- 
rences. Novicki [68] described the characteristics of 
29 men diagnosed with IC over an 8-year period. 
Before they were diagnosed with IC, 14 of these men 
had been diagnosed with prostatitis and 11 were dia- 
gnosed with benign prostatic hyperplasia. The avera- 
ge age of diagnosis was about 67 years. All of the 
men had pain as a component of their presenting 
symptoms. The Roberts et. al study [67] reported the 
age at first diagnosis as 71 for men. Approximately 
75 % of the men diagnosed with IC in both studies 
had Hunner’s ulcers. The significantly later age of 
diagnosis for men, the higher rate of Hunner’s ulcers 
and the frequency of previous misdiagnoses for beni- 
gn prostate disorders suggests that the gender diffe- 
rence for IC might be partially explained by missed 
or delayed diagnoses in men. 


° Understanding the Disease with Data from 
Epidemiological Studies 


A prospective epidemiologic study of patients enrol- 
led in the Interstitial Cystitis Database (ICDB) sho- 
wed that there was no long-term change in overall 
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disease severity over a period of 48 months in this 
primarily ( 92%) female cohort [69]. The longitudi- 
nal study confirmed the clinical impression that IC is 
a chronic and debilitating condition with no long- 
term effective therapy. 


Studies have shown that interstitial cystitis extracts a 
significant physical, mental and financial toll from 
those affected. Koziol et. al [70] did an extensive 
survey of 374 patients diagnosed with IC according 
to the NIDDK criteria. Travel, employment, leisure 
activities and sleeping were adversely affected in 
more than 80% of the patients. Michael et. al [71] 
evaluated the women in the Nurses Health studies 
who met the criteria for IC and reported that the qua- 
lity of life among these women was especially limi- 
ted in the psychosocial dimensions, such as vitality 
and mental health. 


Interstitial cystitis has been reported to have associa- 
tion with numerous other chronic disease and pain 
syndromes. A questionnaire-based survey of the 
database of the Interstitial Cystitis Association (ICA) 
received a 35% response rate [72]. The respondent 
individuals with interstitial cystitis were 100 times 
more likely to have inflammatory bowel disease and 
30 times more likely to have systemic lupus erythe- 
matosus than the general population. A study by 
Leppilahti et. al [27] reported that the age-standardi- 
zed prevalence of possible and probable interstitial 
cystitis-like symptoms was greater among Sjégren’s 
syndrome patients than controls, corresponding with 
prevalence rate ratios of 5.3 for possible IC and 15 
for probable IC. This suggests a shared susceptibili- 
ty or etiology of the two disorders. Weissman et. al 
73] using genetic linkage studies, has demonstrated a 
syndrome which includes interstitial cystitis, thyroid 
disorders, panic disorder , severe headaches, and 
other disorders of possible autonomic or neuromus- 
cular control. In an earlier study this syndrome was 
mapped to specific genes on chromosome 13q [74]. 


7. A BROADER SYMPTOM-BASED DEFINITION 
FOR EPIDEMIOLOGICAL STUDIES 


There is increasing evidence that the definition of 
interstitial cystitis needs to be expanded beyond that 
established by the NIH / NIDDK in 1988 [75]. These 
guidelines are too restrictive and non-specific for 
epidemiologic studies. Until specific diagnostic 
markers are verified and/or a set of agreed upon 
diagnostic criteria based on well-designed publi- 
shed data are established, it might be more appro- 
priate to use a more inclusive, symptom specific 


definition of the IC symptom complex to permit a 
more accurate assessment of the population bur- 
den. This recommendation is supported by studies 
that have demonstrated the restrictiveness of the 
NIDDK criteria. For example, among participants of 
the Interstitial Cystitis Data Base study, of those who 
were entered into the study with less stringent crite- 
ria than the NIDDK criteria, 90% were considered 
by experienced clinicians to have clinical IC [60]. In 
contrast, if the NIDDK criteria were strictly applied 
to the cohort studied, >60% clinically diagnosed 
with IC by experts would have been misdiagnosed 
and not classified as IC. There is evidence reported 
that the cystoscopic presence of glomerulations, one 
of the few objective NIDDK criteria, can be obser- 
ved with equal frequency in asymptomatic women 
and women clinically diagnosed with IC [76]. 


One alternative to the restrictive definition of IC is to 
expand it to a symptom based definition of chronic 
pelvic pain predominantly localized to the bladder, 
or PBS. This does present an additional challenge 
because there are many diverse causes of chronic 
pelvic pain that are not related to the bladder. Par- 
sons et al studied 244 patients with pelvic pain, 
including those diagnosed with endometriosis, vul- 
vodynia and other pelvic disorders. Only 1.6% of the 
patients had received an initial diagnosis of IC. 81% 
of these pelvic pain patients had a positive potassium 
test [77]. The test, although non-specific, may 
demonstrate that there is some common dysfunction 
among this disparate group of pelvic pain patients. 
Clemons et. al [78] used the O’Leary Sant symptom 
index to define IC in a cohort of patients presenting 
with chronic pelvic pain. Each person was hydrodis- 
tended and cystoscoped. The diagnosis of IC was 
made if the patient had pain, frequency, urgency and 
positive cystoscopic findings. 38% were diagnosed 
with IC using these criteria. A score of 5 or more on 
the Symptom Index had 94% sensitivity and 93% 
negative predictive value in diagnosing IC. This 
demonstrates that IC is quite prevalent and undia- 
gnosed in women presenting with chronic pelvic 
pain, and that a well designed and validated symp- 
tom based questionnaire such as the O’Leary Sant or 


the Wisconsin interstitial cystitis scale 9,80 should 
be further studied to determine utility for diagnosing 
IC. 


e Conclusion: 


The study of the epidemiology of painful bladder 
syndrome / interstitial cystitis has been hampered by 
many obstacles. The most obvious of these is a vali- 
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dated diagnostic marker and the lack of an evidence 
based symptom specific definition of the disease. 
Although the NIDDK criteria have served their pur- 
pose in making clinical research studies comparable, 
they are too restrictive and exclude many persons 
from inclusion in epidemiologic studies. They tend 
to prevent persons with the disease from receiving an 
accurate diagnosis and supportive clinical care. The 
lack of well-defined diagnostic criteria may also be 
responsible for the perceived low rate of PBS/IC 
diagnosed in men. Reliable and adequate epidemio- 
logical studies are necessary to evaluate risk factors 
for the disease and for the development of effective 
treatment strategies 


IV. INTERSTITIAL CYSTITIS/ 
PAINFUL BLADDER - PATHOLOGY 


A review of the published literature on interstitial 
cystitis and pathology generated over 250 references 
but many of these did not relate to the histopatholo- 
gy of IC. The references reviewed and discussed 
below are those relating to human data including 
light microscopy findings, electron microscopy stu- 
dies and immunohistochemical studies of series of 
patients with interstitial cystitis or painful bladder 
defined in a number of ways and often compared to 
control subjects. There were also studies using ani- 
mal models that have given added insight into patho- 
physiology. 

There are many differences among papers that 
address PBS/IC pathology, including the definition 
of what constitutes IC, how and where bladder biop- 
sy is taken, how the biopsy is treated in terms of fixa- 
tion and staining, which histological criteria are ana- 
lyzed, differences in the inclusion of control subjects 
and the type of control subject. There is large inter- 
national variation in the practice of bladder biopsy in 
PBS/IC, with Europe and Japan commonly perfor- 
ming biopsy. On the other hand, in the United States 
the IC database study had an overall biopsy rate of 
33% (range 9 to 64%) [81] . The potential reasons 
to perform a biopsy in IC would be to confirm the 
diagnosis of IC, to exclude other conditions, if there 
were a prognostic or therapeutic value, and for 
research purposes. The potential benefit of these 
indications would have to be balanced against com- 
plication and cost. 


Most of the literature describes light microscopy fin- 
dings in bladder biopsies taken after hydrodistension 
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by cold-cup forceps or transurethral resection, which 
are , formalin fixed, routinely processed and stained 
with hematoxylin and eosin. stained. Some speciali- 
zed stains or immunohistochemical techniques are 
described, in particular when demonstrating mast 
cells (toluidine blue, tryptase ), fibrosis (trichrome, 
Van Gieson) or nerve cells (S-100). There are nume- 
rous papers investigating the pathogenesis of IC 
which employ immunohistochemical methods to 
report, for example, comparative levels of cytokines 
[48] , leucocyte antigens [82], immunohistocompati- 
bility antigens [83], neuropeptides [37], estrogen 
receptor status [84], microvasculature [85] or colla- 
gen staining [86] in IC versus control subjects. 


An overview of the literature allows us to view the 
original clinical and pathological description of IC 
which was then broadened by the 1978 paper ofby 
Messing and Stamey [87]. In the United States this 
was followed by the NIDDK criteria to establish a 
research definition of IC which did not include biop- 
sy or pathology findings [59]. A further broadening 
of the definition of IC was evidenced by papers such 
as those produced by the IC database study which 
included patients who were diagnosed as having IC 
by an experienced clinician and may have had a nor- 
mal cystoscopy [81]. Glomerulations were no longer 
conceived to bewere not specific to IC [88] and were 
demonstrable after bladder over-distention in asymp- 
tomatic patients [76]. However in Europe there 
continued to be a more stringent clinical definition of 
IC with a strong emphasis on bladder biopsy. Detru- 
sor mastocytosis >28 cells/mm2 was used as one of 
the criteria for defining IC [89]. More recently Euro- 
pean studies have strongly supported the contribu- 
tion the histopathology makes to the distinction bet- 
ween early and classic disease [90]. 


1. HISTORICAL REVIEW 


One of the best known historical descriptions of 
interstitial cystitis was the elegant paper by Guy 
Hunner in 1918 of 18 case histories including patho- 
logy of “a rare type of bladder ulcer” seen over 17 
years of his gynecological practice [91]. The patho- 
logical description was that of a loss of epithelium 
with the underlying mucosa showing granulation tis- 
sue, increased capillaries, oedema and chronic 
inflammatory cells, also involving the muscle coat 
and thickened peritoneum over a diseased area. 
Bumpus in 1921 described the pathology of submu- 
cous ulcer in the male and the main features were 
“marked submucous lymphocytic infiltration, extra- 
vasation of blood and markedly thinned epithelium” 


[92]. John Hand in 1949 reported on 223 patients 
with IC (204 women and 19 men) he had observed 
over the previous 17 years [93]. He commented that 
the biopsies taken showed similar changes to a cys- 
tectomy specimen with a very vascular stroma, 
edema and fibrosis between muscle bundles. Venules 
were dilated and there was an abundance of nerve 
tissue with extensive leucocytic infiltration. 


A retrospective review of the files of the Armed 
Forces Institute of Pathology which had been desi- 
gnated as chronic edematous pancystitis with mast 
cell infiltrate and a poor therapeutic response was 
reported by Smith and Dehner in 1972 [94]. Micro- 
scopically all 28 lesions showed ulceration with 
oedema and inflammatory infiltrate in the submuco- 
sa and increased mast cells. The muscularis layer 
was also affected to a greater or lesser extent and 
fibrosis occurred in cases of long duration. However 
these cases may not all have had interstitial cystitis 
as 12 of the 14 patients with urine cultures showed 
infection. In addition the study is of limited value as 
the inclusion criteria were histological changes 
rather than clinical symptoms and cystoscopic fin- 
dings. 


In 1978 Messing and Stamey reviewed 52 patients 
who were diagnosed with interstitial cystitis over the 
previous 12 years. Thirty-eight had biopsies; 19 of 
these had classic disease defined as reduced anesthe- 
tic bladder capacity and Hunner’s ulcer, and 19 had 
early disease defined as glomerulations on second 
bladder distention. They described non-specific 
mucosal ulceration or denudement in 70 % of classic 
but 35% of early cases. Submucosal oedema and 
vasodilatation was the main finding in both classic 
and early cases, and chronic inflammatory infiltrate 
in a third of both early and classic IC patients. Sub- 
mucosal and muscle layer fibrosis was seen rarely 
[87,94]. This is an important paper that for the first 
time made the distinction between 2 subgroups of 
IC, classic and early. Mattila (1982) found normal 
bladder biopsy histology in 20 of 47 (43 %) IC 
patients with 18/47 (38%) showing lymphocytic and 
plasma cell infiltrate and 9 /47 (19%) showing thic- 
kened telangiectatic vessels [95]. 


Fall, Johansson and Vahlne in 1985 reported a series 
of 37 women and 4 men with chronic interstitial cys- 
titis who all had ulceration which was described as 
“patches of reddened mucosa with small vessels to a 
central pale scar which ruptures during bladder 
filling”. They had a control group of 14 that included 
patients with irritative symptoms and often glomeru- 
lations on second overdistention, as well as 5 stress 
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incontinent women with normal cystoscopy. The IC 
group with ulceration had histology showing areas of 
mucosal ulceration and detachment, edematous lami- 
na propria, a range between mild to severe chronic 
inflammatory infiltrate which was often perineural 
or perivascular in a focal rather than diffuse pattern. 
The authors made the point that the perineural or per- 
ivascular infiltrates were seen only in transurethral 
resection specimens and not forceps biopsy speci- 
mens. Biopsies from the “symptomatic control 
group” showed non-specific cystitis in 10, glandular 
or Squamous metaplasia in 3 and carcinoma in situ in 
1. Biopsies from the stress incontinent control group 
had normal pathology [6]. In an additional study 
from 1987 Fall, Johansson, and Aldenborg studied 
28 patients with IC and 14 healthy controls. Sixteen 
of the patients (15 females and 1 male) had classic or 
ulcerative disease and 12 (11 females and 1 male) 
had non-ulcerative or early IC.The authors conclu- 
ded that the differences between the two variants 
(mean age at diagnosis, mast cell distribution, cysto- 
scopic appearance and histopathological findings) 
warranted separation of the two entities in clinical 
studies [10]. 


Holm-Bentzen and colleagues in 1987 published 
their series of 115 patients with painful bladder 
symptoms, at least 79 (70 %) of whom satisfied 
NIDDK criteria [96]. They performed “deep biop- 
sies” and defined IC as greater than 28 detrusor mast 
cells/mm2 and found that this group of 43 patients all 
had disrupted epithelium, mononuclear inflamma- 
tion, lamina propria edema and fibrosis, and detrusor 
inter and intrafascicular fibrosis. The remaining 72 
were described as showing normal epithelium, 
inflammatory cells, oedema and collagen deposits in 
lamina propria, and interfascicular collagen (43), 
bladder wall fibrosis (12) or presumed detrusor myo- 
pathy, referring to focal changes of the detrusor cells 
such as hydropic cytoplasm (12). Bladder biopsy 
was normal in 4 (3%). Gillespie and colleagueset al, 
(1990) in their assessment of 339 IC patients (95 % 
met NIDDK criteria) and 5 controls found that the IC 
histology showed greatly decreased or absent 
mucous layer with epithelial ulceration. Marked 
edema, vascular ectasia and hemorrhage was seen in 
both late (defined as capacity <400ml, terminal 
hematuria, glomerulations and in two thirds ulcera- 
tion or fissuring) and early (capacity >400ml and 
90% with glomerulations) groups [97]. 


2. RECENT SERIES 


In recent series authors have attempted to use semi- 


quantitatve methods in the analysis of the pathologi- 
cal changes rather than the largely descriptive 
methods reported previously. Lynes and colleagues 
[98] described the pathology of (mainly) forceps 
biopsies from 22 IC (all but 2 met NIDDK criteria) 
and 10 control subjects. They found 4 IC cases with 
ulceration, an increase in denuded epithelium (7 IC 
and 0 controls) and prominent submucosal lympho- 
cytic inflammation (10 IC and 1 control). These 
abnormalities occurred only in the group with small 
capacity bladder or culture negative pyura. They 
found no difference in the degree of submucosal 
oedema and vascular ectasia, with marked changes 
occurring in both IC and controls after bladder 
hydrodistention. Submucosal and muscle fibrosis 
was not identified. Twelve of the 22 (55%) IC 
patients had no histological abnormality. 


Johansson and Fall (1990) described 64 subjects with 
“classic” (ulcer) IC, 44 with non-ulcer IC and 20 
control subjects who had transurethral resection 
biopsies [15]. The classic IC group had mucosal 
ulceration, often wedge-shaped, extending into the 
lamina propria (100%) and mucosal haemorrhage 
(89%), granulation tissue (95%) and mild to severe 
mononuclear infiltrate (100%). Denudation of neigh- 
boring mucosa was common. Of the early IC sub- 
jects 67% had mucosal ruptures or tears and 91% had 
focal submucosal haemorrhages with mild to mode- 
rate inflammatory infiltrate in only 20%. Biopsies 
from normal-appearing mucosa in the non-ulcer 
group were normal apart from slight oedema. 
Inflammatory infiltrate was limited to the lamina 
propria usually and consisted of lymphocytes, plas- 
ma cells, neutrophils, eosinophils, and mast cells. 
Eighty per cent of the classic group had perineural 
infiltrate. Mucosal mast cells were seen in all but 2 
of the classic disease only. Lamina propria and detru- 
sor mast cells were significantly increased only in 
the classic group. Fibrosis was seen in only 5 of the 
most severe “classic” IC patients. In 5 classic and 4 
non-ulcer patients there was some diagnostic doubt 
cystoscopically, and the biopsy was used for diffe- 
rentiation. In terms of differential diagnosis the 
authors comment that carcinoma in situ can mimic 
IC in terms of symptoms and cystoscopy findings but 
has different cytology and histology. They also com- 
mented that Ttuberculous cystitis could have similar 
symptoms and pathology findings as IC becauseas 
granulomas are not always seen. 


Denson and colleagues in 2000 analysed forceps 
biopsies from 65 females and 4 males with IC symp- 
toms [99]. It is not reported exactly how many fit 


NIDDK crtiteria but at least 9 % did not. They found 
<10 % specimens showed vasodilatation or submu- 
cosal oedema. Inflammation was not seen in 30 %; 
was mild in 41% and moderate to severe inflamma- 
tory infiltrate was found in 29 %. There was poor 
correlation between inflammation and severity of 
cystoscopic changes. However, they found more 
severe cystoscopic changes along with more severe 
inflammatory changes in the population >60 years. 


Hanus et.al in 2001 presented a series of 84 biopsies 
from 112 IC patients [100]. They reported a linear 
relationship between the mean bladder capacity 
under anesthesia and severity of glomerulations. 
They did not find that the most prominent and exten- 
sive histologic features were in biopsies from areas 
of glomerulations. There were no specific ultrastruc- 
tural changes of granules of mast cells in most 
patients with clinical diagnosis of IC. There was 
increased S-100 nerve ending staining of muscular 
and lamina propria layers in those with a longstan- 
ding IC. They did not find a correlation between 
severity of symptoms and histopathological changes 
observed by light or electron microscopy. 


The most extensive histological study in IC is the 
preliminary report by the IC database [81]. The 
ICDB cohort study enrolled 637 patients who had 
symptoms of urgency, frequency or pain/discomfort 
for the previous 6 months and included patients who 
had been previously diagnosed as IC by experienced 
clinicians. In other words this was a broader group 
than those meeting NIDDK criteria. Of this group 
226 elected to undergo cystoscopy and 211 biopsies 
were obtained (11% normal cystoscopy, 83 % had 
mild to severe glomerulations and 6 % or 12 patients 
had Hunner’s ulcer). However 15 % or 31 of 203 
patients had granulation tissue in the submucosa, 
which means that they had classic IC since granula- 
tion tissue is not seen in non-ulcer (early) IC. The 
protocol included 2 forceps biopsies in the area of a 
Hunner’s ulcer if present or in the area of glomerula- 
tions. Two random biopsies were taken if the bladder 
was cystoscopically normal and a further trigonal 
biopsy as internal control was also taken in each 
case. Numerous clinical features such as pain, urgen- 
cy, 24-hour frequency and nighttime frequency in 
addition to 39 histological criteria were analysed. 
Multivariate analysis was performed and showed an 
association between nocturnal frequency and com- 
plete urothelial denudation, lamina propria granula- 
tion tissue and vascular density, and lamina propria 
mast cell count (by tryptase stain only and not in 5 
other types and locations of mast cell count). Urgen- 
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cy and submucosal granulation tissue were associa- 
ted, as was urinary pain with urothelial denudation 
and submucosal hemorrhage. The association bet- 
ween submucosal hemorrhage and urinary pain is not 
clear, as the trend does not appear to be consistent. 
The IC database is a very exhaustive study of which 
only the preliminary findings of the association bet- 
ween histology and symptoms have been published 
to date. A possible drawback is the wide criteria for 
inclusion and a possible lack of rigor in efforts to 
identify or separate classic and early disease. 


The results of a histological study comparing bladder 
forceps biopsies from 35 control and 34 IC subjects, 
6 of whom were classified as severe with cystosco- 
pic capacities < 400 mL, were presented by Rosami- 
lia and colleagues at the International IC Consensus 
meeting in Kyoto, Japan 2003 [101]. Only light 
microscopy was utilized and six histological charac- 
teristics were graded. The bladder epithelium was 
described as intact, partly or completely denuded. 
The appearance of submucosal edema, congestion 
and ectasia, inflammatory infiltrate, hemorrhage, and 
fibrosis was graded 0 (none) to 3 (severe). Fibrosis 
was not evident in any of these hematoxylin and 
eosin stained forceps biopsy specimens. Epithelial 
denudation, submucosal edema, congestion and ecta- 
sia and inflammatory infiltrate were increased in the 
IC group. No difference was seen in the degree of 
submucosal hemorrhage. Completely denuded epi- 
thelium never occurred in controls but was present in 
14% of early ICand IC and 50% of severe IC. Sub- 
mucosal edema of a moderate degree (score of 2) 
was found in only 3% (1) of controls, 13% of early 
IC, and 50% of severe IC subjects. Moderate or mar- 
ked submucosal congestion and/or ectasia (scores of 
2 or 3) was present in only 3% (1) control subject, 
10% of early IC and 50% of severe IC subjects. 
Moderate to severe (scores 2 and 3) submucosal 
inflammatory infiltrate of predominantly mononu- 
clear cells was found in 6% (2) of controls, 13% of 
early IC, and 50% of severe IC subjects. Submucosal 
hemorrhage was found to occur in 67% of all IC, 
whether early or severe, and 54% of control subjects. 


An abnormal composite submucosal histology score 
was arbitrarily defined as the sum of the individual 
submucosal scores and was increased in the IC sub- 
jects. Scores of 4 or greater for the composite histo- 
logy score were obtained in 44% of the IC group 
compared with 1 (3%) of the control subjects who 
was later found to have recurrent urinary infection. A 
composite submucosal histology score of 4 or grea- 
ter had a sensitivity of only 44% to detect IC (67% 


for severe IC) and a specificity of 97%. The positive 
predictive value for a composite submucosal score of 
4 or greater to predict IC was 94%. Conversely, in 
this series the histological parameters studied were 
normal and indistinguishable from control subjects 
in more than half (55%) of IC subjects. The pattern 
of abnormal histology when it occurred supported a 
theory of pathogenesis involving epithelial dysfunc- 
tion and leakage resulting inallowing submucosal 
edema and ectasia. Increased edema may have also 
been the explanation for a study by the same authors 
who found a decrease in subepithelial microvascular 
density in IC [85]. In support of this, a trend to 
increased edema was seen in 13 IC biopsies taken 
after as compared with before hydrodistention, 
which contrasted with 13 control biopsies where no 
such change occurred [49]. 


The case for pathological confirmation of IC is 
strongest for the classic disease as defined by either 
a Hunner’s ulcer or low anesthetic capacity. The 
most commonly reported histological changes in 
classic IC include epithelial ulceration or denuda- 
tion, submucosal inflammation, granulation tissue 
formation, edema, congestion, hemorrhage; detru- 
sor fibrosis (and myopathy), increased epithelial, 
submucosal and detrusor mast cell number and 
activation and increased neuronal staining. Early 
IC is generally characterised by normal or near 
normal bladder capacity under anesthesia and the 
presence of glomerulations. Light microscopy fin- 
dings range from mucosal ruptures, submucosal 
hemorrhage and mild inflammation in transure- 
thral resection biopsies [15] to normal histology in 
forceps biopsies approximately half the time 
[95,98,101]. This may represent a sampling diffe- 
rence. In other words in the clinical setting of early 
IC, bladder forceps biopsy pathology may be nor- 
mal and is not therefore useful as a confirmatory 
test. 


3. MAST CELLS 


The literature on mast cell density and mast cell acti- 
vation was thoroughly reviewed by Theoharides et.al 
in 2001 [102]. Increased detrusor mast cell density 
was reported by Larsen et. al [103] and Feltis et. al 
[104]who also found increased submucosal mast cell 
density. Aldenborg et. al [105] found an increased 
number of mast cells per mm2 in the mucosa and 
lamina propria (180 vs 100 vs 95) as well as the 
detrusor (120 vs 65 vs 40) of ulcerative IC versus 
non-ulcer IC and controls. Lynes et. al [106] found 
increased mast cell density and degranulation in the 
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detrusor but not the submucosa. Johansson and Fall 
(whose series could have included the subjects of 
Aldenborg et al.) reported increased lamina propria 
(164 vs 93 vs 88) and detrusor (99 vs 46 vs 36) mast 
cells in ulcerative vs non-ulcer vs controls. Christ- 
mas and Rode found that the epithelium and submu- 
cosa of biopsies from 22 IC subjects had 146 mast 
cells per 10 high power field (HPF) versus 51 for 
controls and correspondingly, 170 versus 46 in the 
detrusor muscle [107]. Immunocytochemical tech- 
niques have confirmed that mast cells are more 
consistently increased in ulcerative IC up to 6 to 10- 
fold with a greater abundance of epithelial mast cells 
while in non-ulcer IC the increase is two-fold [8]. 
Electron microscopy studies in IC confirm mast cell 
intragranular activation [12,108,109]. 


Peeker and Fall in 2002 evaluated 130 patients with 
classic and 101 with non ulcer IC retrospectively and 
reported differences such as younger age at diagno- 
sis and higher anesthetic bladder capacity in the 
nonulcer group [110]. They summarized their fin- 
dings as “classic” IC biopsies showing mucosal ulce- 
ration, hemorrhage, granulation tissue, inflammatory 
infiltrate, high mast cell counts, and perineural infil- 
trates. Biopsies from patients with non-ulcer disease 
had relatively normal mucosa with sparse inflamma- 
tion but multiple small mucosal ruptures and suburo- 
thelial hemorrhages. In classic IC mast cell growth 
factors were expressed in the epithelium. The 
authors distinguished between classic and non-ulcer 
IC by epithelial mast cell recruitment and high blad- 
der wall mast cell density. They reported an overall 
increase in mast cell density especially in the epithe- 
lium that is 6 to 10 fold in ulcerative and 2 fold in 
early IC with evidence of mast cell intragranular 
activation. 


4. NEURONAL STUDIES 


Neuronal studies in IC include the immunohistoche- 
mical study by Christmas and colleagues in 1990 that 
reported increased nerve fibre density in the suburo- 
thelium and detrusor layer of 18 chronic IC versus 12 
controls [36]. Pang and colleagues in 1995 found 
increased number of substance P positive nerve 
fibres only in the submucosa of 8 IC (ulcerative sta- 
tus unknown) patients as compared with 5 control 
subjects [111]. Bladder biopsies from 6 patients with 
classic IC and 7 with nonulcer IC showed increased 
density and number of nerve fibers immunoreactive 
for tyrosine hydroxylase compared with 6 control 
subjects. There was a difference between classic and 
nonulcer disease in overall nerve density, being grea- 
ter in the classic group [43]. 
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Hohenfellner et. al in 1992 found increased numbers 
of neurons positive for vasoactive intestinal polypep- 
tide and neuropeptide Y in 10 IC patient biopsies 
versus 10 control subjects whereas the number of 
neurons positive for substance P and calcitonin- 
gene-related peptide was not significantly different. 
This was thought to represent an increase of sympa- 
thetic but not cholinergic neurons [37]. Hofmeister 
and colleagues in 1997 attempted to develop a dia- 
gnostic algorithm based on the alteration of mast cell 
and nerve fiber observed in IC bladder tissue [9]. 
Non-IC samples from 6 control groups (N = 10, 10, 
13, 2, 11, and 3, respectively) and nonulcerative IC 
(NC-IC, N = 20) were stained with Giemsa stain in 
order to calculate the detrusor to mucosa mast cell 
ratio (DMMCR) using quantitative image analysis 
and morphometry (QIAM). Immunohistochemical 
staining for S-100 protein was also performed to 
quantify nerve fiber proliferation in the detrusor 
muscle of the bladder. The average DMMCR of NC- 
IC was 1.19. The corresponding figure in patients 
with , Bacille Calmette-Guerin (BCG) cystitis was 
0.84 and in patients with microscopically normal 
bladder tissue from patients with bladder or prostate 
cancer it was 0.45. No case of IC had a DMMCR < 
0.5. The number and percentage area of nerve fibers 
in the detrusor in IC were increased compared to 
controls and BCG (IC, 2.01%; BCG, 0.95%; control, 
1.3%). They concluded that a diagnostic algorithm 
for IC based on the findings include the following: 1) 
if the DMMCR > 0.75, then IC is present; 2) if the 
DMMCR < 0.5, then IC is negative; and 3) if the 
DMMCR is between 0.5 and 0.75, a quantitative S- 
100 protein staining analysis be employed to evalua- 
te nerve fiber proliferation to detect those marginal 
cases of non ulcer NC-IC. There is an increase in 
nerve fibre density in IC. 


5. INFLAMMATORY CELLS 


Erickson and colleagues in 1994 studied 16 IC 
(NIDDK criteria) subjects and found that 5 had seve- 
re inflammation (greater than 100 mononuclear 
cells/ high power field in submucosa and detrusor) 
and 11 mild inflammation (less than 100 mononu- 
clear cells/ high power field and submucosa only). 
The groups differed in that the patients with severe 
inflammation experienced better symptom relief 
after bladder distention. There was a trend for those 
with severe inflammation to be older, have a longer 
duration of symptoms and smaller anesthetic bladder 
capacity [113]. 


Harrington and colleagues in 1990 compared lym- 
phocyte subpopulations and found 10 control subject 


biopsies with no ulcers, few lymphoid cells (predo- 
minately T-helper cells), rare T cell nodules and no B 
cells. The 9Nine nonulcer patient biopsies had rare 
mucosal ruptures but no ulcers, slightly increased 
lymphoid cells (predominately T-helper), occasional 
T cell aggregates, no B cell nodules and rare plasma 
cells. No statistically significant difference between 
control and nonulcer IC was seen. In contrast, the 
classic IC group had ulcers, intense inflammation 
with focal sheets of plasma cells, aggregates of T 
cells, B cell nodules including germinal centers, a 
decreased or normal helper-to-suppressor cell ratio 
and suppressor cytotoxic cells in germinal centers 
[31]. Al HadithiTincello and colleagues found blad- 
der biopsies had leukocyte populations with increa- 
sed CD20+ as assessed by immunohistochemistry in 
patients with IC (9 meeting NIDDK criteria) as com- 
pared with 31 with idiopathic reduced bladder stora- 
ge (sensory urgency) and 20 controls [82]. Christmas 
in 1994 identified lymphocyte sub-populations and 
found increased numbers of CD4+, CD8+ and 
gamma delta T cells as well as IgA+, IgG+ and IgM+ 
plasma cells within the urothelium and submucosa in 
patients with IC [114]. 


There is an increase in lymphocytic infiltration 
especially in classic IC. 


6. RISK OF CANCER/ OTHER PATHOLOGY 


In the literature there have been concerns raised 
regarding the possible differential diagnosis of mali- 
gnancy, especially carcinoma in situ. Utz and Zincke 
in 1974 reported follow up ranging from 6 months to 
33 years for 224 women and 53 men originally dia- 
gnosed with interstitial cystitis [115]. Bladder can- 
cer, usually carcinoma in situ, was subsequently 
identified in 3 (1.3 %) women and 12 (23 %) men. 
They summarized by commenting that the diagnosis 
of IC can never be established in men without a blad- 
der biopsy and negative urine cytology. Hamm et. al 
in 1997 reported the development of a verrucous car- 
cinoma of the urinary bladder in a 66-year-old 
woman who had been suffering from interstitial cys- 
titis with Hunner’s ulcer for 10 years [116]. It was 
described as an uncommon event as only 7 cases of 
verrucous carcinoma of the urinary bladder unasso- 
ciated with bilharzial cystitis had been reported. The 
chronic irritation of the bladder was thought to be the 
most important etiologic factor for the malignant 
transformation. 


Peters and colleagues reviewed 600 patients referred 
for investigation and management of IC between 
1998 and 2002 and of these 6 (1%) were subse- 
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quently diagnosed with transitional cell carcinoma. 
Four of the six did not have haematuria and 3 were 
nonsmokers [117]. A combined clinical series of 
approximately 100 female IC subjects all of whom 
had a bladder biopsy was reviewed: two cases of 
eosinophilic cystitis and no case of carcinoma in situ 
were diagnosed [Rosamilia, Dwyer and Scurry; 
unpubl. series]. Isolated cases of amyloidosis have 
been reported. 


The risk of carcinoma developing from IC is very 
low particularly in women. The possibility of either 
misdiagnosis or later onset of carcinoma or carci- 
noma-in-situ is more common in men. In all cir- 
cumstances the combination of urine cytology and 
cystoscopy would exclude carcinoma. Biopsy is 
mandatory if there are any suspicious lesions. 


7. PROGNOSTIC VALUE 


MacDermott and colleagues in 1991 retrospectively 
compared clinical and pathological features with 
outcome in 39 women [118]. They all had non-ulcer 
IC and were divided into a severe outcome group (10 
with radical surgery) and conservatively treated 
group of 29. Thirty-seven biopsies were available 
and the degree of inflammation, fibrosis (trichrome 
stain) and detrusor mast cell count (Giemsa or tolui- 
dine blue stain) was assessed on each. The clinical 
features of age, duration of symptoms, frequency, 
nocturia, pain and bladder capacity was noted. Seve- 
re lamina propria fibrosis was evident in 2 (25 %) of 
the surgical versus 2 (7%) of the conservative outco- 
me group. Severe inflammation was seen in 4 (50%) 
of surgical group versus 4 (14%) of conservative 
group. Two (29%) of the surgical group versus 4 
(18%) of the conservative group had severe muscle 
fibrosis and 50 % of the surgical group had high mast 
cell counts (>30 cells/ mm?) compared with 32 % of 
the conservative therapy group. Of the 10 patients 
with cystectomy, 6 had initial biopsy available for 
comparison and only detrusor fibrosis had changed, 
having worsened in 5. The authors concluded that 
there appeared to be no statistical correlation bet- 
ween the severity of histological findings at initial 
diagnosis and the eventual outcome of the disease, 
although the study may not be sufficiently powered 
to provide a result as only 8 surgical outcome biop- 
sies were available and there appears to be at least a 
trend for the surgical group to more commonly have 
fibrosis and inflammation. 


Christmas et. al in 1996 attempted to determine whe- 
ther any histological characteristics of the detrusor 
muscle in early IC predicted the subsequent develop- 


ment of severe symptoms due to bladder contracture. 
Bladder biopsies from 21 patients with IC were exa- 
mined in sections stained with haematoxylin and 
eosin. The detrusor appeared normal in 13 patients; 
in 8 there was evidence of detrusor myopathy. 
Patients with biopsies confirming detrusor myopathy 
were significantly more likely to have hypocom- 
pliant bladders than those with normal detrusor 
muscle histology (P < 0.02). Over the following 3 
years, six of the eight patients with detrusor myopa- 
thy developed progressively severe symptoms and 
required subtotal cystectomy whereas none of the 13 
patients without detrusor myopathy required bladder 
substitution [119]. 


McDougald and Landon analyzed the first 100 of 
approximately 200 cystoscopies performed over a 5 
year period in a UK urogynaecology department and 
found 1 transitional cell carcinoma and one benign 
tumour. Clinical outcome was correlated with histo- 
logy to the extent that 2/3rds with normal histology 
were discharged from the clinic at 2 years compared 
with 1/3rd with chronic inflammation. If histology 
revealed mast cells, more severe pathology was seen, 
and none of these patients had been discharged at 2 
years. In no case would failure to biopsy have resul- 
ted in failure to diagnose a malignant lesion as these 
were cystoscopically visible [120]. 


Nordling and colleagues of the Copenhagen IC study 
group presented a large series which correlated six 
different diagnostic criteria with clinical outcome in 
357 patients (339 women and 18 men) with a median 
follow up time of 2 years [121]. The criteria were 
pain, nocturia, petechiae or ulcer, small bladder 
capacity, detrusor mast cell count (naphthol esterase 
stain), and intrafascicular fibrosis (van Gieson stain). 
The outcome was classified ranging from 1 to 8, with 
1 being symptom free after hydrodistention to 8 as 
requiring surgery or in severe persistent pain. There 
was a significant correlation between the number of 
positive criteria and the poorer the outcome. The 
group with mild symptom outcome had a signifi- 
cantly lower detrusor mast cell count (threefold) and 
percentage intrafascicular fibrosis (twofold) than the 
severe symptom group. Poorer outcome was most 
strongly correlated with detrusor mast cell density, 
anesthetic bladder capacity, glomerulations, fibrosis 
and nocturia in that order. 


There may be a trend for histological features such 
as high mast cell count, fibrosis and severe inflam- 
mation to be associated with surgical rather than 
conservative outcome. 
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8. ELECTRON MICROSCOPY 


Electron microscopy (EM) studies have included 
that of Collan and colleagues who reported a series 
of 50 IC and 9 controls and found that in half of the 
IC samples there was an increase in large swollen 
epithelial cells with decreased lateral processes (cell 
junctions) in addition to inflammatory mucosal 
changes [122]. On the other hand, Dixon and col- 
leagues in 1986 found no difference in the EM 
appearance of the glycocalyx or urothelial cells bet- 
ween 10 IC and 10 control subjects [89]. Anderstrom 
and colleagues in 1989 reported scanning EM on 13 
classic IC and found they had a larger area with dis- 
rupted or absent mucinous layer, marked cell size 
variability, round and pleomorphic microvilli and 
focally impaired cell to cell contact compared with 
the 9 control subjects. These changes were not speci- 
fic to IC, also occurring in tumours and infection, 
and probably represented increased cell turnover 
[17]. 


Elbadawi and Light in 1996 described the EM appea- 
rance of forceps biopsies taken after hydrodistention 
from glomerulations and normal-appearing bladder 
in 5 nonulcer IC patients [42]. Control tissue was 
from two normal adult bladders and 8 elderly 
women. It is not clear if these biopsies were also 
taken after similar hydrodistention. Marked edema 
was found in the IC glomerulation specimens, inclu- 
ding the urothelium and the detrusor muscle cells 
giving an oak leaf appearance. In the urothelium 
there was focal separation of triple junctions between 
umbrella cells with some becoming detached and the 
absence of the asymmetric unit membrane of normal 
umbrella cells. The suburothelium had changes such 
as engorged or collapsed capillaries, edema, lympho- 
cytes and mostly activated mast cells and edematous 
Schwann cells. These changes were seen to occur 
focally and in mild form in the normal-appearing 
bladder biopsies from IC patients. Horn and col- 
leagues in 1998 reported an EM study of detrusor 
muscle cells in bladder biopsies from 13 patients (8 
interstitial cystitis (IC) and 5 controls). In all IC- 
patients and in one control a varying number of 
smooth muscle cells revealed a characteristic oak 
leaf pattern with protrusions of the sarcolemma 
[123]. 


The electron microscopy changes described in 
association with IC include variable disruption to 
the mucin layer, edema and loss of contact between 
urothelial cells, submucosal changes including 
mast cells, lymphocytes, edema and an oak leaf pat- 
tern of the detrusor smooth muscle cells. 


9, PATHOLOGIC STUDIES IN ANIMAL MODELS 


Westropp and Buffington in 2002 reviewed the litera- 
ture with regard to the role of animal models of inter- 
stitial cystitis [124]. They evaluated 16 models and 
classified them as bladder inflammation induced by 
intravesical administration of an irritant or immune 
stimulant, systemic and environmentally induced 
inflammation, and a naturally occurring model of IC 
in cats. Noxious intravesical stimuli such as acetone 
in rats resulted in inflammation as well as decreased 
bladder strip contractility. Electron microscopy 
changes of neutrophil accumulation and edema was 
observed in rabbit bladder exposed to acid infusion. 
Immunological stimulants induced the release of 
inflammatory mediators and neuropeptides with his- 
tological changes of intense vasodilatation and leuco- 
cyte migration. The experimental autoimmune model 
in female Lewis rats is an example of a systemic 
noxious stimulus and results in edema amd vascular 
congestion without inflammatory infiltrate. Noxious 
environmental stimuli including acute cold stress in 
rats result in bladder mucosal edema, leucocyte infil- 
tration and mast cell degranulation. These induced 
models of injury provide some insight into the res- 
ponse of the bladder to injury but they have limita- 
tions in modeling the process occurring in IC. The 
naturally occurring feline interstitial cystitis which 
follows a similar clinical pattern to IC in humans, lar- 
gely meets the NIDDK criteria and also demonstrates 
some of the increased neuropeptide and norepine- 
phrine levels seen in human IC, provides a better 
model than that of injury in healthy animals. 


10. CONCLUSION 


Whether the clinician uses NIDDK criteria or less 
stringent criteria, the diagnosis of interstitial cysti- 
tis or painful bladder syndrome is one that requires 
exclusion of other causes of irritative bladder symp- 
toms such as infection, malignancy, radiation or 
drugs. There is disagreement between practitioners 
in Europe and those in the United States regarding 
the role of bladder biopsy in IC. The difference in 
opinion relates to a basic one regarding definition of 
IC or painful bladder syndrome. On one extreme 
there are clinicians, for example in the United 
Sstates, who would diagnose IC in a patient who has 
a 3 month history of urinary urgency and frequency 
with a negative urine culture and maybe cytology (if 
there are risk factors for cancer) and possibly an IC 
questionnaire and voiding diary. On the other hand 
there is a strong European opinion that this presenta- 
tion should be investigated with cystoscopy and 
hydrodistention under anesthesia and diagnosed as 
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IC only if there are cystoscopic changes and prefera- 
bly histological changes also. 


In terms of exclusion of other conditions, the diffe- 
rential diagnoses for the symptoms of urinary urgen- 
cy, frequency and pain include those listed in the 
NIDDK criteria (genital or urinary tract tumour, 
infection, diverticulum, radiation or drug cystitis). 
The differential diagnosis includes transitional uro- 
thelialcell carcinoma and carcinoma in situ (CIS). 
Urothelial carcinoma is generally evident clinically 
on cystoscopy and CIS is usually but not universally 
accompanied by malignant urine cytology. suggesti- 
ve of malignancy. These two conditions are extreme- 
ly raredo not occur in women less than forty. Benign 
causes of these symptoms include eosinophilic cysti- 
tis, amyloidosis, lupus cystitis and tuberculosis. 
Bladder biopsy is likely towould diagnose these rare 
conditions. Vesical endometriosis is an uncommon 
condition, presenting with cyclic haematuria rather 
irritative symptoms and is evident on cystoscopy and 
often on imaging. 


The question of prognostic value of bladder biopsy 
has been addressed by only very few authors and all 
retrospectively. Overall there is some correlation bet- 
ween symptoms and some pathology findings [81] 
and pathology and prognostic outcome [121]. The 
combination of severe clinical features (for example, 
low anesthetic capacity) and abnormal pathology has 
been associated with a poor prognosis such as the 
need for radical surgery. However the finding of 
fibrosis is the histological corollary of low anesthetic 
capacity and represents the same process: it therefo- 
re may not confer any added prognostic value. In 
addition it is possible in a retrospective study that 
bias is present, for example, IC patients having a 
biopsy showing a high detrusor mast cell count may 
have been offered radical surgery more readily than 
those without. It is not known whether abnormal his- 
tology has any influence on determining along with 
other criteria such as symptoms and bladder capaci- 
ty the advice given to patients or the treatments offe- 


red. The IC database®! represents a unique opportu- 
nity to follow the enrolled patients longitudinally and 
correlate pathological findings with outcome. 


There are two ways in which biopsy could have the- 
rapeutic value: 1) excision by transurethral resection 
or fulguration of abnormal bladder mucosa and sub- 
mucosa eg: Hunner’s ulcer with symptom resolution 
has been described, but the disease process is usual- 
ly widespread and symptom recurrence is very com- 
mon; 2), if biopsy and pathological findings were 
able to better direct treatment such as the use of anti- 


inflammatories in the subset with significant inflam- 
mation. This is a potential benefit, which has not 
been tested. 


The role of bladder biopsy in IC as a research tool is 
obvious, but even then there are significant limita- 
tions. By necessity, only a small often superficial 
area of the bladder is obtained with the cold-cup for- 
ceps for assessment and there may be significant 
sampling errors. 


The complication of bladder biopsy is that of bladder 
perforation which Messing and Stamey suggest 
occurs in up to 10 % of cases in transurethral resec- 
ted biopsies [87]. Johansson and Fall reported the 
need for cystoscopic irrigation for bleeding in 7, 
retroperitoneal perforation in 5 with indwelling 
catheter for 3 to 5 days and laparotomy in 1 of 64 
classic, 44 nonulcer and 20 control subjects under- 
going transurethral resection biopsies [15]. These 
risks are far less with forceps biopsies, and the latter 
have not generally been included in publications. 


The cost of cystoscopy under anesthesia and biopsy 
in addition to a generally broader clinical definition 
with correspondingly fewer abnormal pathology fin- 
dings may be one of the reasons for the lower rate of 
biopsy in the United States compared with Europe. 
Biopsy pathology can be useful in confirming inter- 
stitial cystitis but usually in the clinical setting of 
severe disease. Urine cytology should be mandatory 
in the population at risk of malignancy but this 
would not include women younger than 40 years. 
There is also the possibility of false negative cytolo- 
gy so that biopsy has an important role if malignan- 
cy is suspected. There are the rare occasions where 
other diagnoses such as eosinophilic cystitis are 
made. Biopsy remains an optional test in the dia- 
gnostic work up of IC. 


SPECIFIC RECOMMENDATIONS INCLUDE: 


Standardization of biopsy techniques is essen- 
tial if conclusions are to be drawn as to the 
value of biopsy. 


International consensus on what constitutes 
the minimum pathological criteria to be analy- 
sed. 


Including a tryptase mast cell stain as the most 
appropriate stain for mast cells and epithelial, 
lamina propria and detrusor count. 

Continued longitudinal follow up correlating 


pathology findings with outcome and treat- 
ment response 


V. DIAGNOSIS 


Much work has been put into the attempt to define 
objective diagnostic criteria based on, among others 
factors, cystoscopy under local or general anaesthe- 
sia, bladder distension with registration of bladder 
capacity and/or possible presence of glomerulations 
and Hunner’s ulcer, bladder wall biopsies evaluated 
for inflammation, ulcer, fibrosis, mast cells etc. and 
urodynamics with registration of bladder capacity, 
compliance and bladder stability. Results have howe- 
ver been frustrating. It might be more fruitful to 
establish a broad clinical diagnosis mainly on the 
basis of symptoms and exclusion of other diseases, 
and then stratify patients by urodynamic, cystosco- 
pic, histological and other tests on the basis of the 
significance of these findings for results of treat- 
ment and prognosis of the disease. 


1. DEVELOPMENT OF NIDDK CRITERIAL 


The most successful attempt to define a clinical useful 
definition of IC was the NIDDK inclusion and exclu- 
sion criteria established at a workshop in 1987 [59]. 


INCLUSION CRITERIA 


Hunner’s ulcer — automatic inclusion or 
Pain on bladder filling relieved by emptying 


Pain (suprapubic, pelvic, urethral, vaginal or 
perineal) 


Glomerulations on endoscopy 


Decreased bladder compliance on cystometrogram 
- 2 pos. factors necessary for inclusion 


EXCLUSION CRITERIA 


<18 years old 

Benign or malignant bladder tumors 
Radiation cystitis 

Tuberculous cystitis 

Bacterial cystitis 

Vaginitis 

Cyclophosphamide cystitis 
Symptomatic urethral diverticulum 
Uterine, cervical, vaginal or urethral Ca 
Active herpes 

Bladder or lower ureteral calculi 
Waking frequency <5 times in 12 hrs. 


Nocturia <2 times 
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Symptoms relieved by antibiotics, urinary 
antiseptics, urinary analgesics (for example 
phenazopyridine hydrochloride) 


Duration <12mos. 
Involuntary bladder contractions (urodynamics) 


Capacity >400cc, absence of sensory urgency 


These criteria were revised after a workshop in 
1988 and published in a book [125]: 


INCLUSION CRITERIA 


Either glomerulations on cystoscopic examination 
or a classic Hunner’s ulcer 


Either pain associated with the bladder or urinary 
urgency 


EXCLUSION CRITERIA 


Bladder capacity of greater than 350 ml on awake 
cystometry using either gas or liquid as a filling 
medium 


Absence of an intense urge to void with the bladder 
filled to 100 ml of gas or 150 ml of water during 
cystometry, using a fill rate of 30 — 100ml/min 


The demonstration of phasic involuntary bladder 
contractions on cystometry using the fill rate descri- 
bed above 


Duration of symptoms less than 9 months 
Absence of nocturia 


Symptoms relieved by antimicrobials, urinary anti- 
septics, anticholinergics, or antispasmodics (muscu- 
lotropic relaxants) 


A frequency of urination, while awake, of less than 
eight times per day 


A diagnosis of bacterial cystitis or prostatitis within 
a 3-month period 


Bladder or lower ureteral calculi 

Active genital herpes 

Uterine, cervical, vaginal or urethral cancer 
Urethral diverticulum 


Cyclophosphamide or any type of chemical cystitis 
Tuberculous cystitis 


Radiation cystitis 


Benign or malignant bladder tumors 


Vaginitis Age less than 18 years 


The presence of two sets of NIDDK criteria with the 
latest only published in a book has not helped clari- 
fy the area. The objective of these criteria was to 
establish a uniformity in patients entering a clinical 
trial, making comparisons between trials possible. 
This goal was very successfully reached, but the 
NIDDK criteria were at the same time by many 
considered as diagnostic criteria for IC, which was 
never intended. This was clearly demonstrated by 
Hanno et. al [60] showing, that only 32% of patients 
considered by researchers as definitely or very likely 
to have IC actually met the NIDDK criteria. 


3. DIFFERENTIAL DIAGNOSIS 


e Cystitis (bacterial, virus (herpes), TB, irradiation, 
chemical) 

° Vaginitis 

° Tumor of the bladder, urethra, uterus, cervix, 
vagina 

e Urethral diverticulum 

° Stone in the bladder or lower ureter 

° Prostatitis 


° Musculoskeletal pain (myosis, arthrosis, spondy- 
losis) 


° Neurogenic (prolapsed intervertebral disc) 


4. SYMPTOMS 


Although as mentioned the diagnosis of IC/PBS is 
clinical based on symptoms of frequency, urgency, 
and pain, there is no definition or guideline delinea- 
ting the quantification of these symptoms in order to 
establish a diagnosis. Normal number of voidings is 
normally set at 7 or 8 times per 24 hours, but is 
influenced by drinking habits and perspiration. A 
definite number is therefore not very meaningful. 
Analysing frequency into diurnal and nocturnal fre- 
quencies might be useful but needs further evalua- 
tion. Urgency is difficult to quantify, although a VAS 
score might be useful. 


° Pain is an essential component of IC/PBS. 


Traditionally pain is described as increasing pain on 
bladder filling relieved by bladder emptying. It is 
today recognised, that pain might present as bladder 
pain, urethral pain, vaginal pain, pelvic pain, or rec- 
tal pain. Pain might be suprapubic, urethral, perineal 
or a combination. There are no criteria for the loca- 
tion of the pain, the severity of the pain or the cha- 
racter of the pain except, that it must be chronic in 
nature and have no other obvious cause. 
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Porru et. Al rported that of 30 female patients with IC 
according to NIDDK criteria, 18 presented with bac- 
terial cystitis (culture positive). No patients had 
simultaneous onset of urgency/frequency, nocturia 
and pain. Seventy per cent of patients had only one 
symptom at onset, and 11 months was the mean time 
from the onset of first symptom to all symptoms 
were present. Initial diagnosis was urgency/frequen- 
cy in 27% of patients and pain in 13% of patients 
[126]. 


The diagnosis of IC/PBS is a clinical one, based on 
symptomatology and exclusion. There is no eviden- 
ce to qualify or quantify the symptoms of IC/PBS to 
include or exclude patients from the diagnosis of 
IC/PBS. 


5. CYSTOSCOPY 


The classic cystoscopic picture of IC as an “elusive” 
bladder ulcer with a corresponding cystoscopic 
appearance of patches of red mucosa exhibiting 
small vessels radiating to a central pale scar was des- 
cribed by Hunner in 1914 [127]. Since then glome- 
rulations, described as punctate petechial hemor- 
rhages and observed after hydrodistension to70 — 80 
cm of water for 1 — 3 minutes, have become the pri- 
mary cystoscopic feature of IC [87]. But not all 
patients with symptoms of IC/PBS have glomerula- 
tions [88;99;60] and not all patients with glomerula- 
tions have symptoms of IC/PBS [128;76,129]. Nei- 
ther presence nor severity of glomerulations corre- 
late with any of the primary symptoms of IC/PBS 
[81], although, the presence of a Hunner’s ulcer is 
significantly associated with bodily pain and urina- 
ry urgency [128]. Even more frustrating is the fact, 
that the finding of a Hunner’s ulcer or glomerula- 
tions seems very subjective. No clear definition 
exists of these entities. Some researchers find a Hun- 
ner’s ulcer in 50% of their IC patients, while others 
hardly ever see it [130]. Attempts have been made to 
score the cystoscopic images of glomerulations and 
bleeding seen during cystoscopy [76] 


0 representing no glomerulations or only those in 
regions that could be induced by scope trauma, I+ = 
fewer than 3 to 5 glomerulations per cystoscopic 
field with the scope held approximately I cm. From 
the bladder wall in focal areas only, 2+ = more dif- 
Jusely distributed glomerulations of this intensity or 
focally distributed collections of greater number of 
glomerulations, 3+ = more densely dispersed [over 
5 glomerulations per cystoscopic field] involving 
most of the bladder [128] or 5 grades: 0 = normal 
mucosa, I = petechiae in at least two quadrants, IT = 


large submocasal bleeding ( ecchymosis ), III = dif- 
fuse global mucosal bleeding, IV = mucosal disrup- 
tion, with or without bleeding/oedema [2]. 


One might assume that such different classification 
systems might reflect huge differences in reported 
findings of the presence or absence of glomerula- 
tions during cystoscopy. No inter- or intra-individual 
variation in cystoscopic classification of these fin- 
dings has ever been reported. Bladder capacity 
during hydrodistension has not drawn much atten- 
tion although it is strongly associated with increased 
urgency [128]. 


Cystoscopic findings of Hunner’s ulcer and glo- 
merulations are not well described and classi- 
fied. Both might be found in patients without 
IC/PBS, and be absent in patients classified by 
experienced researchers as having IC/PBS . 
Diagnostic sensitivity and specificity cannot be 
given since no clear definition of the disease 
exists. The fact that cystoscopic findings are not 
diagnostic for IC/PBS does not necessarily 
mean that stratification of patients according to 
cystoscopic findings might not be impor- 
tant for effect of treatment and disease progno- 
sis. Research into this is strongly needed. 


6. PATHOLOGY 


Pathological changes in light microscopic and elec- 
tron microscopic features in patients with IC have 
been described including infiltration with inflamma- 
tory cells in all or specific parts of the bladder wall. 
Although these findings are important in our attempt 
to understand the disease and perhaps as an aid to 
stratification of patients, there are at this time no 
pathognomic findings on biopsy in terms of diagno- 
sis [81]. 


7. POTASSIUM TEST 


Christopher Payne recently reviewed this test for the 
2003 National Institutes of Health / Interstitial Cysti- 
tis Association meeting in Washington. 


The potassium sensitivity test (PST) was introduced 
by Parsons et. al [131] and has been examined clini- 
cally in a number of papers by Parsons and other 
investigators. The test is an office-based examination 
in which solutions of sterile water and 0.4N KCI are 
sequentially instilled into the bladder and the subject 
asked to rate the degree of urge and pain produced by 
the instillation. Water is used as a control to help 
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account for those patients with extreme volume sen- 
sitivity. For the purposes of this literature review 
Parsons’ paper from Techniques in Urology [132] 
will be taken as the “correct” procedure for perfor- 
ming and interpreting the test, although not all 
papers followed this exactly. The technique elicits 
responses to 40cc of plain water or 40cc of potas- 
sium chloride solution (40mEq per 100cc of water). 
The subjects are asked to rate their subjective res- 
ponses on a scale of 0-5 (O=no change from baseline, 
5= severe pain or urgency) 3-5 minutes after instilla- 
tion of each solution and told to compare the two. A 
test is considered to be negative when neither water 
nor potassium provokes any symptoms. A test is 
considered positive if the individual has no response 
to water (volume sensitivity) and a 2 or greater res- 
ponse to the potassium for pain or urgency. If the 
patient is extremely volume sensitive to water but 
recognizes a substantial difference when the potas- 
sium is instilled, this is considered a positive test. If 
such a patient does not recognize a difference bet- 
ween the two solutions then the test is indeterminate, 
not negative. The hypothesis is that the potassium 
ions may be abnormally absorbed through the IC 
urothelium. The potassium will then stimulate senso- 
ry nerves in the submucosa producing painful urgen- 
cy. This might be used to identify IC as the cause of 
pelvic pain and to direct therapy toward the urothe- 
lium. It is attractive because, in the absence of a bio- 
logic marker, it is simple and inexpensive, especial- 
ly when compared to other proposed diagnostic tools 
(urodynamics and cystoscopy/bladder 
distension/biopsy). Because of this, the PST is in 
fairly common use in the United States as a primary 
diagnostic tool for IC. However, it must be clear that 
what is actually being assessed is sensitivity, not 
permeability. Increased sensitivity could be due to 
increased permeability or to increased responsive- 
ness at the nerve terminals (a positive PST may 
turn out to be a generalized marker for hyperesthe- 
sia). In addition, the simple effect of a second fill 
with water could be significant. It has been shown 
that repetitive distension of bowel in Irritable Bowel 
Syndrome (IBS) patients becomes progressively 
more painful [133]. To date this differentiation bet- 
ween sensitivity to a second distension and the potas- 
sium solution itself has not been investigated. 


e PST in the Diagnosis of IC— 


Only one relatively small study has prospectively 
examined using the PST in a group of undiagnosed 
patients [134]. The entry criteria are not defined 
other than “39 consecutive patients attending our cli- 


nic ... who had symptoms consistent with IC”. The 
test was not performed exactly as described by Par- 
sons; the scale used to rate pain was symmetrical and 
allowed for the possibility that pain would be decrea- 
sed by an instillation. All patients then underwent 
bladder distension under anaesthesia, which was 
considered to be the gold standard. In the population 
as a whole the probability of IC being diagnosed by 
cystoscopy was 59%. The probability of a positive 
cystoscopy increased to only 66% after a positive 
potassium test. Conversely, a negative PST in 
patients suspected of having IC clinically only redu- 
ced the probability of a diagnosis of IC from 59% to 
46%. The authors conclude that a positive PST 
“added no useful information” and a negative PST 
“would not be useful in making clinical decisions”. 
This type of study would be very useful if a larger 
number of patients were enrolled and followed for a 
longer period of time in order to determine the ulti- 
mate diagnosis and outcome of the patients as there 
is no true “gold standard” in the diagnosis of IC at 
this time. A retrospective study of this type has been 
reported including 189 patients [135]. These authors 
used the PST along with urodynamics, cystoscopy 
and biopsy and correlated the test results with res- 
ponse to therapy. The authors found that PST did not 
correlate with symptoms or cystoscopic findings. 
The power of the study is limited by its retrospective 
nature and the fact that not all patients had all tests. 
Similarly, Chen [136] did not find a correlation in a 
prospective assessment of PST comparing sympto- 
matology, cystoscopy and biopsy in the diagnosis of 
IC. In fact, they found higher pain scores with PST 
to be associated with a greater maximum bladder 
capacity. Although this suggests that PST does not 
predict results of bladder distension, it is not adequa- 
te to conclude that PST is not a good diagnostic test 
for IC. 


A diagnostic test need not be perfectly accurate to be 
useful; however, in order to recommend a test be 
used in the diagnosis (as opposed to screening) for a 
condition it should: 


° have a high enough sensitivity so that patients can 
be effectively screened for the presence of disease 


and 


e have a high positive predictive value so that even 
if some patients are not identified by the test the 
clinician can have confidence that those identified 
actually have the disease in question 


At this time the committee concludes that there is 
inadequate data to recommend using the PST for 
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diagnosis as neither of these criteria is established. 
There is a large body of data that is beginning to defi- 
ne how the test performs in different populations of 
patients. Many investigators have examined the PST 
in patients diagnosed with IC, usually by strict 
NIDDK criteria (Table 1). Approximately 75-80% of 
these IC patients test positive. This is not an encou- 
raging figure since the NIDDK criteria are widely 
criticized as being too strict so one would hope that 
a new test would do a better job of identifying these 
classic patients. Several authors have studied the 
PST in asymptomatic controls (Table 2) and these 
subjects rarely have any response. Comparing results 
between NIDDK diagnosed patients and normal 
controls is not clinically helpful and cannot be used 
to predict a similar positive predictive value when 
the test is used in a broad spectrum of patients with 
symptoms including pelvic pain and/or urinary fre- 
quency [137]. 


The critical issue in defining the utility of the PST is 
determining how it performs in patients with lower 
urinary tract symptoms and/or pelvic pain that are 
not due to interstitial cystitis. Studies that report 
results of PST in patients with other conditions are 
summarized in Table 3. The PST seems to be appro- 
priately negative in many other urologic conditions 
but there is a significant rate of positive results in 
conditions that could be confounding in the diagno- 
sis of IC including overactive bladder and urinary 
infections. Of more concern, 85% of gynaecologic 
patients with pelvic pain [138,139] and 84% of pros- 
tatitis patients tested positive with the PST [140]. 
While it is certainly possible that many of these sub- 
jects actually had undiagnosed IC, an alternative 
explanation is that any chronic pain syndrome can 
increase pain response in other areas in the body. The 
fact that the PST tends to be positive in painful pel- 
vic conditions may be a sign of central sensitisation 
of pelvic sensory pathways. In any case, these data 
suggest that the specificity of the PST may be rather 
low, precluding use of the test in diagnosis. 


It should be noted that the PST is not an intrinsically 
physiologic test; the concentration of potassium 
employed (400meq/1) far exceeds typical urinary 
potassium concentrations of 40-80meq/l depending 
upon dietary intake [141]. 
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1. The PST assesses sensitivity to intravesical 
instillation of potassium. The concentration 
used is pharmacological, not physiological. 
A positive test may indicate increased per- 
meability of the urothelium to potassium, 
increased acuity of response of the bladder 
nerves, or a combination of the two. 

The simple effect of a second instillation has 
not been studied. 


2. Efforts to use the PST in the diagnosis of IC, 
although methodologically flawed, have 
been unsuccessful to date. The PST cannot 
be recommended for general use as a dia- 
gnostic tool for IC at this time as neither a 
high sensitivity or specificity has been esta- 
blished. 


8. URODYNAMICS 


The NIDDK criteria excluded patients with detrusor 
overactivity at filling cystometry in order not to 
confuse the picture in clinical trials. This does howe- 
ver not mean, that detrusor hyperactivity does not 
co-exist with IC/PBS. In the Interstitial Cystitis 
database approximately 14% of IC/PBS patients 
had overactive detrusors [4]. Whether these patients 
respond better to anticholinergics than IC/PBS 
patients with stable bladders has never been investi- 
gated, which otherwise would be the rationale to do 
a filling cystometry in these patients. In males infra- 
vesical obstruction might be a differential diagnosis 
and it is recommended to do flowmetry in all males 
and pressure-flow studies in men with a peak flow 
rate below 20 ml/s2. There are no data to support this 
recommendation. 


There are no data to support or refute the use 
of urodynamics in patients with IC/PBS. 


Studies should be undertaken to see if the pre- 
sence of detrusor hyperactivity makes a clinical 
difference, and in males to find the prevalence 
of bladder outlet obstruction (BOO) in male 
patients with symptoms of IC/PBS and the 
influence of treating BOO on these symptoms. 


Table 1. PST in IC Patients 


Author Year Condition # Tested # Positive % Positive 
Chambers 1999 [134] IC 231 173 75 
Chambers 1999 [142] ICA 39 24 62 
Daha 2003 [143] IC, 0.4M KCI 40 39 98 
IC, 0.2M KCL (mild-mod pain) 40 7 18 
Forrest 2001 [144] IC, all men 8 7 88 
Gregoire 2002 [135] IC, 173F & 16M 127 105 83 
Kuo 2001 [145] IC, all female 40 40 100 
IC after intravesical heparin instillation 40 20* 50 
Kuo 2003 [146] IC with >350cc bladder capacity 196 138 70 
Parsons 1994 [147] IC 33 23 70 
Parsons 1998 [148] IC 231 174 75 
Parsons 2001 [149] IC (women & men) 466 362 78 
Parsons 2001 [77,138] IC 4 4 100 
Parsons 2002 [139] IC 213 172 81 
Parsons 2002 [150] IC, Enrolled in PPS trial 377 302 80 
Payne 1996 [151] IC 20 18 90 
Payne 2001 [152] IC, all women 16 11 69 
Teichman 1997 [153] IC, Bladder Related Pain (BRP) 17 16 94 
IC, Non Bladder Related Pain 13 6 46 
IC, BRP after lidocaine 22 
IC, NBRP after lidocaine 9 
Teichman 1999 [154] IC 38 23 61 


BRP=bladder related pain, NBRP=non bladder related pain 7positive & 13 improved 
A PST not performed as described by Parsons, 1994 


Table 2. PST in Controls 


Author Year Population # Tested # Positive % Positive 
Chambers 1999 [134] Normal Subjects 41 2 5 
Daha 2003 [143] No SUI or Sxs of IC 33F, 5M 38 0 0 
Parsons 1994 [131] Paid Volunteers, No GU Hx 22 3 14 
Parsons 1998 [148] Normal Subjects 41 2 5 
Parsons 2001 [149] Normal Females, No GU Sxs 42 0 0 
Parsons 2002c [139] Gynecologic Pts, No GU Sxs 48 0 0 
Parsons 2002 [77] Gynecologic Pts, No GU Sxs 47 0 0 
Teichman 1997 [153] Stress Incontinent Females 13 2 15 

SUI Females after Lidocaine 1 9 
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Table 3. PST in Patients with Other Conditions 


Author Year Condition # Tested # Positive % Positive 
Bernie 2001 [155] LUTS526M, 25F w/ urgency, frequency 
or incont 551 89 16 
Parsons 1994 [147] Radiation Cystitis 4 4 100 
IC, in remission 11 2 18 
Parsons 1998 [148] BPH 29 1 3 
Chronic UTI 5 0 0 
Acute UTI 4 4 100 
Detrusor Instability 16 4 25 
Normal Controls before Protamine 19 3 16 
Normal Controls after Protamine 19 19 100 
Normal Controls after Heparin Reversal 19 10 53 
Parsons 2001 [149] Urethral Syndrome (early IC?) 116 64 55 
Parsons 2002 [77] Gyn Pts with Pelvic Pain (includes all initial 
dx below) 244(134) 197(114) 81(85) 
~Pelvic Pain 93(50) 71(41) 76(82) 
~Vulvar vestibulitis/vulvodynia 45(33) 37(26) 82(79) 
~Endometriosis 22(14) 19(12) 86(86) 
~Yeast vaginitis 7(6) 6(5) 86(83) 
~Dyspareunia 28(11) 25(10) 89(91) 
~Recurrent UTI (UTI) 15(10) 12(9) 80(90) 
~Urgency-frequency syndrome 24 18 75 
~Other* 6 5 83 
Parsons 2002 [140] Prostatitis/Chronic Pelvic Pain Syndrome 44 37 84 
Parsons 2002 [139] Pelvic Pain 121 91 75 
Yilmaz 2004 [137] Prostatitis/Chronic Pelvic Pain syndrome 40 20 50 


< 110 Pts added to 2001 study & 47 controls*other=urethral syndrome, detrusor instability, pelvic floor dysfunction, urinary 
incontinence, urgency-frequency syndrome included in 2001 study only 


9. BIOMARKERS OF INTERSTITIAL CYSTITIS / 
PAINFUL BLADDER SYNDROME 


a) Introduction: 


The lack of universally accepted clinical diagnos- 
tic criteria for IC/PBS affects all aspects of 
making progress in understanding this disease. 
Insights into risk factors, pathogenesis, trials for 
effective therapy, prognosis, and outcome criteria for 
treatment, etc., are all affected by this lack of dia- 
gnostic criteria. A major factor affecting the contro- 
versy over accepted clinical diagnostic criteria is that 
the current criteria are predominantly symptom spe- 
cific. An objective biomarker is essential for the esta- 
blishment of reproducible diagnostic criteria for 
IC/PBS and also for monitoring the effects of treat- 
ment. 


b) Criteria for Biomarker Selection 


A biomarker for any disease needs to demonstrate 


high sensitivity (i.e. present in a high percentage of 
patients with the disease) and high specificity (i.e. 
not highly present in patients who do not have the 
disease). In addition, the marker assay needs to be 
reproducible in many labs and ideally; the marker 
assay should be suitable for use in a clinical dia- 
gnostic laboratory. 


c) Candidate Biomarkers 


Almost all of the published studies on biomarkers for 
IC have been on biomarkers isolated from urine. 
Erickson et. al [156] has published an excellent 
review of the current state of knowledge of urine 
markers for IC. The most thoroughly investigated 
marker is known as antiproliferative factor (APF). 
This factor has been identified and characterized by 
Dr. Susan Keay and her colleagues at the University 
of Maryland [157, 158]. Control subjects for this 
study included patients with bacterial cystitis, 
asymptomatic, and vulvovaginitis. Further studies 
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demonstrated that APF is found in urine from the 
bladder and not from the renal pelvis [159]. Treat- 
ment of symptomatic IC by either hydrodistenstion 
or neurostimulation normalized the APF levels 
concurrent with symptom relief [160,161]. It is not 
known if other forms of treatment will affect APF 
levels. Preliminary studies in 58 women with docu- 
mented IC demonstrated a sensitivity value of 91.4% 
and a sensitivity of 90.6% [162]. A later study with 
219 symptomatic IC patients and 325 controls with 
and without other urological disorders documented 
the sensitivity as 94% and the specificity at 95% 
[163].APF has been isolated from urine and found to 
be a heat-stable, low molecular weight , trypsin-sen- 
sitive protein that inhibits bladder cell proliferation 
[157]. Keay et al have suggested that APF might 
inhibit cell proliferation by the downregulation of 
genes that stimulate cell proliferation along with the 
upregulation of genes that inhibit cell growth [19]. 
APF appears to be an ideal candidate for a biomar- 
ker for symptomatic IC. There need to be additional 
studies to determine if can serve as an IC marker for 
IC patients in symptom remission and for those who 
have not yet become symptomatic. The findings on 
symptomatic patients need to be replicated in other 
laboratories and the assay has to be developed for 
use in a clinical laboratory before it becomes a stan- 
dard clinical biomarker. 


GP-51 is a glycoprotein present in the both the tran- 
sitional epithelium and urine of humans and other 
mammals. Moskowitz et. al [164]has shown that 
bladder biopsies of IC patients had decreased stai- 
ning for GP-51. The same laboratory also demons- 
trated that although GP-51 demonstrates a high spe- 
cificity for IC it is not as sensitive as APF [165] ( i.e., 
there are many IC patients who do not demonstrate 
the presence of the marker). This suggests that it is 
not as accurate a biomarker for IC as APF. This could 
be due to the small sample population tested. There 
would need to be further studies in a larger patient 
population before this could be validated as a poten- 
tial biomarker for IC. 


There have also been many published studies on 
heparin-binding epidermal growth factor-like growth 
factor (HB-EGF) [18,160,161,163,166]. HB-EGF is 
a growth factor found in normal urine. It has been 
shown that APF inhibits the production of HB-EGF. 
There have been no large population studies focusing 
solely on HB-EGF solely as a biomarker for IC. 


There are other potential biomarkers for IC which 
have not been well characterized and for which the 
sensitivity / specificity values for IC have not been 
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studied [167]. Additional studies are needed to deter- 
mine their specificity as an IC marker. 


d) Conclusion 


Antiproliferative Factor is emerging as the best 
candidate for a biomarker for symptomatic IC. 
The findings, however, need to be replicated in 
numerous independent laboratories worldwide. 


VI. CLINICAL SYMPTOM SCALES 


Symptom scales have potential utility in interstitial 
cystitis / painful bladder syndrome. They may even- 
tually be developed in such a way that they may aid 
in the diagnosis of the syndrome. Ideally, a brief 
questionnaire that reliably segregated IC/PBS from 
other urologic disorders would not only make dia- 
gnosis inexpensive and readily available to all health 
care providers, but would also aid in epidemiologic 
studies in determination of the true incidence, preva- 
lence, and natural history of the disease. Question- 
naires and symptom scales can also be utilized to 
measure treatment outcome using a tool that can be 
utilized in developing new treatment strategies and 
therapies for IC patients. A recent “expert opinion” 
level review concluded that further study of all ques- 
tionnaires is indicated and that no firm conclusions 
about any of these goals can be made at the present 
time [168]. 


There are only three published IC symptom ques- 
tionnaires: the University of Wisconsin IC Scale, the 
O’Leary-Sant IC Symptom Index and IC Problem 
Index, and the Pelvic Pain and Urgency/Frequency 
(PUF) Scale. 


The University of Wisconsin IC Scale [79,80] has 
not been published in intact form for a reader to use, 
nor has evidence-based data been collected to 
demonstrate its validity in identifying and diagno- 
sing IC patients. A version has been posted on the 
internet and is shown in table 4 [169]. Unlike the 
other two symptom questionnaires, the Wisconsin 
scale addresses some quality-of-life issues, and this 
makes its utility promising, especially when the 
study being undertaken wishes to address these 
issues. The most attractive features of the UW-IC 
Scale are its clinically apparent face validity, and its 
ease of implementation [80]. 


The O’Leary-Sant indexes (Tables 5 and 6) are a 
validated questionnaire that was originally develo- 
ped by focus groups, subjected to test-retest reliabi- 
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Table 5. Interstial Cystitis Symptom Index 
During the past month ... 


Ql. ... how often have you felt the strong need to 
urinate with little or no warning? 


0. Not at all 

1. Less than 1 time in 5 
2. Less than half the time 
3. About half the time 

4. More than half the time 


5. Almost always 


Q2. ... how often have you had to urinate less than 2 hours 
after you finished urinating? 


0. Not at all 

1. Less than 1 time in 5 
2. Less than half the time 
3. About half the time 

4. More than half the time 


5. Almost always 


Q3. ... how often did you most typically get up at night to 
urinate? 


0. Not at all 

2. À few times 

3. Almost always 
4. Fairly often 

5. Usually 


Q4. ...have you experienced pain or burning in your blad- 
der? 


0. Not at all 

2. A few times 

3. Almost always 
4. Fairly often 

5. Usually 


Add the numerical values of the checked entries. 
Total Score:___ 
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Table 6. Interstitial Cystitis Problem Index 


During the past month how much has each of the following 
been a problem for you: 


Q1. Frequent urination during the day? 
0. No problem 

1. Very small problem 

2. Small problem 

3. Medium problem 

4. Big problem 


Q2. Getting up at night to urinate? 
0. No problem 

1. Very small problem’ 

2. Small problem 

3. Medium problem 

4. Big problem 


Q3. Need to urinate with little warning? 
0. No problem 

1. Very small problem 

2. Small problem 

3. Medium problem 

4. Big problem 


Q4. Burning, pain, discomfort, or pressure in your bladder? 
0. No problem 

1. Very small problem 

2. Small problem 

3. Medium problem 

4. Big problem 


Add the numerical values of the checked entries. 
Total score: ___ 


Table 7. Pelvic pain and urgency/frequency 
PATIENT SYMPTOM SCALE 


Patient’s Name: Today’s date: 


Please circle the answer that best describes how you feel for each question. 


SYMFTO | BOTHER 
score | SCORE 


How many times do you go to the 
bathroom during the day? 


2 | a. How many times do you go to the 
bathroom at night? 


b. If you get up at night to go to the 
bathroom, does it bother you? 


o>] 


N 


Are you currently sexually active. 
YES NO 


a. IF YOU ARE SEXUALLY 


ACTIVE, do you now or have Occasionally | Usually 


you ever had pain or symptoms 
during or after sexual activity? 


Occasionally | Usually = 


Occasionally | Usually | 


l b. Does your pain bother you? i 
Do you still have urgency after you I 

aoto the bathroom? Occasionally | Usually | Always 

| b. Does your urgency bother you? Occasionally | Usually 


SYMPTOM SCORE (1, 2a, 4a, 5, 6a, 7, 8a) a 
BOTHER SCORE (2b, 4b, 6b, 8b) aa 
OTAL SCORE (Symptom Score + Bother Score) = Total score ranges are from | to 35. ee 


Do you have pain associated with 

5 | your bladder or in your pelvis (vagina, 
labia, lower abdomen, urethra, 
perineum, penis, testes or scrotum)? 
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lity analysis, and validated via administration to IC 
patients and asymptomatic controls [65,66]. The 
questionnaire centers on three questions focused pri- 
marily on the symptoms of urgency/frequency and 
one on bladder-associated pain. It does not address 
generalized pelvic pain or symptomatology associa- 
ted with sexual activity. However, this is not becau- 
se these topics were not considered in formulation of 
the questionnaire. Of 73 questions in the preliminary 
instrument covering domains of urinary symptoms, 
pain, sexual function, menstrual variability, and 
general health, only the four questions now in the 
instrument were needed to reliably and validly des- 
cribe the illness experience of those with IC and dis- 
tinguish these patients from those without the disor- 
der [170]. 


The questionnaire published most recently and stu- 
died in a large population of both urologic and gyne- 
cologic pelvic pain patients is the PUF questionnaire 
(Table 7) [139]. The PUF questionnaire was specifi- 
cally designed to include questions that directly 
reflect a wide variety of the symptoms experienced 
by patients who are affected by this disorder. One- 
third of the questions address urgency, a symptom 
that is separate from frequency. One-third of the PUF 
questions address pelvic pain, including pain anyw- 
here in the pelvis: the vagina, labia, lower abdomen, 
urethra, perineum, testes, penis or scrotum. A large 
study utilizing the PUF questionnaire has concluded 
that up to 23% of American females have IC [139]. 
This makes many wary as to the utility and face-vali- 
dity of the PUF [168]. A total score of 10-14 = 74% 
likelihood of positive PST; 15-19 = 76%; 20+ = 91% 
Potassium Positive. To the extent that the reliability 
of the potassium test is suspect, the PUF data beco- 
me even less reliable. 


As yet, none of the questionnaires has been shown 
to be of value in terms of diagnosis [171]. They are 
often used to follow the course of the disorder and 
responses to treatment, and may have value in terms 
of the individual patient response. 


Prospective therapeutic trials of IC/PBS have 
used a subjective “global response” as primary 
endpoint. The “Patient’s Overall Rating of Improve- 
ment of Symptoms” (PORIS) scale (table 8) was 
used as the primary treatment outcome measure in 
two early clinical trials [172,173]. A modified “Glo- 
bal Response Assessment” (GRA), has been used in 
subsequent trials sponsored by the National Institute 
of Diabetes, Digestive, and Kidney Diseases, and is 
favored because it is balanced at 0 (table 9) [174]. 


1487 


Table 8. Patient Overall Rating of Improvement of Symp- 
toms (PORIS) 


Please check the category that BEST describes your condi- 
tion TODAY in COMPARISON to your condition BEFO- 
RE you started therapy. 


1. Please check the category that best describes the OVE- 


RALL CHANGE in PAIN associated with your bladder 
since the start of therapy. (Check one) 


] Worse 

] No better (0% improvement) 

] Slightly improved (25% improvement) 

] Moderately improved (50% improvement) 
] Greatly improved (75% improvement) 


] Symptoms gone (100% improvement) 


Please check the category below that best describes the 
OVERALL CHANGE in URGENCY or pressure to 
urinate associated with your interstitial cystitis since the 
start of therapy. (Check one) 


] Worse 

] No better (0% improvement) 

] Slightly improved (25% improvement) 

] Moderately improved (50% improvement) 
] Greatly improved (75% improvement) 


] Symptoms gone (100% improvement) 


Considering your responses to items 1 and 2, please 
check the category below that best describes the OVE- 
RALL CHANGE in your interstitial cystitis COMPA- 
RED TO BEFORE YOU STARTED therapy. (Check 
one) 


] Worse 

] No better (0% improvement) 

] Slightly improved (25% improvement) 

] Moderately improved (50% improvement) 
] Greatly improved (75% improvement) 


] Symptoms gone (100% improvement) 


Table 9. Global Response Assessment (GRA) [174] 


-3: MARKEDLY WORSE 

-2: MODERATELY WORSE 

-1: SLIGHTLY WORSE 

0: NO CHANGE 

+1: SLIGHTLY IMPROVED 

+2: MODERATELY IMPROVED 
+3: MARKEDLY IMPROVED 


VII. ASSESSING OUTCOMES 


Tools for assessing treatment results in patients 
with Interstitial Cystitis 


There is a complex overlap between data collection 
as a part of a research project and data collection for 
monitoring a patient’s condition. 


Clinical trials in Interstitial Cystitis (IC) 


Designing clinical trials for IC can be a particular 
challenge. There is so little that is well understood 
about IC, that even defining the condition can be 
controversial. However, we should not let this chal- 
lenge defeat us and when assessing the effects of a 
treatment, we must strive to the highest standard of 
research tools available to us — namely, a double 
blind, placebo controlled, randomised trial. 


Evidenced Based Medicine in clinical practice. 


Where possible the results of randomized control- 
led studies should be used in our decision making 
for the management of our IC patients and we 
should endeavor towards placebo controlled, 
double blind studies as our benchmark. Unfortuna- 
tely, there are very few studies of IC that fall into 
that level I evidence category. 


Propert et. al [175] in their review emphasize the risk 
of interpreting data from case series studies, which 
account for the majority of the information about 
treatment and IC published. They highlight the risks 
of selection bias, the problems of not having a place- 
bo control and the importance of considering varia- 
bility of symptoms over time. Clinically, it is also 
important to appreciate that even when randomised 
trials do reach significance, we can talk only about 
the ‘probability of a ‘percentage’ response. That is, 
not every patient will respond and even if the patient 
does, the patient may only obtain a percentage 
improvement. Under such circumstances one has to 
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use the best available evidence, taking into account 
the risk benefit ratio. Number needed to treat and 
number needed to harm data may be particularly 
helpful [176]. 


1. OUTCOME MEASURES IN RESEARCH AND 
FOR MONITORING THE CLINICAL STATUS 


Interstitial Cystitis is a pain syndrome and as such 
may be assessed and monitored using standard pain 
medicine psychophysical assessments as well as 
tools aimed at the symptoms and pathological fin- 
dings specifically associated with the IC syndrome. 
As the condition is poorly understood subjective 
assessments may be as useful as objective assess- 
ments (which in fact are lacking), and tools using 
purely descriptive components that are not rated may 
have a role, particularly for the individual patient. 


In research dealing with a poorly defined condition 
such as IC, care has to be exercised when using sta- 
tistical analysis to interpret the data as the data may 
not be a true reflection of the disease process but 
represent a coincidental associated finding; having 
said that, non-disease process data may be especial- 
ly relevant to the patient [177]. Assessment of indi- 
vidual patients requires covering those areas the indi- 
vidual patient considers relevant. For instance, fre- 
quency of urination is a symptom often associated 
with IC. Whether, frequency is directly related to the 
severity of the disease process is not clear. As well as 
the disease process other factors unique to individual 
patients may play a role in determining urinary fre- 
quency. Thus, for an individual patient urinary fre- 
quency may be a relevant symptom to inquire about, 
but when it comes to understanding the effect of a 
treatment upon the disease process urinary frequen- 
cy may be less relevant. This presents special chal- 
lenges for those involved in IC research. 


° Primary outcome measures and factors that 
may confound outcome 


When making decisions on assessment it is impor- 
tant to choose early on what will be the primary out- 
come measure and what secondary measures will be 
evaluated. Expected changes in the primary outcome 
measure need to be known from previous studies or 
a pilot study. Those expected changes will form the 
basis for calculations on the number of patients 
required in both the active and placebo controlled 
limbs to make the paper statistically sound. 


Currently the lack of universally accepted outcome 
measures for IC compounds the problems for resear- 


ch in this area. Other factors that complicate resear- 
ch in this area are: a lack of agreement on duration of 
treatment and follow-up, carry over effects, concur- 
rent therapy, and co-incidental medical conditions 
(which may be associated with IC, such as fibro- 
myalgia). Failure to follow an intent-to-treat 
model may also be an issue that results in biased 
results. 


2. SELECTION OF PATIENTS FOR IC CLINICAL 
TRIALS. 


Defining IC for clinical trials and hence selecting 
patients for IC clinical trials is one of the most diffi- 
cult problems we face. Similarly it can be very diffi- 
cult to know how to classify a patient presenting in 
the clinic. The NIDDK [59] inclusion criteria only 
demonstrated a 32% sensitivity but a 91% specifici- 
ty when the data from the Interstitial Cystitis Data 
Base (ICDB) study was analysed [60. The taxonomy 
of these conditions is being reviewed [178]. Current- 
ly, for any study proposed, the most important way 
forward is to clearly define the inclusion and exclu- 
sion criteria 


3. PLACEBO 


It is important that placebo controls are used to sepa- 
rate out, where possible, the psychological aspects of 
any treatment from those that are truly affecting the 
pain syndrome. A placebo is defined as any therapy 
(or that component of any therapy) that is deliberate- 
ly used for its non-specific psychologic or psycho- 
physiologic effect, or that is used for its presumed 
specific effect on a patient, symptom, or illness, but 
which, unknown to patient and therapist, is without 
specific activity for the condition being treated 
[179]. The placebo effect can be very powerful, the 
quoted percentage of placebo responders in the 
population varies between 0-100% [180]. The 
mechanism of action of a true placebo is complex 
and more than one mechanism probably exists, the- 
refore any placebo arm of treatment must be identi- 
cal to the active arm and the best way to account for 
the placebo effect is by means of a double blind pla- 
cebo trial. To be meaningful all IC clinical trials 
should have a placebo arm [175]. 


4. REGRESSION TO THE MEAN. 


Over time severe symptoms may appear to improve, 
a condition known as regression to the mean. This 
is a statistical phenomenon. In the Cystitis Data Base 
study [60,69,181] patients with severe pain tended to 
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see a reduction in symptoms whilst patients with 
mild symptoms tended to become worse. Randomi- 
zed controlled studies can reduce these phenomena. 


5. CRITERIA FOR PAIN MEASUREMENT. 


The following criteria were published by Donald 
Price in 1999 [182] and should form the basis of any 
tool used for the measurement of pain where statisti- 
cal analysis is planned. 


1. 
2. 


Have ratio scale properties 


Be relatively free of biases inherent in different 
psychophysical methods 


. Provide immediate information about the accura- 
cy and reliability of the subjects’ performance of 
the scaling responses 


. Be useful for both experimental and clinical pain 
and allow for reliable comparison between both 
types of Pain. 


. Be reliable and generalizable 
. Be sensitive to changes in pain intensity 


. Be simple to use for pain patients and non-pain 
patients in both the clinical and research settings 


. Separately assess the sensory-intensive and affec- 
tive dimensions of pain. 


Not every tool used for assessment in pain manage- 
ment fulfils the above criteria and as a consequence 
a number of different tools may be required. Advice 
about specific tools for a specific condition or resear- 
ch project will require input from a psychologist and 
statistician who should be involved early on in any 
project design. 


a) Core outcome domains for chronic pain clinical 
trials: IMMPACT recommendations. 


The IMMPACT (Initiative on Methods, Measure- 
ment, and Pain Assessment in Clinical Trials) 
recommendations indicate that core outcome 
domains should be considered in all clinical trials of 
the efficacy and effectiveness of treatments for chro- 
nic pain. These domains are: 


1. Pain 
2.Physical functioning 
3. Emotional functioning 


4 Participant ratings of improvement and satisfaction 
with treatment 


5. Symptoms and adverse effects, participant dispo- 


sition. 
b) Standard Pain Medicine Psychophysical Tools. 


Standard psychophysical tools investigate the 
domains. Within each domain there will be a series 
of subset domains that may be investigated. 
Examples include: 


° PAIN — SEVERITY, E.G. 

i. Current 

ii. Past week as an average 

iii. Pain score when pain is at a maximum 
iv. Pain score on average 

v. Pain score at a minimum 

vi. Pain Quality, e.g. 

vii. Measures of duration 

viii. Site and referral 


ix. Sensory perception qualities — burning, ache, 
shooting 


x. Threshold 

xi. Tolerance 

° PHYSICAL FUNCTIONING — BEHAVIOURAL E.G. 
xii. Disability 

xiii. Solicitation 

xiv. Health care usage 

° EMOTIONAL FUNCTIONING - PSYCHOSOCIAL, E.G. 
i. Mood / emotional affect 

ii Cognitive 

iii Coping skills 

iv Pain beliefs 

° Formats: 


The information about the various domains and sub- 
domains can be collected from a number of sources 
using a number of formats. Examples include: 


1. Clinical interviews 
a. Structured 


b. Unstructured 
2. Self report questionnaires/scales 
3. Significant other reports 
4. Measures of health service usage 


5. Structured observer ratings 
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° Tools: 


By using the above formats a number of tools have 
been devised to assess the above domains. 


c) Visual analog scale (VAS): 
Domain: Pain 
Format: Self report scale 


Visual analog scales have been used in many studies 
and have been identified as being robust scales to 
use. They are easy to administer and to interpret. It is 
important that the anchor points are robust and clear. 
Anchor points that may be used are: no pain at one 
extreme of the scale and worst pain imaginable at the 
other extreme. The scale is usually a standard 10cm 
length, this allows direct statistical comparisons to 
be easily made by measurement and recording a 
numerical value. No other marks should appear on 
the scale. VAS scales may be used for least, average, 
current or maximum pain experienced. They are 
most robust when measured at the time of the expe- 
rience and not when relying on memory; pain diaries 
incorporating VASs scales and other points of infor- 
mation, such as drug usage, are valuable tools. The 
patient should not be able to compare to previous 
VASs that they have completed. A number of tools 
exist to facilitate collecting data using VASs and 
include electronic scales and sliding rule scales. 


VASs may be used for domains other than pain, such 
as mood and coping. Suitable anchor points such as 
no distress and severe distress would be used. Verifi- 
cation is less clear for such domains but they are still 
considered useful tools. There is also evidence that 
VASs can be used to consider normal sensory func- 
tions as well as pain. Three anchor points may be 
used in such cases, e.g., bladder feels empty ... Blad- 
der feels full, no pain ... severe bladder pain [183]. 


Providing the anchor words are appropriate, VAS 
scores are theoretically continuous and have ratio 
scale properties. Parametric analysis can thus be 
undertaken 184,185]. The major disadvantage of the 
VAS is its assumption that pain is a unidimensional 
experience [186]. 


d) Numerical rating scales (NRS): 
Domian: Pain 
Format: Self report scale 


This is an example of an ordinal rating scale. Patients 
are asked to score their pain as a number. For instan- 
ce, 0-10, where 0 is no pain and 10 is the worst ima- 
ginable pain. Appropriate anchors must be used. 
Ordinal rating scales are easy to use. However they 


are often misused. For example on the above 0-10 
scale, a fall in pain score from 8 to 4 does not neces- 
sarily equate to a 50 percent reduction in pain! Equal 
numerical intervals are assumed but this may not be 
the case. The numbers are in fact showing a rank 
order and not a true pain score as the data is not 
continuous and data should be analysed with nonpa- 
rametric statistics. 


e) A 0-10 (11 point NRS) is as sensitive and reliable 
in detecting clinically significant differences as a 0- 
100 VAS [187]. 


° VERBAL RATING SCALES: 
Domain: Pain 
Format: self report scale 


Several such scores exist. Mild, moderate severe are 
terms commonly used. They have little to commend 
their use. Melzack and Torgerson introduced the five 
category PPI (Present Pain Intensity) scale of Mild, 
discomforting, distressing, horrible and excruciating. 
These terms represent ‘equal scale intervals and the- 
reby provide anchors for the specification of the ove- 
rall pain intensity.’ The data is nonparametric[188]. 


f) McGill Pain Questionnaire (MPG): 


Domain: Pain severity and quality, physical and 
emotional functioning 


Format: Structured self report questionnaire 


The MPQ[186] is a tool that has been much used and 
reviewed over the years[189]. 


The questionnaire consists of 78 words describing 
pain in sensory, affective and evaluative terms (the 
subclass’). Within each subclass the words are arran- 
ged in groups with similar qualities but different ran- 
kings. For instance tugging, pulling, and wrenching 
fall into one group. The patient should only choose 
one word in each group but as many words as they 
feel appropriate in each subclass. The questionnaire 
also includes the PPI and a list of sensory adjectives. 
The ranking of the words is such that the first word 
in each group scores 1 and the next 2 and so forth. 
Wrenching would thus score a 3. Totals for each of 
the subclass’ and the total score can be calculated. 


The MPQ is a well-validated and tested questionnai- 
re and has been used as a standard tool for some 30 
years. If the affective scores are high more formal 
psychological assessments of mood need to be 
undertaken. The MPQ not only assesses the quality 
of the pain but has diagnostic properties. The main 
disadvantage is that it is slow to administer and eva- 
luate. 


g) Short-form McGill Pain Questionnaire (SF- 
MPG): 


Domain: Pain severity and quality, physical and 
emotional functioning 


Format: Structured self report questionnaire 


This was introduced in 1987.This questionnaire has 
15 words divided into sensory and affective. Each 
word is ranked as: none, mild, moderate, severe. The 
SF-MPQ correlates well with other major pain rating 
indices and is sensitive[190]. 


h) Beck Depression Inventory (BDI): 
Domain: Mood - depression 
Format: Structured self report questionnaire 


This is a highly sensitive self report questionnaire for 
depression. However, the questionnaire was norma- 
lized within the psychiatric population. Many of the 
symptoms within the depressed patient can also 
occur within the non-depressed pain patient, for ins- 
tance interrupted sleep. Thus the cut-off point for the 
diagnosis of depression is different for chronic pain 
patients, 21 as opposed to 10 has been suggested 
[191]. 


i) Hospital anxiety and Depression Scale (HADS): 
Domain: Mood - depression 
Format: Structured self report questionnaire 


This scale lacks some of the problems of the BDI 
[192]. 


J) Modified Zung Depression Inventory: 
Domain: Mood - depression 
Format: Structured self report questionnaire 


This questionnaire takes into account the somatic 
symptoms found both in physically ill patients and 
those that are depressed and as a result is a good 
questionnaire for the chronic pain patient [193]. 


k) Pain Anxiety Symptoms Scale: 
Domain: Mood — anxiety, cognition 
Format: Structured self report questionnaire 


Specifically designed for pain patients and covers 
anxieties related to the pain. The test has been shown 
to be valid and consistent [194]. 


D Fear of Pain Questionnaire: 
Domain: Mood — fear 


Format: Structured self report questionnaire 
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This reliable questionnaire looks at fear of severe, 
minor and medical pain [195]. 


m) Coping Strategies Questionnaire: 
Domain: Mood, cognition 
Format: Structured self report questionnaire 


The catastrophizing subscale of this questionnaire 
has been demonstrated to be very useful in helping 
predict who will do poorly in treatment. Those that 
catastrophize predictably do badly [196,197]. 


n) Short form 36 of Medical Outcomes Study 
(SF36): 


Domain: Physical functioning, psychosocial 
Format: Structured self report questionnaire 


This questionnaire covers physical functioning as 
well as mental health, emotional and social functio- 


ning. There are age sex normal references! 98, 


o) Sickness Impact Profile (SIP): 
Domain: Physical functioning, psychosocial 
Format: Structured self report questionnaire 


Questions include: ambulation, bodily care, mobility, 
eating and work as well as emotion, alertness, social 
interaction, recreation, communication[199]. 


P) Multidimensional Pain Inventory (MPI): 
Domain: Physical functioning, psychosocial 
Format: Structured self report questionnaire 


This looks more at how the pain interferes with acti- 
vity and the control the patient has. It also looks at 
spouse response [200]. 


q) Pain Disability Index (PDD: 
Domain: Physical functioning, psychosocial 
Format: Structured self report questionnaire 


Looks at self-care, home responsibilities, recreation, 
social activity, occupation, sexual activity [201]. 


r) Brief Pain Inventory (BPD: 
Domain: Physical functioning, psychosocial 
Format: Structured self report questionnaire 


Amongst other things this questionnaire looks at 
pain, activity, mood and relationships [202]. 
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IC SPECIFIC PSYCHOPHYSICAL TOOLS. 


These structured self-report questionairres include 
the O’Leary Sant, University of Wisconsin, and PUF 
metrics cited above. 


IC SPECIFIC TOOLS ASSESSING PATHOPHYSIOLOGY. 


Unfortunately there are currently no markers for IC 
that correlates with the disease process[203] Similar- 
ly there are no biomarkers of pain [204] 


s) Cystoscopy and urodynamics: 


Bladder compliance in patients with IC is normal, 
but hypersensitivity to filling is present203_ Glome- 


rulations are non specific for IC76,129 | The bladder 
was normal in 8.7% of patients undergoing cystosco- 
py with hydrodistension entered into the IC databa- 


se203 | Therefore, where as cystoscopy and urodyna- 
mics may be abnormal they are of little use for the 
assessment of progress. 


SUMMARY 


Currently for IC there is very little in the way of 
disease markers that can be used for the assess- 
ment of response to therapy. The best markers 
of progress are subjective questionnaires. There 
are at least two disease specific questionnaires 
that are well validated. However, the IMM- 
PACT recommendations suggest that as well as 
symptom scores any future study on a pain syn- 
drome must involve more general assessments 
of psycho-physical functioning. There are a 
number of such measures available that are 
well validated for chronic pain. However, there 
is limited experience of the use of these mea- 
sures for Interstitial Cystitis. All future studies 
of IC must fulfil the highest standards available 
and should be of the placebo controlled, rando- 
mised double blind format. In view of the diffi- 
culty in defining IC, inclusion and exclusion cri- 
teria should be clearly described. 


VIII. CONSERVATIVE THERAPY OF 
INTERSTITIAL CYSTITIS / PAINFUL 
BLADDER DISEASE 


Once a diagnosis of painful bladder disease has been 
made, the next decision is whether to institute thera- 
py or consider a course of “watchful waiting”. This 
is a decision for which there is little data upon which 
to make a decision. The natural history of this 
disorder, especially in patients with a recent onset 
of symptoms, is very poorly described, and the per- 
centage of patients who will spontaneously improve 
and whose symptoms will ultimately resolve in a 
matter of weeks or months has not been studied or 
reported to date. This question is currently being 
looked at in the National Institutes of Health NIDDK 
Interstitial Cystitis Clinical Research Network trials 
ongoing in the United States and Canada (UO1; DK- 
03-003). It was the focus of a recent epidemiology 
meeting [205] and will be a part of a new National 
Institutes of Health research study (RFA DK-04- 
009). 


If the patient’s symptoms are tolerable, and do not 
significantly impact quality of life, a policy of with- 
holding treatment is reasonable. Data that treat- 
ment affects the natural history or course of the 
disease is lacking at this time, and an argument for 
the early institution of therapy cannot be supported 
on the basis of epidemiologic data or clinical trials 
to date. Patients who awaken once a night to void 
and have daytime frequency every 2-3 hours with 
minimal pain might fall into this category. Patients 
must be educated about the disease and understand 
that no treatment is likely to make them “perfect”, 
and that any therapy is a tradeoff between the incon- 
venience, chronicity, and side effects associated with 
that treatment modality and the benefits. As with any 
decision in medicine, “excellence is the enemy of 
good”. 


Patient education and empowerment is an impor- 
tant initial step in therapy [206]. On-line databases, 
interactive computer programs, electronic mail lists 
for disabled persons, telephone hotlines, educational 
videos, health magazines, and public libraries enable 
patients to make health choices they can feel com- 
fortable with [207]. Patients can be reassured lear- 
ning that their symptoms are a part of a well-descri- 
bed syndrome affecting many persons, and that they 
do not have a life-threatening disease, or one that is 
likely to inevitably progress [56,57]. The Interstitial 
Cystitis Association [208] and its affiliated interna- 
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tional organizations have been an important resource 
for patients as well as a clearing house for ideas and 
funding for researchers and clinicians. 


1. BEHAVIORAL MODIFICATION 


A voiding diary can give the patient and clinician 
important information with regard to disease severi- 
ty, and is important if behavioral therapy is entertai- 
ned. A one day voiding chart is probably as reliable 
an indicator of frequency as a three day voiding diary 
[209]. 


Barbalias looked at a type of bladder training as an 
adjunct to treatment with intravesical oxybutynin in 
patients with interstitial cystitis [210]. In this unblin- 
ded, randomized inpatient study, patients were cathe- 
terized and filled with gradually increasing volumes 
of saline (control group) or oxybutynin solution in a 
continuous manner while awake daily for one week, 
weekly for 6 weeks, and then monthly for 3 months. 
At the conclusion of treatment there was a modest 
decrease in frequency in the oxybutynin group of 15- 
13 voids per day vs 14.7 to 13.7 voids per day in the 
control group. There was a modest improvement in 
O’Leary-Sant symptom and problem scores in both 
groups at six months, and both groups had statisti- 
cally significant improvement of all evaluated para- 
meters. 


Chaiken et. al [211] reported short-term behavioral 
therapy in 42 women consisting of diary keeping, 
timed voiding, controlled fluid intake, and pelvic 
floor muscle training. Voids per day dropped drama- 
tically from 17 to 8, functional bladder capacity 
increased from 92-165cc, and 50% of patients’ self- 
reported marked improvement. This was a highly 
selected and motivated group comprised of patients 
with primarily frequency rather than pain symptoms, 
who were subjected to an intense 12-week regimen 
of therapy with a skilled therapist. Patients who 
experience pain more than frequency would be unli- 
kely to tolerate such a program, and the results are 
hardly generalizable. 


From the above studies, one might infer that beha- 
vioral modification may have modest benefit for 
some IC patients, but one cannot consider the speci- 
fic methodology of these studies to be generally 
applicable to IC/painful bladder patients, nor are the 
methods particularly conservative. In a simpler 
approach, Parsons reported success in 15 of 21 
patients who had primarily frequency rather than 
pain, by gradually encouraging longer voiding inter- 
vals over time through voiding diary techniques 


[212]. A similar study with 15 patients concluded 
that although average voided volume increased by 
65cc after a month, the persistent sense of bladder 
fullness did not change from pre-intervention 
volumes [213]. 


2. PHYSICAL THERAPY 


Pelvic floor physical therapy is cited as effective in 
the management of functional urogenital and anorec- 
tal disorders [214], however there are no randomi- 
zed, controlled trials in the literature attesting to its 
efficacy. Biofeedback and soft tissue massage may 
aid in muscle relaxation of the pelvic floor [213,215] 
A non-peer-reviewed abstract [216] reported success 
in 16 patients with interstitial cystitis, “high-tone 
pelvic floor dysfunction”, and sacroiliac dysfunction 
treated with direct myofascial release, joint mobili- 
zation, and a home exercise program. All patients 
had dyspareunia, and 9 of 16 were able to resume 
intercourse. Frequency and suprapubic pain respon- 
ded to a greater degree than urgency and nocturia in 
this small series. The same group had success in 9 of 
10 women using transvaginal Theile massage [217]. 
Moldwin had 69% success rate in 16 patients treated 
with electromyographic biofeedback, but treatment 
response did not correlate to changes in muscle iden- 
tification, and the placebo effect may have been 
considerable [213]. 


3. STRESS REDUCTION 


While there is no conclusive literature to show it, 
common sense dictates, and clinicians believe, that 
stress reduction, exercise, warm tub baths, and 
efforts by the patient to maintain a normal lifestyle 
all contribute to overall quality of life [218]. Ina 
controlled study of 45 IC patients and 31 healthy 
controls, higher levels of stress were related to grea- 
ter pain and urgency in patients with IC but not in the 
control group [219]. Maladaptive strategies for 
coping with stress may impact adversely on symp- 
toms [220]. 


4. DIETARY MANIPULATION 


A majority of interstitial cystitis patients seem to 
have symptom exacerbation related to the intake of 
specific foods and beverages [70,221]. Most often, 
“acidic” beverages, coffee, spicy foods, and alcoho- 
lic beverages are sited. However, different patients 
seem to be affected to different degrees by specific 
foods and beverages, and it would seem prudent to 
advise the patient to avoid only those foods and 


beverages that they find make their symptoms worse. 
The so-called “interstitial cystitis diets” or list of 
“foods to avoid” (table 10) that are noted in articles 
[218] and on patient-directed web sites 
(ICHELP.ORG) have never been subjected to 
controlled clinical trials and have no scientific basis. 
In addition, they are largely unpalatable, and may 
even diminish overall quality of life. 


Table 10. Interstitial cystitis association dietary recommen- 
dations Foods to Avoid 


WWW.ICHELP.ORG 


Milk / Dairy Products 
Aged cheeses 
Sour cream 
Yogurt 
Chocolate 


Vegetables 
Fava beans 
Lima beans 
Onions 
Tofu 
Soybeans 
Tomatoes 


Fruits 
Apples 
Apricots 
Avocados 
Bananas 
Cantaloupes, 
Citrus fruits 
Cranberries 
Grapes 
Nectarines 
Peaches 
Pineapples, 
Plums 
Pomegranates 
Rhubarb 
Strawberries 
Juices from above fruits 


Carbohydrates and grains 
Rye bread 
Sourdough bread 


Meats and fish 
Aged, canned, cured processed, smoked meats and fish 
Anchovies 
Caviar 
Chicken livers 
Corned beef 
Meats containing nitrates or nitrites 


Nuts 
Avoid most nuts 


Beverages 
Alcoholic beverages including beer and wine 
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Carbonated drinks 
Coffee 

Tea 

Fruit juices 


Seasonings 
Mayonnaise 
Ketchup 
Mustard 
Salsa 
Spicy foods (Chinese, Indian, Mexican, Thai) 
Soy sauce 
Miso 
Salad dressing 
Vinegar 


Preservatives and additives 
Benzol alcohol 
Citric acid 
Monosodium glutamate 
Artificial sweeteners 
Preservatives 
Artificial ingredients 
Food coloring 


Miscellaneous 
Tobacco 
Caffeine 
Diet pills 
Junk foods 
Recreational drugs 
Allergy medications with ephedrine or 
pseudoephedrine 
Certain vitamins 


A small, placebo-controlled dietary study [222]never 
published or printed in a peer review journal failed to 
demonstrate a relationship between diet and symp- 
toms. Bade et. al studied the dietary habits of IC 
patients in The Netherlands, and found that patients 
tended to have a healthier daily diet than the general 
population and consumed less coffee, but no other 
general dietary or fluid intake changes were found 
[223]. Nguan et. al [224] studied the effects of alte- 
ring intravesical pH on the symptoms of IC in a pros- 
pective, double blind, randomized cross over study, 
placing either acidic saline solution (pH 5.0) and a 
neutral buffered saline solution (pH 7.5) in the blad- 
der by catheter. There was no change in pain or other 
symptom parameters. The fact that many patients 
avoid orange and grapefruit juices, despite the fact 
that they actually tend to increase urine pH [225], 
attests to either the influence of the IC diet recom- 
mendations or the likelihood that an effect other than 
that on pH is responsible for their effect on symp- 
toms. 


IX. ORAL THERAPY OF 
INTERSTITIAL CYSTITIS / PAINFUL 
BLADDER DISEASE 


The number of therapies (encompassing oral, intra- 
vesical, behavioral, parenteral, and surgical modali- 
ties) that have been used in an attempt to alleviate the 
symptoms of interstitial cystitis / painful bladder 
syndrome almost defies enumeration. (see tables 11 
and 12 for listing and Oxford levels) Many have 
been announced with great fanfare and incredible 
success rates, yet relatively few are in common use 
today. What is the problem that has led to this virtual 
cornucopia of discarded, promising-looking treat- 
ments? 


Interstitial cystitis / painful bladder syndrome is an 
extremely difficult condition in which to follow 
results of therapy. The disease tends to wax and 
wane in severity over time, and up to 50% of 
patients may experience temporary remissions 
unrelated to therapy for an average duration of 8 
months [57]. As primarily a symptom complex with 
as yet no diagnostic marker or pathognomonic featu- 
re, the diagnosis depends on the patient’s perception 
of their symptoms, the ability of the patient to com- 
municate this to their physician, and the proper inter- 
pretation of the physician. 


There are several concepts one must be aware of 
when interpreting clinical trials of this syndrome. Do 
the entry criteria tend to select for the more severe 
cases? While the NIDDK criteria have been success- 
ful in selecting out a well-defined group of patients 
that all researchers can agree have IC [60], by defi- 
nition they select out patients with symptom duration 
greater than 9 months and with symptoms severe 
enough to warrant invasive testing. Thus, the 
concept of “regression to the mean” becomes 
important in analyzing results of even well 
constructed, randomized clinical trials [226]. 
Small, statistically significant improvements might 
reflect nothing more than the tendency for severe 
patients to note symptomatic improvement, as their 
symptom severity tends to regress to the mean. 
Patients with low levels of symptoms who would 
tend to get worse are not included in the study. 


Bias is another, often hidden factor in trials. Uncons- 
cious bias can occur, either in the assignment of 
patients to a particular treatment group or in the 
assessment of responses [227]. Randomized pros- 
pective double-blind studies virtually eliminate this 
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Table 11. Some of the oral medications that have been used for treatment of interstitial cystitis [203,300] 


Drug RCT % Success 
Amitriptyline; tricyclic antidepressants [253,301 254,255 |] yes 42% 
Antibiotic regimens [279,281,302] yes 48% 
Anticholinergics and antispasmodics [181,269 303,304] no anecdotal 
Azathioprine [305] no 50% 
Benzydamine [306,307] yes 0% 
Chloroquine derivatives [305] no 50% 
Cimetidine [267 269-271] yes 65% 
Cortisone308 and other steroids [304,309,309] no 80% 
Cyclosporine [286, 287] no 90% 
Doxycycline [280] no 71% 
Gapapentin [310.311] no anecdotal 
Hormones [309.312] no anecdotal 
Hydroxyzine [174,264] yes 31% 
L-Arginine [275,276] yes not effective 
Methotrexate [282,313] no 50% 
Misoprostgil [285] no 48% 
Montellukast [283] no 90% 
Nalmefene [235] yes not effective 
Narcotic analgesics [297,314,315] no anecdotal 
Nifedipine [316] no 87% 
phenazopyridine [181] no anecdotal 
Quercetin [278] no 92% 
Sodium pentosanpolysulfate yes 33% 
Suplatast tosilate [277,317] no 86% 
Vitamin E [318] no anecdotal 
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Table 12. Conservative Management and Oral Medications Used In the Treatment Of Interstitial Cystitis: Assessments 


according to the Oxford System 


Level of Evidence 


Grade of Recommendation 


Behavioral Modification 
Dietary Manipulation 
Sodium Pentosanpolysulfate 
Amitriptyline 

Hydroxyzine 

Cimetidine 

L-Arginine 

IPD-1151T 


Quercetin 
Antibiotics 
Methotrexate 
Montelukast 
Nifedipine 
Misoprostol 
Cyclosporine 


Analgesics 


potential problem, and in those that are not, indivi- 
duals other than those who assigned the patients 
must do assessments [228]. Another bias occurs 
when the author has a financial interest in the com- 
pany or its competitors. At times, the full extent of 
such an interest is not made clear. With more and 
more randomized trials funded by pharmaceutical 
companies, knowledge of this “built-in” bias is criti- 
cal for those interpreting the results [229]. 


Is there a placebo control? High rates of unsustai- 
nable good outcomes can be related to a combina- 
tion of the natural history of the disease, regression 
to the mean, and the placebo effect. The powerful 
force exerted when a physician and patient both 
believe a treatment is effective cannot be underesti- 
mated. In a pain syndrome, nonspecific effects of 
treatment tend to be underestimated, and patient 
improvement is likely regardless of treatment. It can- 
not be assumed that a treatment whose response rate 
is more than one third is better than placebo [230]. 
This is not to denigrate the positive benefits of the 
placebo-effect, also termed “remembered wellness” 
[231]. The placebo effect is crucial in the treatment 
of pain, having a physiologic counterpart in decrea- 
sing brain activity in pain-sensitive brain regions 


5 D 

5 D 

1 -C 

2 B 

1 

4 D 

-1 -A 

4 not available, testing 
pending 

4 D 

4 -C 

4 D 

4 D 

4 D 

4 D 

4 C 

5 C 


including the thalamus, insula, and anterior cingula- 
te cortex [232]. The placebo effect is virtually free, 
requiring only the time investment of the physician 
and patient. One would not want to use an agent with 
its accompanying expense and potential risk of 
adverse events, in the absence of knowledge that the 
effect is in addition to any placebo effect and not 
masked by it. 


If we had an agreed-upon, effective treatment for IC, 
that would be the standard against which to measure 
new treatments. Lacking that, it would seem that 
placebo controlled trials are not only ethical, but also 
mandatory in making clinical judgments on the value 
of new therapies. Recent decisions by pharmaceuti- 
cal manufacturers not to pursue FDA approval in the 
United States for seemingly promising intravesical 
therapies for IC [233,234] like low concentration 
hyaluronic acid (Bioniche, Canada), a high concen- 
tration hyaluronic acid (SKK, Tokyo), resinifera- 
toxin (ICOS, Bothell, Washington USA), as well as 
the oral treatment Nalmefene [235] AVAX, Miami, 
Florida USA) illustrate the need to confirm efficacy 
with placebo-controlled randomized trials. As will be 
evident, the many older medications currently used 
off-label, might not meet success if tested in the 
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stringent manner in which new molecular entities are 
tested. The expense of testing therapies currently 
used off-label often requires dependence on the lar- 
gesse of government agencies like the National Ins- 
titutes of Health [175,175]. 


1. SODIUM PENTOSANPOLYSULFATE 


Parson’s suggestion that a defect in the epithelial 
permeability barrier, the glycosaminoglycan (GAG) 
layer, contributes to the pathogenesis of IC [236] has 
lead to an attempt to correct such a defect with the 
synthetic sulfated polysaccharide sodium pentosan- 
polysulfate [237](PPS), a heparin analogue available 
in an oral formulation, 3-6% of which is excreted 
into the urine. It is sold under the trade name Elmi- 
ron®, The approved dosage is 100mg three times 
daily. Oral bioavailability in serum of a 1500mg dose 
in healthy male volunteers looking at primary and 
secondary effect parameters was negligible [238]. 
It’s mechanism of action in interstitial cystitis has 
been attributed not only to correction of a putative 
defect in the naturally occurring GAG layer, but also 
its ability to inhibit histamine release from connecti- 
ve tissue and mucosal mast cells [239], and a pos- 
sible effect mediated by nonspecific binding of the 
molecule with the inflammatory stimulants of uro- 
thelial activation, an action that would occur in the 
urine rather than at the mucosal membrane [240]. 


PPS is without a doubt the most intensively studied 
treatment ever proposed for interstitial cystitis. It is 
the only medication approved by the Food and 
Administration for the pain of interstitial cystitis 
[241]. Parsons initially administered the drug at a 
dosage of 50mg 4 times daily or 150mg twice daily 
in an open trial involving 24 patients [242]. Twenty- 
two of 24 patients experienced a good or excellent 
response within 8 weeks. In a subsequent randomi- 
zed, placebo-controlled trial using a dose of 100mg 
three times daily in 75 patients, pain and urgency 
improved in 44% vs. a placebo response of 15%. 
Urgency improved by 38% vs. 18% on placebo. The 
average number of daily voids was unchanged. 
Patients who improved showed improvement in 5-10 
weeks. 


Fritjofsson et. al studied 87 patients in an open, 
controlled, multicenter trial at a dose of 400mg twice 
daily for 6 months [243]. Fifty-eight per cent of 
patients responded favorably with diminution of pain 
within only 4 weeks. Bladder capacity was not alte- 
red by treatment. There was a 25% decrease in fre- 
quency in the non-ulcer group only. 
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Holm-bentzen et. al [245] reported a very elegant 
multicenter double-blind placebo controlled trial in 
1987 looking at 115 patients with painful bladder 
disease. Patients were randomized to a dose of 
200mg twice daily vs. placebo for 4 months. The 
results showed no difference between pre and post 
trial values with regard to symptoms, urodynamic 
parameters, cystoscopic appearance, or mast cell 
counts in the two groups. The study concluded that 
the drug had no clinically significant effect. 


The first of two pivotal studies for the FDA was per- 
formed in the United States in 1990 [172]. A total of 
110 patients in 5 medical centers were studied for 3 
months on a dosage of 100mg three times daily. This 
was the first study where overall subjective global 
improvement as determined by the patient was a pri- 
mary criteria of efficacy. Twenty-eight per cent of 
patients on PPS reported “more than slight improve- 
ment” versus 13% of those on placebo. Pain and 
pressure to urinate were the main parameters to show 
benefit with PPS. The FDA asked for a second study 
which was reported 3 years later [173]. In a multi- 
center, placebo-controlled RCT 148 patients were 
randomized to 100mg three times daily of pentosan- 
polysulfate vs. placebo. In the primary endpoint of 
patient self-evaluation of global improvement, 32% 
of those on pps reported 50% or more overall impro- 
vement vs. 16% on placebo at 3 months. Pain, urgen- 
cy, and pressure showed significant improvement 
with drug. Frequency, nocturia, and volume voided 
showed no significant changes between study 
groups. 


The NIDDK performed their own 2 X 2 factorial 
study to evaluate PPS and hydroxyzine [174]. Each 
drug was used alone and in combination and compa- 
red to a placebo group. Patients were treated for 6 
months. There were 121 participants in 7 centers. No 
statistically significant response to these medica- 
tions was documented. A nonsignificant trend was 
seen in the PPS treatment groups (34%) compared to 
non-PPS groups (18%). Of the 29 patients on pps 
alone, 28% had global response (primary endpoint) 
of moderately or markedly improved vs. 13% on pla- 
cebo, very similar in this 6-month study to improve- 
ment rates in the 3-month pivotal studies, though not 
reaching statistical significance in the longer study. 
A subsequent industry-sponsored trial [245]showed 
no dose-related efficacy response in the range of 
300mg to 900mg daily, however adverse events were 
dose-related. 


Long-term, open-label studies with PPS have been 
reported. Populations of patients receiving extended 


treatment for up to 90 months or more in the com- 
passionate use program showed no further improve- 
ment in symptoms after 1-2 years, though there see- 
med to be little tachyphylaxis [246]. A total of 2809 
patients had begun treatment with a 3 month supply 
of pps and 21% continued with treatment beyond this 
point and reordered medication. This seems to corre- 
late with the 28-32% improvement rate previously 
reported. The dropout rate in the first 6 months was 
extraordinarily high with only 178 active patients out 
of 1742 who initially ordered the drug. There was an 
overall improvement in symptoms in 62% of the 
patients who did remain in treatment for 6-35 
months. A study by Jepson et. al [247] on the com- 
passionate use population reported a response rate of 
between 6.2% and 18.7% in 97 patients who enrolled 
in the program between 1987 and 1995. 


Elmiron® appears to be a very well-tolerated medi- 
cation [246] with no common central nervous sys- 
tem side-effects, and appears to be beneficial with 
regard to improving the pain associated with inter- 
stitial cystitis in up to one-third of patients, a stan- 
dard often expected with a placebo. A 3-6 month 
course is required to see an effect in most patients. 
Claims suggesting greater efficacy and claims urging 
its use in patients who do not meet the standard defi- 
nition of interstitial cystitis should be regarded with 
caution. 


2. AMITRIPTYLINE AND THE TRICYCLIC ANTI- 
DEPRESSANTS 


A report of an anecdotal case [248]in which a psy- 
chiatric patient placed on amitriptyline for depres- 
sion experienced resolution of her symptoms of 
interstitial cystitis encouraged physicians to try this 
medication for the relief of interstitial cystitis symp- 
toms. It quickly became one of the most commonly 
used, though least studied, treatments for the disease 
[181]. Using a dose titration of up to 75mg taken 
before bed, Hanno and Wein reported success in 
about half of 20 patients who could tolerate the 
medication. Twenty percent of the initial 25 patients 
dropped out because of fatigue, weight-gain, or dry 
mouth. In a follow-up report [249], 18 of 28 patients 
who could tolerate the drug had major relief of 
symptoms within 3 to 6 weeks of onset of therapy 
with a mean follow-up of 14.4 months. However, 
about one-third of patients initially placed on the 
drug could not continue on it because side effects. 
Kirkemo et. al [250] treated 30 patients and 90% had 
subjective improvement in 8 weeks. Pranikoff and 
Constantino [251] reported improvement in 16 of 22 
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patients with urinary frequency and pain who did not 
have a diagnosis of interstitial cystitis, noting that 5 
of the 22 could not tolerate the drug. Desiprami- 
ne and doxepin have also been used with success 
[252,253]. 


The only prospective, double-blind, placebo-control- 
led RCT was reported in 2004 at the American Uro- 
logical Association meeting [254,255]. Fifty patients 
were randomized to placebo or a titrated dose of ami- 
triptyline up to 100mg daily. One patient from each 
group dropped out do to side effects. Forty-two per- 
cent of amitriptyline patients had greater than 30% 
decrease in O’Leary/Sant symptom and problem 
scores at 4 months compared to 13% in the placebo 
group. 

It is well known that amitriptyline has proven anal- 
gesic efficacy with a median preferred dose of 75mg 
in a range of 25-150mg daily [256-258]. This range 
is lower than the 150-300mg traditionally used for 
depression. The mechanism of action for pain relief 
is unknown, but does not appear to be related to 
changes in mood [259]. Analgesia may be related to 
inhibition of synaptic re-uptake of serotonin or nore- 
pinephrine, thus inhibiting nociception by actions at 
the spinal cord, brain stem, or thalamic sites. As the 
strongest Hj receptor antagonist of the tricyclic 
class, amitriptyline may help in stabilizing mast cells 
and inhibiting mediator stimulated vascular leakage. 
Its nighttime sedation can be therapeutic in the IC 
population as well as its purported beta receptor sti- 
mulation in the bladder which can increase bladder 
capacity [260]. 


While amitriptyline seems to be very useful for the 
symptoms of interstitial cystitis, it has never been 
appropriately studied in a large, multicenter RCT. It 
is unlikely that a pharmaceutical company would 
undertake this expensive task for a generic drug. 
Thus, there is a great need for a government-sponso- 
red trial to ascertain the true efficacy of amitriptyline 
in this difficult to study disorder, and its proper place 
in the treatment algorithm. 


3. HYDROXYZINE 


The ability of hydroxyzine, an H-1 receptor antago- 
nist, to inhibit bladder mast cell activation by neuro- 
genic stimuli, along with its anticholinergic, angioly- 
tic, and analgesic have made it a reasonable candida- 
te for use as a therapeutic agent for interstitial cysti- 
tis [261]. Simmons first proposed use of antihista- 
mines in 1955 [262]. His findings of mast cells in the 
wall of a normal bladder and the edema and increa- 


sed vascularity seen in the IC bladder suggested that 
histamine may be responsible for the development of 
interstitial cystitis. He reported on 6 patients who 
had some improvement with pyribenzamine for limi- 
ted periods [263]. 


Theoharides popularized the use of hydroxyzine at a 
dose of 50mg before bed with or without 25mg in the 
afternoon. He reported on 13 patients and stated that 
“most” had a 75% decrease in frequency and noctu- 
ria, increased sleep, and significant reduction in bur- 
ning and pain [264]. A subsequent study of 40 
patients showed benefit in 37 in virtually all parame- 
ters studied [265]. A third open label study of 140 
patients included 65% who returned case-report 
forms. Of these, there was a 40% reduction in symp- 
tom scores, but the true response rate is difficult to 
discern [266]. Such optimistic reports led to inclu- 
sion of hydroxyzine in the NIDDK trial with PPS 
mentioned previously [174]. The global response 
rate for hydroxyzine was only 31% compared to a 
20% response to those not treated with hydroxyzine. 
When looked at by itself the response was 23% vs. 
13% on placebo. None of the results reached statisti- 
cal significance. 


Hydroxyzine may have a beneficial effect in a small 
proportion of IC patients, but larger trials would be 
necessary to determine whether this effect is real. 
At this point its use rests on theoretical benefits and 
anecdotal reports. 


4. CIMETIDINE 


The H2 histamine receptor antagonist cimetidine has 
been explored for use in interstitial cystitis. In a pilot 
study [267], 9 patients were treated with a dose of 
300mg orally twice daily for one month. At followup 
26 to 42 months later, 4 patients had complete relief 
of frequency, dysuria, nocturia, and suprapubic pain. 
Lewi [268] reported 31 patients given 200mg three 
times daily with mean followup of 6.6 months. 
Seventy-one per cent experienced “varying degrees 
of symptomatic relief, 45% were pain free, and 26% 
went into remission of all symptoms. In a later report 
[269] of 69 patients treated over a 4 year period, 67% 
of patients had complete relief of all symptoms. A 
small, prospective, placebo-controlled RCT studied 
36 patients who either received oral cimetidine 
400mg twice daily or placebo [270]. Median supra- 
pubic pain and frequency scores improved signifi- 
cantly, but the publication does not state exactly how 
many patients in each group improved. No histolo- 
gic changes in bladder biopsies were apparent in 
responders as compared to the placebo group. A cli- 


nical-pathological study in 8 cimetidine responders 
could find no antihistaminic effect on patients with 
painful bladder syndrome and concluded that the 
presence of excess histamine in the form of increased 
mast cell numbers does not explain the beneficial 
effects of cimetidine [271]. 


These initial studies on cimetidine are encouraging, 
but a large RCT is needed to determine whether the 
efficacy suggested is real. The lack of any histopa- 
thological correlation with improvement or compel- 
ling theory to explain its benefits is puzzling. In 
addition, the drug has not found wide acceptance in 
the IC population despite its being widely available 
over-the-counter in most countries. 


5. L-ARGININE 


Foster and Weiss were the original proponents of L- 
arginine in the therapy of interstitial cystitis [272]. 
Nitric oxide synthase (NOS) activity is elevated in 
patients with urinary infection and thought to play a 
role in the bladder’s response to infection and in the 
inflammatory response that follows infection. They 
measured urinary NOS activity in 14 IC patients and 
22 non-infected asymptomatic female controls. NOS 
activity was significantly reduced in the IC patients, 
and cyclic GMP levels paralleled the NOS activity in 
both IC patients and controls. Eight patients with IC 
were given 500mg of L-arginine 3 times daily. After 
one month, urinary NOS activity increased 8-fold 
and 7 of the 8 patients noticed improvement in IC 
symptoms. An open-label study of 11 patients sho- 
wed improvement in all 10 of the patients who 
remained on L-arginine for 6 months [273]. 


An open-label study of 9 women in Sweden failed to 
find any change in symptom scores or in nitric oxide 
production in the bladder [274]. A placebo-control- 
led RCT of 53 IC patients could find no difference on 
an intention to treat analysis between drug and pla- 
cebo-treated patients [275]. A smaller randomized 
placebo-controlled crossover trial of 16 IC patients 
found no clinically significant improvement with L- 
arginine and concluded that it could not be recom- 
mended for IC treatment [276]. 


Data does not support the use of L-arginine for the 
relief of symptoms of interstitial cystitis. 


6. IPD-1151T 


Suplatast Tosilate (IPD-1151T) is a new immunore- 
gulator that selectively suppresses IgE production 
and eosinophilia via suppression of helper T cells 
that produce IL-4 and 5. It is used in Japan to treat 
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allergic disorders including asthma, atopic dermati- 
tis, and rhinitis. Ueda et. al reported a small study in 
14 women with interstitial cystitis [277]. Treatment 
for one year resulted in a significantly increased 
bladder capacity and decreased urinary urgency, fre- 
quency, and lower abdominal pain in 10 women. 
Concomitant changes occurred in blood and urine 
markers suggesting an immune system response. 
Eight of the 14 patients had associated allergic 
conditions, which might explain some of the fin- 
dings. Further tests are planned including a larger, 
multicenter RCT. 


7. QUERCETIN 


Quercetin, a bioflavenoid available in many over- 
the-counter products, may have the antiinflammato- 
ry effects of other members of this class of com- 
pounds found in fruits, vegetables, and some spices. 
Katske et. al [278] administered 500mg twice daily 
to 22 IC patients for 4 weeks. All but one patient had 
some improvement in the O’Leary/Sant symptom 
and problem scores as well as in a global assessment 
score. Further studies are necessary to determine 
efficacy. 


8. ANTIBIOTICS 


Warren et. al [279] randomized 50 patients to recei- 
ve 18 weeks of placebo or antibiotics including 
rifampin plus a sequence of doxycycline, erythromy- 
cin, metronidazole, clindamycin, amoxicillin and 
ciprofloxacin for 3 weeks each. Intent to treat analy- 
sis demonstrated that 12 of 25 patients in the anti- 
biotic and 6 of 25 patients in the placebo group 
reported overall improvement while 10 and 5 respec- 
tively noticed improvement in pain and urgency. The 
study was complicated by the fact that 16 of the 
patients in the antibiotic group underwent new inter- 
stitial cystitis therapy during the study as did 13 of 
the placebo patients. There was no statistical signifi- 
cance reached. What was statistically significant 
were adverse events in 80% of participants who 
received antibiotic compared to 40% in the placebo 
group. Nausea and/or vomiting and diarrhea were the 
predominant side effects. Most patients on antibio- 
tics correctly guessed what treatment arm they were 
in, and those that guessed correctly were significant- 
ly more likely to note improvement after the study. 
No duration in improvement after completion of the 
trial of antibiotics is reported. 


Burkhard et. al [280] reported a 71% success in 103 
women presenting with a history of urinary urgency 
and frequency and chronic urethral and/or pelvic 
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pain often associated with dyspareunia and/or a his- 
tory of recurrent urinary tract infection. This was a 
large, inclusive group and one that is probably broa- 
der than the painful bladder syndrome we are focu- 
sing on. Nevertheless, he recommended empiric 
doxycycline in this group. The overwhelming majo- 
rity of PBS patients have been treated with empiric 
antibiotics prior to diagnosis. 


At this time there is no evidence to suggest that 
antibiotics have a place in the therapy of interstitial 
cystitis in the absence of a culture-documented 
infection. [281] 


9. METHOTREXATE 


Low dose oral methotrexate significantly improved 
bladder pain in 4 of 9 women with interstitial cysti- 
tis, but did not change urinary frequency, maximum 
voided volume, or mean voided volume [282]. No 
placebo-controlled, RCT has been done with this 
agent. 


10. MONTELUKAST 


Mast cell triggering releases 2 types of proinflamma- 
tory mediators, including granule stored pre-formed 
types such as heparin and histamine, and newly syn- 
thesized prostaglandins, and leukotriene B4 and C4. 
Classic antagonists, such as montelukast, zafirlukast 
and pranlukast, block Cysteinyl leukotriene 1 recep- 
tors. In a pilot study [283], 10 women with IC and 
detrusor mastocytosis received 10mg of montelukast 
daily for 3 months. Frequency, nocturia, and pain 
improved dramatically in 8 of the patients. Further 
study would seem to be warranted, especially in 
patients with detrusor mastocytosis, defined as >28 
per mm. 


11. NIFEDIPINE 


The calcium channel antagonist nifedipine inhibits 
smooth muscle contraction and cell-mediated immu- 
nity. In a pilot study [284], 30mg of an extended 
release preparation was administered to 10 female 
patients and titrated to 60mg daily in 4 of the patients 
who did not get symptom relief. Within 4 months 
five patients showed at least a 50% decrease in 
symptom scores, and 3 of the 5 were asymptomatic. 
No further studies have been reported. 


12. MISOPROSTOL 


The oral prostaglandin analogue misoprostol was 
studied in 25 patients at a dose of 600 micrograms 
daily [285]. At 3 months 14 patients were signifi- 


cantly improved, and at 6 months 12 patients still 
had a response. A cytoprotective action in the urina- 
ry bladder was postulated. 


13. CYCLOSPORINE 


Cyclosporine, a widely used immunosuppressive 
drug in organ transplantation, was the subject of one 
interstitial cystitis trial [286]. Eleven patients recei- 
ved cyclosporine for 3-6 months at an initial dose of 
2.5-5mg/kg daily and a maintenance dose of 1.5 to 
3mg/kg daily. Micturition frequency decreased, and 
mean and maximum voided volumes increased 
significantly. Bladder pain decreased or disappeared 
in 10 patients. After cessation of treatment, symp- 
toms recurred in the majority of patients. In a longer- 
term, uncontrolled follow-up study, 20 of 23 refrac- 
tory IC patients on low-dose therapy followed for a 
mean of 60.8 months (range 14-123) became free of 
bladder pain. Bladder capacity more than doubled. 
Eleven patients subsequently stopped therapy, and in 
9, symptoms recurred within months, but responded 
to reinitiating cyclosporine [287]. An anecdotal res- 
ponse in an 8 year old child has also been noted 
[288]. 


14. ANALGESICS 


The long-term, appropriate use of pain medications 
forms an integral part of the treatment of a chronic 
pain condition like interstitial cystitis. Most patients 
can be helped markedly with medical management 
using pain medications commonly used for chronic 
neuropathic pain syndromes including antidepres- 
sants, anticonvulsants, and opioids [289]. Many 
nonopioid analgesics including acetaminophen and 
the nonsteroidal anti-inflammatory drugs (NSAIDS) 
and even antispasmodic agents [290] have a place in 
therapy along with agents designed to specifically 
treat the disorder itself. The advent of the cyclo-oxy- 
genase-2 inhibitors may allow for safer long-term 
anti-inflammatory/analgesic treatment [291], but 
efficacy for chronic pain may be no better than that 
of standard NSAIDS. Unlike opiates, with increasing 
doses, acetaminophen aspirin, and the other NSAIDs 
all reach a ceiling for their maximum analgesic effect 
[292]. Gabapentin, introduced in 1994 as an anticon- 
vulsant, has found efficacy in neuropathic pain 
disorders including diabetic neuropathy [293] and 
post herpetic neuralgia [294]. No studies in IC have 
been reported. 


With the results of major surgery anything but cer- 
tain, the use of long-term opioid therapy in the rare 
patient who has failed all forms of conservative the- 
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rapy over many years may be considered. Opiates 
are seldom the first choice of analgesics in chronic 
pain states, but they should not be withheld if less 
powerful analgesics have failed [295,296]. As this is 
a difficult decision, and involves a major commit- 
ment on the part of both the patient and physician, 
involvement of a pain specialist is helpful. A single 
practitioner has to take responsibility for pain treat- 
ment and write all prescriptions for pain medications 
[297]. Opioids are effective for most forms of mode- 
rate and severe pain and have no ceiling effect other 
than that imposed by adverse events. The common 
side effects include sedation, nausea, mild confusion, 
and pruritis. These are generally transient and easily 
managed. Respiratory depression is extremely rare if 
they are used as prescribed. Constipation is common 
and a mild laxative is generally necessary. The major 
impediment to the proper use of these drugs when 
they are prescribed for long-term nonmalignant pain 
is the fear of addiction. Studies suggest the risk is 
low [298]. The long-acting narcotic formulations 
that result in steady levels of drug over many hours 
are preferable. 


No studies on the long-term use of narcotics for the 
symptoms of interstitial cystitis have been reported 
to date. Nevertheless, it is important to include them 
in any discussion of therapy for interstitial cystitis. 
Chronic opioid therapy can be considered as a last 
resort in selected patients. It is most safely adminis- 
tered in the setting of a pain clinic, requiring frequent 
reassessment by both patient and physician [299]. 


X. INTRAVESICAL THERAPY 


BACKGROUND 


Today several drugs are available in many parts of 
the world for intravesical therapy for interstitial cys- 
titis. These include dimethyl sulfoxide (DMSO), 
chlorpactin, hyaluronic acid, heparin, and pentosan- 
polysulphate (PPS). The latter three are purported to 
restore the glycosaminoglycan (GAG) layer. 


Drugs that have been proposed for intravesical admi- 
nistration in interstitial cystitis, their reported effica- 
cy, and their Oxford levels are listed in tables 13 and 
14. 


1. RESINIFERATOXIN (RTX) 


Lazzeri’ et al. demonstrated that the prolonged intra- 
vesical instillation by in situ drug delivery system 
supports the efficacy of RTX in the treatment of 


Table 13. Some of the intravesical medications that have been used for treatment of IC/PBS 


DRUG RCT % SUCCESS 

Silver Nitrate [312,358-360] No 60% 

Clorpactin WCS-90 [87,355,356,361] No 60% 

DMSO [341,343,345 346,348 362,363] Yes 70% 

BCG [336-338,364] Yes Conflicting RCT data as to efficacy 
RTX [319,320,365] Yes No proven efficacy 

Hyaluronic Acid [234,320-324 366] Yes No proven efficacy 

Heparin [145,326] No 60% 

Chondroitin Sulfate [327] No 33% 

Lidocaine [328-331 ,333 334] No 65% 

Capsaicin [335] No No demonstrated efficacy 
Oxybutinin [210,367] No Efficacy suggested 

Doxorubicin [350] No Anecdotal efficacy 

PPS [349] Yes Suggestion of possible efficacy 40% 


Table 14. Intravesical therapy for IC Assessments according to the Oxford System 


Level of Evidence 


Grade of Recommendation 


DMSO 
Hyaluronic Acid 
RTX 

Heparin 
Lidocaine 

BCG 
Oxybutinin 

PPS 

BTX-A 


Chondroitin sulfate 
Clorpactin WCS 90 


Doxorubicin 


2 
1 
1 


Ó WwW 
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not recommended pending 
further clinical trials 


C 
C+ 
D 


interstitial cystitis patients [319]. The dosage and the 
treatment schedule are unknown. Further studies are 
necessary to confirm these results. Recently an 
unpublished phase 2 safety and proof of concept 
multicenter, placebo-controlled trial conducted by 
ICOS Corporation of Bothell, WA found no signifi- 
cant efficacy of RTX compared with placebo, 
although no safety issues were identified [320]. 


3. HYALURONIC ACID/SODIUM HYALURONATE 


Intravesical hyaluronic acid has been used as an epi- 

thelial coating in joints. An intravesical instillation of 
40 mg weekly for 4- 6 weeks has been approved in 
Europe and Canada as a treatment for IC. Though 
several clinical studies have shown efficacy for inter- 
stitial cystitis [234,321-323] no randomized control- 
led study has been published. 


However, in the summer of 2003 Bioniche Life 
Science Inc. [324] and in the spring of 2004 ( Sei- 
kagaku Corporation) [325] reported double blind, 
placebo-controlled, multicenter clinical studies of 
their respective hyaluronic acid preparations 
(40mg or 200mg per cc), and found no significant 
efficacy of sodium hyaluronate compared to place- 
bo. Neither preparation has been approved for use 
for IC in the United States. 


4. HEPARIN 


Two clinical studies of intravesical heparin in 
patients with interstitial cystitis have been reported 
[145,326]. These trials suggested that intravesical 
heparin can relieve bladder symptoms in most 
patients. However, no adequately designed control- 
led studies of heparin have been published, and fur- 
ther randomized controlled trials (RCTs) are neces- 
sary to confirm efficacy and safety 


5. INTRAVESICAL CHONDROITIN SULFATE 


Chondroitin sulfate demonstrated a 33% response 
rate (intent to treat) in 18 patients in an open label 
trial for interstitial cystitis. A further study is neces- 
sary to confirm accuracy of the only reported trial 
[327]. 


6. LIDOCAINE 


Several clinical studies of this drug in patients with 
interstitial cystitis have been reported [328-334]. All 
involved electromotive drug administration 
(EMDA), which utilizes an electric current to facili- 
tate the active transport of ionized drugs. While 
short-term efficacy was demonstrated, randomized 


controlled studies are needed to determine its place 
in the treatment of interstitial cystitis. Two case 
reports suggested lidocaine is safe and efficacious 
[329,330]. Both articles demonstrated that repeated 
intravesical instillations of lidocaine in the urinary 
bladder relieved pain. A pharmacokinetic study of 
lidocaine shows that the decrease in pain scores in 
the interstitial cystitis group is related to concentra- 
tion of local anesthetic within the bladder wall. It 
blocks the sensory neurons within the submucosal 
plexus [328]. 


7. CAPSAICIN 


A detailed description of intravesical capsaicin, a C- 
fiber afferent neurotoxin, for treatment of interstitial 
cystitis can be seen in a recently published article by 
Fagerli et. al [335]. Further attempts for the treat- 
ment of interstitial cystitis should be performed to 
evaluate this drug in terms of efficacy, tolerability 
and safety. Its clinical usage is limited by pain occur- 
ring with intravesical administration and lack of pro- 
ven efficacy. 


8. BACILLUS CALMETTE-GUERIN (BCG) 


In 1994 Zeidman et. al reported the use of intravesi- 

cal BCG in the treatment of interstitial cystitis [336]. 
Subsequently, Peters et. al conducted a randomized, 
prospective, double-blind, placebo controlled trial 
[337]. Improvement of the symptoms was observed 
in 60% (9 of 15 patients) in the BCG-group compa- 
red to 27% (4 of 15 patients) in the placebo group. Of 
the BCG responders 8 of 9 (89%) continued to have 
an excellent response in all parameters measured at a 
mean of 27 months [338]. Levels of symptoms cor- 
related with cytokine levels in the urine [339]. 


Peeker et. al performed a prospective, randomized 
double-blind study with a crossover design between 
BCG and dimethyl! sulfoxide (DMSO) in interstitial 
cystitis [340]. BCG was not found to be efficacious. 
However, after DMSO therapy, a significant reduc- 
tion in urinary frequency was noted, but only in the 
ulcerative form of interstitial cystitis. A substantial 
pain decrease was noted in patients with ulcerative 
and nonulcer interstitial cystitis. 


A large, double blind, multicenter, placebo-control- 
led trial conducted by the National Institutes of Heal- 
th (NIDDK) is complete, and will be reported in the 
fall of 2004. This should provide a definitive answer 
on BCG safety and efficacy, and its place, if any, in 
the treatment of the painful bladder. 
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9, DIMETHYL SULFOXIDE (DMSO) 


Dimethyl sulfoxide (DMSO) remains the basis of 

intravesical therapy for interstitial cystitis. This 
drug has various effects but the way it acts on inter- 
stitial cystitis is not fully understood. As mentioned 
above, in a randomized double-blind controlled 
study with crossover design recently performed, it 
was reported that DMSO resulted in significant 
reduction of pain and also reduction of urinary fre- 
quency in patients with classic interstitial cystitis 
whereas no effect could be shown in patients with 
nonulcer interstitial cystitis [340]. Perez-Marrero et. 
al conducted a controlled crossover trial in 33 
patients [341]. Several other clinical studies or case 
reports of this drug in patients with interstitial cysti- 
tis have been reported [342,343] [344-348]. 


10. OXYBUTYNIN 


Barbalias showed that bladder training alone produ- 
ced a satisfactory result by gradually expanding the 
bladder, and an additional statistically significant 
improvement was evident with intravesical oxybuty- 
nin [210]. No adequately designed controlled trials 
of this drug for treating interstitial cystitis patients 
have been published. 


11. PENTSANPOLYSULPHATE (PPS) 


Only 1 small double-blind placebo controlled study 
with intravesical PPS instillation has been conducted 
[349]. Four of 10 patients treated with PPS showed 
improvement versus 2 of 10 on placebo. Further ran- 
domized controlled trials (RCTs) are necessary to 
determine its place in the treatment of interstitial cys- 
titis. 

12. DOXORUBICIN 


In one clinical trial [350] of three patients, intrave- 
sical doxorubicin seemed to have some beneficial 
effects in the treatment of interstitial cystitis. 


13. BOTULINUM TOXIN TYPE A (BTX-A) 


The therapeutic value of BTX-A stems partially from 
its ability to temporarily inhibit acetylcholine release 
and cause flaccid paralysis in a dose related manner. 
It can correct focal dystonia when injected into a 
muscle. In recent years there has been increasing evi- 
dence that BTX-A might also have analgesic proper- 
ties [351]. 


Initially this was thought to be due to relief of muscle 
spasm. However, botulinum has been shown to redu- 
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ce peripheral sensitization by inhibiting the release 
of several neuronal signaling markers, including glu- 
tamate and substance P, and reducing c-fos gene 
expression. 


It may affect the sensory feedback loop to the central 
nervous system by decreased input from the muscle 
tissue, possibly by inhibiting acetylcholine release 
from gamma motor neurones innervating intrafusal 
fibers of the muscle spindle [352]. 


Botulinum toxin type A (BTX-A) has been used 
effectively for years in different conditions with 
muscular hypercontractions. A recent study has 
demonstrated that intravesical BTX administration 
blocked the acetic acid-induced bladder pain res- 
ponses and inhibited CGRP release from afferent 
nerve terminals in the bladder mucosal layer in rats. 
These results support clinical trials of BTX-A for the 
treatment of interstitial cystitis and other types of 
visceral pain [353]. 


A multi-institutional case series was recently presen- 
ted that examined the effect of intravesical Botox or 
Dysport on 13 patients with refractory interstitial 
cystitis [354]. Overall, 9 of 13 patients (69%) noticed 
subjective improvement from BTX-A treatment. 
Improvements in symptoms lasted a mean of 3.72 
months (range 1 to 8). No systemic complications 
such as respiratory depression, muscle weakness or 
fatigue were observed. However, 2 patients treated 
with intravesical Botox injection noticed a decrease 
in the force of urinary stream with some need to 
strain to void. 


Botox cannot be recommended for clinical use out- 
side of carefully controlled studies. 


14. CLORPACTIN WCS 90 
(HYPOCHLOROUS ACID) 


Clorpactin is a trade name for closely related, highly 
reactive solutions having a modified derivative of 
hypochlorous acid (oxychlorosene) in a buffered 
base. It has oxidizing and detergent effects. Wishard 
et. al [355] reported on 20 patients treated with 0.2% 
Clorpactin gently lavaged in the bladder for 3-5 
minutes without anesthesia; 14 had subjective 
improvement. Murnaghan et. al [356] noted impro- 
vement in 14 of 17 patients, though 10 required fur- 
ther treatment during the average 2 year follow-up 
(level 3). Messing [87] used a 0.4% solution under 
anesthesia administered at 10cm water pressure. 
Success rate was 72%. Reflux is a contraindication, 
as ureteral fibrosis has been reported [357]. 


XI. SURGERY FOR INTERSTITIAL 
CYSTITIS/PAINFUL BLADDER 
SYNDROME 


Interstitial Cystitis/Painful Bladder Syndrome 
(IC/PBS) is a chronic and debilitating disease. Sur- 
gical options should be considered, however, only 
when all conservative treatment has failed. The 
patient should be informed of all aspects of surgery 
and understand consequences and potential side 
effects of surgical intervention. An experienced sur- 
geon familiar with the particular surgical technique 
should perform the procedure. 


1. SURGERY ON NERVOUS SYSTEM 


a) Sacral nerve neuromodulation consists of tempo- 
rary percutaneous sacral $3 or S4 root stimulation 
and permanent implant for those who respond well to 
a temporary one. Zerman et. al reported significant 
improvement in a 60-year-old woman treated for 
severe interstitial cystitis pain using sacral nerve sti- 
mulation implant. Pain and accompanying bladder 
dysfunction were improved by temporary and per- 
manent sacral nerve stimulation for up to six months 
[368](Level 4). Maher et. al showed that temporary 
stimulation was effective in 73% of 15 women with 
refractory IC/PBS [369]. Mean voided volume 
during treatment increased and mean daytime fre- 
quency, nocturia and pain decreased significantly. As 
indicated by the Short Urinary Distress Inventory 
and SF-36 Health Survey, the quality of life parame- 
ters of social functioning, bodily pain and general 
health significantly improved during the stimulation 
period (Level 3). Zermann et. al reported that percu- 
taneous S3 nerve root neurostimulation improves not 
only symptoms but normalizes urinary HB-EGF 
levels and antiproliferative activity in patients with 
interstitial cystitis [370] (Level 3). Comiter et. al 
reported a series of 25 patients with a mean age of 47 
years and refractory interstitial cystitis who were 
prospectively evaluated with temporary sacral nerve 
stimulation. Seventeen patients who demonstrated 
50% improvement in frequency, nocturia, voided 
volume and average pain received a permanent 
sacral nerve stimulator implant. At an average of 14 
months follow-up mean daytime frequency, nocturia 
and mean voided volume improved significantly. 
The average pain decreased from 5.8 to 1.6 points on 
a scale of 0 to 10 and Interstitial Cystitis Symptom 
and Problem Index scores decreased from 16.5 to 6.8 
and 14.5 to 5.4, respectively. Of the 17 patients 16 
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(94%) with a permanent stimulator demonstrated 
sustained improvement in all parameters at the last 
postoperative visit [371] (Level 2). 


Sacral Nerve Modulation is a promising surgical 
treatment for IC/PBS. It still should be considered 
investigational. 


b) Cystolysis- peripheral denervation. Hunner [127] 
simply dissected bladder from surrounding tissue. 
Initial results were encouraging however after 3 
years of follow-up symptoms reoccured (Level 4). 
Worth and Turner-Warwick [372] attempted to do 
more formal cystolysis and were more successful in 
regard to symptoms (Level 4). Worth [373] followed 
patients up to 7 years and found bladder areflexia a 
significant complication of this procedure , . Patients 
had to use Crede technique or even be on self inter- 
mittent catheterisation (Level 4). Albers & Geyer 
[374] reported recurrence after 4 years in most of the 
patients (Level 4). 


° Cystolysis — peripheral denervation is not indica- 
ted for IC/PBS 


c) Sympathetic denervation. Visceral pain is trans- 
mitted in most of the cases by sympathetic nervous 
system. Gino Pieri [375] applied this principle to the 
bladder pathology and suggested resection of super- 
ior hypogastric plexus (presacral nerves), paraverte- 
bral sympathetic chain and gray rami from S1-3 gan- 
glia (Level 4). This was repeated by Douglass [376] 
a few years later. Immediate results were very good; 
however Nesbit [377] showed that the long term 
results were short lived , (Level 4). 


e Sympathetic denervation is not indicated for 
IC/PBS 


c) Parasympathetic denervation. Based on presump- 
tion that S2-S4 segments contribute to bladder inner- 
vation Moulder and Meirowsky [378] used S3 neu- 
rectomy in 3 patients (Level 5) with good long term 
follow-up (Level 4). A larger series was reported by 
Milner [379] and Mason [380] (Level 3) but results 
after five years were not encouraging (Level 3). To 
improve results selective dorsal sacral roots neurec- 
tomy, unilateral or bilateral, was introduced by 
Bohm and Franksson [381] . The outcomes of this 
procedure were unclear (Level 4). 


e Parasympathetic denervation is not indicated for 
IC/PBS 


2. BOWEL SURGERY 


a) Bladder augmentation- cystoplasty. This proce- 
dure has been commonly used for refractory IC/PBS 
for years. First reports of ileocystoplasty from 1958 
were very satisfactory [382](Level 4). Later publica- 
tions were less clear with good results varying from 
up to 100% [383,384] to 25% [309,385] (Level 4). 
Cystoplasty is usually done with or without bladder 
resection. 


Cystoplasty alone was reported as early as 1967 by 
Turner-Warwick and Ashken [3867]advocating aug- 
mentation with removal of the diseased tissue (Level 
4). Several subsequent studies indicated that cysto- 
plasty with subtrigonal cystectomy offers better 
results than without subtrigonal cystectomy 
[384 387-389] (Level 4). These were all retrospecti- 
ve studies and conclusions should be taken with 
reservation. Cystoplasty with partial or total removal 
of the bladder requires bowel tissue substitution. Dif- 
ferent bowel segment are used to enlarge bladder. It 
is the general consensus that the intestine segment 
used for bladder augmentation should be detubulari- 
zed [390] (Level 5). Different bowel segments have 
been used for augmentation: 


e Ileum [309;384;389;3915383;392;393;394;395] 
(Level 4) 


° ileocecum [360;384;385;396;387;397] (Level 4) 
° cecum [383;398] (Level 4) 

° right colon [309,384,399] (Level 4) 

° sigmoid colon [392;389;396;387] (Level 4) 

° gastric segments [400;401] (Level 4) 


There is no significant different between different 
bowels segments in regard to outcome except for 
gastric tissue substitution which contributes more 
to dysuria and persistent pain due to production of 
acids. 


b) Cystoplasty with supratrigonal resection (i.e. tri- 
gone-sparing) has been reported in various studies. 
Von Garrelts [383] described excellent results in 
eight of 13 patients with a follow-up of 12-72 
months (Level 4). Bruce et. al [389] reported satis- 
factory relief of IC symptoms by ileocystoplasty and 
colocystoplasty in eight patients (Level 4). Dounis 
and Gow [402] reported improvement in pain and 
frequency in seven IC patients after supratrigonal 
cystectomy with ileocecal augmentation (Level 4). 
Kontturi et. al [387] used segments of colon and sig- 
moid colon in 12 cases38 (Level 4) with 100% 


symptoms free outcome in five patients augmented 
with sigmoid colon over 4.7 years of follow-up. Two 
of seven cases augmented with colon required ileal 
conduit and cystectomy. Linn et. al [403] followed 
six IC patients for 30 months, and reported that all 
were symptom-free and voided spontaneously 
(Level 4). Nielsen et. al [385] report was less favo- 
rable. Six out of eight patient (Level 4). Van Opho- 
ven et. al [404]reported the long-term (mean 5 years) 
results of orthotopic substitution enteroplasty in 18 
women with IC, using ileocecal (n = 10) or ileal (n= 
8) segments with only two failures. In the group 
[405] augmented with ileum, three patients required 
self-catheterization and one a suprapubic catheter 
(Level 3). Peeker et. al [406] found that patients with 
end-stage classic IC had excellent results following 
ileocystoplasty but not the patients with non-ulcer 
disease. Patients with low cystoscopic capacity 
(<200 ml) under general anaesthetic achieved better 
results [87,93 ,407,408] (Level 3-4). 


There is some weak evidence that cystoplasty with 
supratrigonal resection may benefit some selected 
patients. 


c) Cystoplasty with subtrigonal cystectomy — 
orthotopic continent bladder augmentation (i.e. with 
trigone removal but preservation of the bladder neck) 
in the management of IC has been reported less often 
[405 ,409-411] . Because of need of ureteral reim- 
plantation, it is associated with some risks of urine 
leakage, urethral stricture and reflux. Nurse et. al 
[412] blamed 50% (13 Out Of 25) surgical failures 
rate on the trigone left in place 54 (Level 4). 


Linn et. al [403] had three failures in 17 patients and 
half of the patients with good symptomatic response 
required self catherization 46 (Level 4). Nielsen et. al 
[385] had better results following orthotopic substi- 
tution with low bladder capacity (200 mL versus 525 
mL, respectively) (Level 4). Orthotopic continent 
bladder augmentation, particularly when removing 
the trigone, may cause incomplete voiding requiring 
intermittent self-catheterization. Therefore patients 
considering such procedures should be advised 
accordingly and must be considered capable of per- 
forming, accepting and tolerating self catheteriza- 
tion. 


There is no evidence that subtrigonal cystectomy 
with cystoplasty has any outcome advantage over 
supratrigonal cystectomy but is associated with 
more complications and poorer functional bladder 
rehabilitation. 
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3. TOTAL CYSTECTOMY AND URETHRECTOMY. 


This is the ultimate, final and most invasive option. 
It should be used as a last therapeutic resort in selec- 
ted patients. Techniques include simple or continent 
urinary diversion. Continent diversion may be prefe- 
rable for cosmetic reasons in younger patients. 


Simple urinary diversion with formation of an ileal 
conduit is the most common surgical treatment for 


IC/PBS4!3, Initially, diversion can be done without 
cystectomy and only when bladder pain is persistent, 
cystectomy may be considered. Bladder de-functio- 
nalization alone produced symptoms relief in several 
reports [414;309;93;87;415;414, ] (Level 3-4). Very 
often diversion is performed as a next step after 
unsuccessful bladder augmentation. To prevent fur- 
ther bowel resection, a bowel segment used for cys- 
toplasty can be often converted to a conduit [416] . 
In some patients chronic inflammatory changes have 
been seen in the cystoplasty pouch resembling inter- 
stitial cystitis [87,309,417,418] (Level 4), preven- 
ting one from using this technique. Similar bowel 
changes however have been described when cysto- 
plasty is performed for pathology other than intersti- 
tial cystitis, suggesting that these pathologic findings 
are not a direct result of the exposure of bowel to IC 
urine [419] (Level 4). Relatively good response to 
diversion with or without cystectomy have been 
reported in small series [385,420] (Level 4). 


CONTINENT URINARY DIVERSION 


Urinary diversion with and without cystectomy 
may be the ultimate option for refractory 
patients. Continent diversion may have better 
cosmetic and life style outcome but recurrence of 
IC in the pouch is a real possibility. 

Better outcome with surgical procedures can be 
achieved by; 

1. using detubularized intestinal segment, 

2. performing supratrigonal bladder resection 

3. selecting patients with low cystoscopic bladder 
capacity 


XII. FUTURE DIRECTIONS IN 
RESEARCH: INTERSTITIAL 
CYSTITIS / PAINFUL BLADDER 
SYNDROME 


The average delay in diagnosis of interstitial cysti- 
tis/painful bladder syndrome in the United States is 
5-7 years [57,63]. There are many reasons for this 


delay. They include the lack of a clinically available 
specific test for IC/PBS, the lack of awareness of the 
condition among health care professionals, as well as 
the public, and the lack of uniformly effective treat- 
ments - making IC a challenging condition to treat. 
In addition, research has been impeded by the lack of 
epidemiologic data and a poor understanding of the 
etiology and pathogenesis of IC/PBS, as well as the 
lack of financial support when compared with well 
known and better understood diseases [421]. 


There are eight recommendations for future direc- 
tions in research on IC/PBS that the committee 
believes will lead to a greater understanding of the 
pathophysiology of the condition and will have a 


major impact on its clinical treatment?! 


a) Investigate the cause and development of 
IC/PBS through studies that will: 


e Identify urinary, epithelial, inflammatory, vascu- 
lar, and neurologic abnormalities, as well as hor- 
monal influences 


e Identify specific markers associated with patho- 
genesis, risk, disease activity, prognosis, response 
to therapy, and remission 

° Identify genetic predisposition and patterns of 
familial inheritance 


e Classify subgroups of people based on abnorma- 
lities and markers 


b) Conduct epidemiologic research, including popu- 
lation and case-control studies of incidence, preva- 
lence, and natural history. Identify risk factors for the 
development of IC/PBS, and formulate preventive 
strategies. 


c) Develop a simple, non-invasive diagnostic test 
for ICIPBS. This will most likely involve urinary 
markers [156,167,422-424]. Urinary markers may 
help to subclassify various types of IC. This test will 
determine the diagnosis of IC/PBS in the female 
population, as well as determine the subset of men 
currently diagnosed with non-bacterial chronic pros- 
tatitis/chronic pelvic pain syndrome who may actual- 
ly have IC/PBS [422.] This test will also differentia- 
te patients with urinary incontinence/overactive 
bladder syndrome from those patients with IC/PBS. 


Determining if the potassium sensitivity test (PST) is 
actually correlated to urothelial permeability; if not, 
development of a practical test to measure urothelial 
permeability in humans. 


d) Investigate IC/PBS and co-morbid conditions 
such as vulvodynia, irritable bowel syndrome 
(IBS), fibromyalgia, inflammatory bowel disease 
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(Crohn’s disease and ulcerative colitis), chronic 
fatigue syndrome, and other autoimmune diseases 
such as lupus erythematosus and Sjogren’s syndro- 
me. Is IC an end-organ disease of the bladder or a 
systemic condition? Are there common underlying 
factors linking these conditions to IC/PBS [72,203]? 


e) Pathogenesis and treatment of pain in IC/PBS 
patients: The committee recommends a review of 
the literature on visceral pain as well as collaboration 
with the IASP (International Association for the 
Study of Pain) and other organizations that focus on 
the etiology, pathogenesis and treatment of visceral 
pain. It is essential that IC/PBS patients be provided 
with adequate pain management, particularly in view 
of the paucity of uniformly effective treatments for 
IC/PBS currently available. Suicides occur each year 
in this patient population due to ineffective pain 
management. 


f) Conduct clinical trials of novel therapies, inclu- 
ding pain medications, for the treatment of visceral 
pain. Avoid undue pharmaceutical industry influence 
as well as promotion of various prescription medica- 


tions and over-the-counter products that provide per- 
sonal financial gain to researchers. Complete finan- 
cial disclosure by researchers is imperative in order 
to avoid conflicts of interest. 


g) Develop new, uniform diagnostic criteria for 
IC/PBS so that research can be conducted internatio- 
nally in a comparable manner, until such time as a 
definitive test for IC/PBS is commercially available. 
(see # 3) 


h) Encourage standardization of biopsy techniques 
to enable formation of valid conclusions as to contri- 
butions of biopsy with regard to clinical and basic 
research questions. 


i) Resolve nomenclature of PBS/IC and its various 
subtypes in order to facilitate communication and 
research in the international community. Establish 
the place of PBS/IC in the spectrum of chronic pel- 
vic pain syndromes. 


A reasonable diagnostic and treatment algorithm 
based upon the current state of knowledge of PBS/IC 
is depicted in the figure 2 that follows. 
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Conservative and Pharmacological 
Management of Faecal Incontinence 
in Adults 


C. NORTON, W.E. WHITEHEAD 


D.Z. Biss, P. METSOLA, J. TRIES 


A. INTRODUCTION 


A working definition of Anal Incontinence (AI) was 
adopted at the last consultation [1] as: 


“Anal incontinence is the involuntary loss of flatus, 
liquid or solid stool that is a social or hygienic pro- 
blem”. 


It is proposed by this committee that the consultation 
adopt this definition, with the additional definition of 
“faecal incontinence” (FI) as identical except exclu- 
ding flatus. FI is covered in this chapter, except 
where anal incontinence is specified. 


This chapter covers conservative management of FI 
in adults. Covered elsewhere in the volume are sur- 
gical management (Committee 19), and management 
in children (Committee 11), people with neurological 
disease or injury (Committee 12) and frail older 
people (Committee 13). Risk factors and prevention 
are covered for all groups. Some techniques develo- 
ped and evaluated in these specific groups may have 
applications to an adult population, but most have 
not yet been evaluated. 


Conservative management is defined as any non- 
operative, non-drug intervention designed to impro- 
ve FI incontinence or prevent deterioration. No stu- 
dies were found exploring how to select patients for 
operative vesus conservative or drug management, 
nor comparing the approaches in comparable patient 
groups, so patient selection remains empirical. 


However, the committee recommends a trial of 
conservative and drug management in the vast majo- 
rity of patients before considering surgical options 
because these conservative options are comparative- 
ly inexpensive and involve no significant morbidity 
(see algorithm). Exceptions would be patients with 
acute traumatic anal sphincter rupture or an endoso- 
nographically confirmed major defect in the external 
anal sphincter in the presence of gross faecal incon- 
tinence: these patients would be referred for surgical 
evaluation. 


B. RISK FACTORS FOR 
FAECAL INCONTINENCE AND 
STRATEGIES FOR 
PREVENTION 


I. AIMS 


The goals of this section are (a) to identify risk fac- 
tors for faecal incontinence (FI) and (b) to identify 
and evaluate prevention studies in adults. 


e Definition of Prevention 


Primary prevention is defined as the elimination of 
risk factors. Examples are fluorination of drinking 
water and vaccination for diseases. Secondary pre- 
vention refers to detecting and treating diseases at an 
early stage when there may be few or no symptoms, 
in order to prevent disease progression and possible 
sequelae. Examples are screening programmes to 
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Management of Faecal Incontinence in Adults 


Patient presents with faecal incontinence: Basic assessment 
(history, examination, medication review) 


U U U 


If medical investigations or treatment No alarm Immediate surgical referral: 
indicated (e.g. alarm signals, active IBD) signals complete rectal prolapse; acute 
address these before proceeding sphincter trauma; major recto- 
vaginal fistula; “major” EAS 

| defect or perineal deformity 


Patient education. 
Address reversible risk factors (e.g. medication); Fails 


PFME (C); Diet counselling; Soluble fibre (loose stool (A); 
Manage constipation; Toilet access (physical & social). 


i Fails 


Add: Medication: Loperamide (Loose stools/ 
increased frequency) (B); Laxatives (constipation) (C); 
Irrigation (selected & neurological (C) 


Fails: consider 


Fails e Diagnostic testing: 
* Anorectal manometry 
i aasma ° Endoanal ultrasound 
Add Biofeedback (C) . MRI 


No major sphincter defect, 


Major sphincter defect failed biofeedback 


I 


Sphincteroplasty 


Fails | 


Repeat endoanal ultrasound 


í k. Consider: 


Persistent No sphincter i F i 
= s wass 
| e Sacral nerve stimulation; 
- Dynamic graciloplasty; 
e Artificial sphincter; 
* Consider repeat sphincteroplasty Fails e Antegrade irrigation; 
+/- biofeedback < Stoma 
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detect mild hypertension, followed by treatment of 
identified cases. Tertiary prevention refers to the 
treatment of established disease to prevent or rever- 
se symptoms. The distinction between secondary and 
tertiary prevention is sometimes blurred. The scope 
of this section includes a discussion of primary and 
secondary prevention but does not include tertiary 
prevention (covered in other sections). 


Il. METHODOLOGY 


The Medline database was searched for all articles in 
all languages published in the last 10 years that were 
captured by the following search terms: epidemiolo- 
gy, risk factors and prevention cross-referenced with 
faecal incontinence or anal incontinence. These 
searches captured 459 articles which were reviewed 
for their relevance to the topic first by titles, then by 
abstracts, and finally by text of the articles. This 
search strategy was supplemented by a search of the 
Cochrane database and by focused searches on disea- 
se entities or other risk factors (e.g. haemorrhoids, 
ulcerative colitis, Crohn’s disease) that were not 
identified as risk factors in the search but that were 
known to the authors to be associated clinically with 
FI. 


The epidemiological data were evaluated on two pri- 
mary criteria: representativeness and sample size. 
We gave preference to population-based studies of at 
least 1000 subjects for the identification of demogra- 
phic and other major risk factors (Table 1). Howe- 
ver, FI is a relatively infrequent condition affecting 
approximately 2.2% of the population [2, 3] and 
many of the diseases or conditions that are risk fac- 
tors for FI are themselves rare (e.g., spina bifida, 
imperforate anus). Consequently, population based 
studies are unlikely to identify these risk factors. We 
therefore also included “enriched” samples which, 
for example, estimated the prevalence of FI in 
patients with these disorders. However, we avoided 
studies in which the method of ascertaining the 
sample was likely to over-estimate the association of 
the disease or condition with FI, for example, 
patients with diabetes who were referred to a gas- 
troenterologist for evaluation. 


In some instances we have reported possible risk fac- 
tors on the basis of small or methodologically flawed 
studies when better studies were not available. We 
have identified these instances. Table 2 gives sur- 
veys of prevalence in Nursing Homes. 


HI. PREVALENCE OF FI AND RISK 
FACTORS 


The median prevalence of FI among high quality 
population-based studies is 3.0%, including both 
men and women, but the range is up to 17% for men 
and 25% for women [4]. When the data are broken 
down by type of incontinence, liquid incontinence is 
2-3 times more common than solid stool incontinen- 
ce, and incontinence for flatus is 2-3 times more 
common than the combination of liquid and solid (5- 
8). Soiling or staining of underclothes, which is often 
not included in the definition of FI, was reported to 
occur in 21% of men and 14.5% of women in one 
study [9]. 


1.PATIENT CHARACTERISTICS ASSOCIATED 
WITH INCREASED RISK OF FI 


a) Age 


Nine population-based studies (Table 1 includes only 
good quality studies), assessed age as a risk factor: 6 
of these studies found age to be a significant risk fac- 
tor in both men and women [2, 3, 6, 8, 10, 11], one 
reported it to be significant for women only [9], one 
found it to be significant in men only [4], and one 
found no significant association with age [7]. Some 
of the age-related increase in prevalence of FI may 
be attributable to age-related declines in general 
health, muscle strength, mobility, and cognitive 
functioning, and the increased prevalence of other 
diseases that may contribute to FI (see below). 


b) Gender 


Of 8 population-based studies that surveyed both 
men and women (Table 1), exactly half [3, 8-10] 
found a greater prevalence in women. No study 
reported a significantly greater prevalence in men. A 
greater preponderance of FI in women, when it has 
been found, has usually been attributed to obstetrical 
injury. 

c) Race 


A postal survey carried out in 7,879 women who 
delivered babies during the same year at three hospi- 
tals — one in England, one in Scotland, and another in 
New Zealand — showed a higher incidence of FI in 
Asian women than in Caucasians (OR=3.2) [12]. A 
higher incidence of obstetrical injury in Asian as 
compared to Caucasian women was reported in two 
other surveys [13, 14]. The prevalence of obstetrical 
tears during spontaneous vaginal delivery was also 
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Table 1. Population Based Surveys 


Source 


Design 


Risk Factors 


Results 


Nelson et al 


Random digit dialing telephone survey in Age 


Adjusted OR=1.01 (CI, 1.01-1.02) 


[1995] 6,959 community dwelling adults, all ages. Female sex OR=1.51 (CI, 1.10-2.11) 
FI definition includes flatus. Physical limitations OR=1.82 (CI, 1.20-2.74) 
Poor general health OR=1.64 (CI, 1.48-1.91) 
Overall prevalence 2.2% 
Perry et al Postal survey in 15,904 randomly selected Age Significant association 
[2002] community dwelling adults aged >40 years. Gender No difference 


FI definition not include flatus but required 


frequency of "several times a month." 


Overall prevalence 3.0% age >40 


Kalantar et al 
[2002] 


Postal survey of 477 randomly selected 
community dwelling Australian adults, all 


ages. FI definition excluded flatus and 
acute diarrhea. 


Age 

Female sex 

Perianal injury/surgery 
Loose stool 

Stool urgency 

Poor general health 
Straining, hard stools 


Significant association 

No difference 

Significant association 
Significant association 
Significant association 
Significant association 

No association 

Prevalence 2% solid, 9% liquid 


Walter et al 
[2002] 


Postal survey of 2000 randomly selected 
Swedish community dwelling adults aged 
31-76. Distinguished flatus and soiling 
underwear from loss of solid or liquid. 


Threshold was at least monthly. 


Age 
Female sex 


Loose stools 


Significant association in women 
Significant association for solid 
or liquid stool. Men reported 
more soiling of underwear. 
Significant association 

Overall prevalence not given 


Edwards, Jones 
[2001] 


Interviews in home of 2.818 men and 
women >65 yrs. FI defined by the 
question,"Do you have any difficulty 
in controlling your bowels?" 


Age 

Female sex 

Anxiety & depression 
Physical disability 
Urinary incontinence 


Significant association 
Significant association 
Significant association 
Significant association 
Significant association 
Overall prevalence 3% age >65 


Nakanishi et al 
[1997] 


Interviews in home of 1.405 men & 
women >65 yrs. 


Age 

Female sex 
Physical disability 
Stroke 

Dementia 


Significant association 

No association 

Significant association 

Significant association 

Significant association 

Prevalence 8.7% men, 6.6% women 


Roberts et al 
[1999] 


Postal questionnaire in age-stratified 
population sample of 778 men and 


762 women aged >50 yrs. FI definition 


did not include uncontrolled flatus. 


Urinary incontinence 


Age 


> half of FI men and women had 
urinary incontinence 

Significant for men but not women 
Prevalence 17.0% for men and 
24.6% for women 


Bytzer et al 


Postal survey of 8657 randomly selected 


Diabetes mellitus 


FI "Sometimes": 12.8% for DM, 


[2001] Australian adults (60% response rate), 3.8% for controls (p<.001). 
including 423 with self-reported DM. FI "Often": 2.6% vs. 0.8%, 
OR=2.74 (CI, 1.40-5.37). 
Chen et al Door-to-door survey of 1,253 Taiwanese POP OR=3.2 (CI, 1.1-8.9) 
[2003] women representative of the population. Parity >1 OR=3 4 (CI, 1.2-9.5) 
FI definition included flatus. Prior GYN surgery OR=1.8 (CI, 1.1-2.9) 
Hypertension OR=2.4 (CI, 1.2-4.9) 


Overactive bladder 


OR=3.2 (CI, 1.6-6.7) 
Prevalence 2.8% FI, 8.6% flatus 


MacLennan et al 
[2000] 


Interviews in homes of 3,010 men & 
women >15 yrs. Distinguished 


incontinence for flatus from incontinence 


for stool. 


Age 
Female sex 


Parity >1 

Sphincter repair 

Vaginal vs. C-section 
Vaginal vs. Instrumental 


Significant association 

OR=1.7 (CI, 1.3-2.2) for flatus; 
OR=1.6 (CI, 1.0-2.5) for stool 
Significant association 

No association 

No association 

No association 

Prevalence 2.3% for FI & 6.8% 
for flatus in men; 3.5% for FI & 
10.9% for flatus in women 


Fornell et al [2003] 


Postal survey of 1000 randomly selected 
40 year-old and 1000 randomly selected 
60 year-old Swedist women. FI defined as 
leakage >1/month; UI defined as leakage 


weekly or more often. 


3rd or 4th degree tear 
Parity 

Vacuum extraction 
Urinary Incontinence 
Pelvic Heaviness 
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OR=9.1 (CI, 3.0-27.3) for solid stool 
No significant association 

No significant association 

OR=5.9 (CI, 2.4-14.6) for solid stool 
OR=3.3 (CI, 1.6-7.0) for solid stool 
Prevalence 8.9% FI, 11.4% flatus 


Table 2. Nursing Home Surveys 


Source Design 


Risk Factors 


Results 


HCFA minimum data set for Wisconsin 
skilled nursing facilities for 1992 & 1993. 


Nelson et al 
[1998] 


Urinary incontinence 
Tube feeding 

Loss of ADLs 
Diarrhoea 

Truncal restraints 
Pressure ulcers 
Dementia 

Impaired vision 
Faecal impaction 


OR=12.6 (CI, 11.5-13.7) 


OR=7.6 (CI, 5.6-10.4) 
OR=6.0 (CI, 4.7-7.7) 
OR=3.3 (CI, 2.7-4.2) 
OR=3.2 (CI,4.7-7.7) 
OR=2.6 (CI, 2.2-3.0) 
OR=1.5 (CI, 1.4-1.7) 
OR=1.5 (CI, 1.4-1.7) 
OR=1.5 (CI, 1.1-2.1) 


Constipation OR=1.4 (CI, 1.3-1.6) 
Stroke OR=1.3 (CI, 1.2-1.5) 
Male sex OR=1.2 (CI, 1.1-1.3) 
Johanson et al All 388 residents of 5 nursing homes, both Diarrhoea OR=8.0 (CI, 3.0-21.0) 
[1997] skilled & unskilled. Questionnaire was Wheelchair dependent OR=2.7 (CI, 1.7-4.0) 
completed by patient if possible, otherwise Dementia OR=4.3 (CI, 2.8-6.8) 
by investigator or nursing staff. FI defined Male sex OR=2.5 (CI, 1.5-4.1) 
as any involuntary leakage or soiling. Age <65 yrs OR=2.6 (CI, 1.0-6.5) 
Daily exercise (-) OR=0.5 (CI, 0.3-0.7) 
Hard stools (-) OR=0.2 (CI, 0.1-0.7) 
Chassagne et al Incidence of new-onset FI in 1,186 residents Hx urinary incontinence OR=2.9 (CI, 1.8-2.6) 
[1999] of nursing homes or long-term care facilities. Decreased mobility OR=1.8 (CI, 1.1-3.0) 


234 (20%) developed FI within 296 days. 


Risk of long-lasting FI reported. 


greater in Hispanic subjects and Filipinos [13]. No 
published data were found on the relative rates of FI 
in African Americans compared to Caucasians. 


d) Diarrhoea 


The only two population-based studies to assess 
loose stools as a risk factor [6, 9], reported an asso- 
ciation between loose stools and FI. This is consis- 
tent with reports that FI is more prevalent in patients 
with irritable bowel syndrome [15], patients with ill- 
nesses that produce diarrhoea [16-18], and in people 
who run long distances for exercise [19]. The asso- 
ciation between FI and diarrhoea is even more robust 
in nursing home studies [20, 21] Whenever the fre- 
quency of FI is reported separately for solid, liquid, 
and gas, liquid incontinence is found to be more fre- 
quent than solid stool incontinence, and gas is found 
to be the most common type of incontinence [5, 8, 
22]. 


Potentially preventable causes of diarrhoea, which is 
a major risk factor for FI, include drugs, dietary sup- 
plements, and some foods. Drugs known to cause 
diarrhoea as a side-effect include antibiotics, espe- 
cially the erythromycin analogs, tegaserod, the 
SHT4 agonist used to treat constipation-predominant 
irritable bowel syndrome, the serotonin reuptake 


Hx dementia 
MMSE score <15 
Associated mortality 


OR=2.1 (CI, 1.2-3.5) 
OR=2.5 (CI, 1.4-4.4) 
16% vs. 6.7% (p<.001) 


inhibitor class of antidepressants, digoxin, and laxa- 
tives. Chronic laxative dependence or abuse may 
cause frequent diarrhoea. Food supplements that 
have been reported to cause diarrhoea include lacto- 
se (in lactase deficient individuals), fructose, sorbi- 
tol, aspartame, and other artificial sweeteners that are 
poorly absorbed, and fat substitutes such as olestra. 
Some natural foods such as prunes and figs may also 
cause diarrhoea. The research literature has not esta- 
blished that these foods, food additives, and drugs 
cause FI, but it has established a link to diarrhoea. 


e) Constipation 


Constipation was found to be a significant positive 
risk factor for FI in one nursing home survey [21], 
but in another study, hard stools appeared to be pro- 
tective [20]. Constipation is considered to be the 
most common aetiology for FI in children (often 
referred to in the paediatric literature as encopresis 
when there is no recognized structural anomaly to 
explain the incontinence) [23, 24] The mechanism 
that is presumed to explain constipation-related fae- 
cal incontinence is overflow: a mass of hard stool in 
the rectum or sigmoid blunts sensitivity for percei- 
ving the movement of new stool into the area and 
also reflexly dilates the internal anal sphincter allo- 
wing liquid stool to seep out [23]. 


1527 


J) Poor general health 


In population-based surveys, poor general health is a 
risk factor for FI that is independent of diarrhoea [6]. 
FI is associated with increased mortality both in 
community dwelling older subjects [11] and in nur- 
sing home patients [25]. 


g) Physical limitations 


Three population-based surveys assessed physical 
limitations and found them to be risk factors for FI 
[3, 10, 11]. In nursing home patients, mobility 
impairment is consistently found to be a predictor of 
FI [20, 21, 25]. 


h) Cognitive impairment 


Dementia is also a significant predictor of FI both in 
the community [11] and in nursing homes [20, 21, 
25]. Stroke, which may be associated with either 
cognitive impairment or focal lesions in the neurolo- 
gical pathways responsible for reflex and voluntary 
control mechanisms, is also a risk factor for faecal 
incontinence [11, 21]. The prevalence of FI in those 
with mild learning disability is little different from 
that of the general population, rates for those with 
moderate and severe learning disability are higher 
than population norms and are similar to each other, 
prevalence is substantially higher in those with a pro- 
found learning disability [26]. Nevertheless, around 
half of those with a profound disability will acquire 
bowel control by adulthood. 


i) Physical exercise and work 


Exercise has been found to increase propagated colo- 
nic contractions [27, 28], which is the presumed 
mechanism for runner’s diarrhoea. Exercise is often 
recommended as a means of promoting a regular 
bowel habit with complete evacuation, but exercise 
may not be feasible for people with mobility diffi- 
culties. The epidemiological literature is consistent 
in showing less constipation in people who report 
that they exercise [29]. It is known that endurance 
running is associated with diarrhoea and FI in over 
10% of individuals [30]. There are no studies on pre- 
vention of runner’s diarrhoea and faecal incontinen- 
ce, although presumably avoiding the activity is an 
option. 


Excessive exercise may also be a factor in rectal pro- 
lapse. This is seen in young women with anorexia 
nervosa who combine excessive exercise with extre- 
me nutritional impairment, presumably thus compro- 
mising tissue quality. Women whose jobs involving a 
lot of heavy lifting are more likely to need vaginal 
prolapse surgery than the general population (OR 


1.6) [31], but it is not known if they are also at 
increased risk of FI. It is not known if avoidance of 
heavy lifting would prevent FI development in an at- 
risk population. 


j) Weight 


Overweight or obese body mass index (BMI) is asso- 
ciated with an increased risk of anal and faecal incon- 
tinence in women, with a BMI over 30 having an OR 
of 1.8 for gas incontinence, 2.5 for loose stool incon- 
tinence and 1.3 for solid stool incontinence when 
compared to women with a normal BMI [1.e. <25) [5]. 
It is not known whether weight loss would improve FI 
in obese women, nor if weight gain prevention strate- 
gies would contribute to preventing FI in adults. 


2. OBSTETRICAL AND OTHER INJURIES TO THE 
PELVIC FLOOR 


Table 1 shows population-based studies some of 
which assessed obstetrical history, and Table 3 
shows surveys of samples enriched by recruitment 
from obstetrical hospitals or urogynaecology clinics. 


a) Parity 


Three out of 4 surveys found that parity was a risk 
factor for FI. The first vaginal delivery carries the 
greatest risk of new onset FI [32], and each subse- 
quent delivery adds to that risk [5,7, 8, 33]. 


b) Forceps delivery 


Three of 4 studies show that forceps delivery is a risk 
factor for FI, and one of two studies shows that for- 
ceps delivery is a risk factor for sphincter tear. 


c) Vacuum extraction 


The evidence here is more equivocal, one of three 
studies show that vacuum extraction is a significant 
risk factor for FI, and one (of one) study shows that 
vacuum extraction increases the risk of sphincter 
tear. 


d) Episiotomy 


Two of two studies showed a significant association 
between midline episiotomy and sphincter tears, but 
the single study looking at the risk of FI found no 
significant association with episiotomy. 


e) Large baby 


Two of two studies [32, 34] assessing the effects of 
having a large baby on sphincter tears were positive, 
as was a study of the effects of gestational age [32], 
however, a single study examining the impact of 
baby size on the risk of FI showed no association 
[33]. 
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Table 3. Obstetric Samples 


Source 


Design 


Risk Factors 


Results 


MacArthur et al 
[2001] 


Postal questionnaires sent to all women 
delivered during 1 year at 3 hosptials: one 
in Scotland, one in England, and one in 
New Zealand. Questionnaires completed 


Forceps delivery 
C-section 

Age >35 yrs 
Asian origin 


3 months post-partum. N=7879 (71% response) Vacuum extraction 


Episiotomy 
Body mass index 


OR=1.94 (CI, 1.30-2.89) 
OR=0.58 (CI, 0.35-0.97) 
OR=1.75 (CI, 1.04-2.94) 
OR=3.21 (CI, 2.04-5.05) 
No association 
No association 
No association 


Faltin et al 
[2001] 


Questionnaire study in 666 women from 
general outpatient clinic, 298 from antenatal 
clinic, 264 from urogynecology, and 984 
from a population sample. FI definition 

was solid, liquid, or flatus at least monthly. 


Parity 

Anal sphincter tear 
Baby over 4 Kg 
Operative delivery 


OR=3.1 (CI, 1.6-6.0) 

OR=4.4 (CI, 2.0-9.1) 

No association 

Univariate but not multivariate 
association 


MacArthur et al 
[1997] 


Home interview by midwife about 10 months 
after delivery in 906 women. Assessed new 
onset FI for solids or liquids. 


Vacuum extraction 
Forceps delivery 
C-section (elective) 


Significant association 
Significant association 
Trend favoring protective effect 


Fenner et al 
[2003] 


Medical chart review of 2,858 primiparous 
mothers delivered vaginally at U. Michigan. 


Assessed risk of 3rd & 4th degree lacerations. 


Questionnaire also mailed at 6 months but 
response rate was only 29%. 


Age 

Baby wt >4 Kg 
Forceps delivery 
Vacuum delivery 
Midline episiotomy 


OR=1.04 (CI, 1.02-1.06) 
OR=2.19 (CI, 1.61-2.99) 
OR=4.75 (CI, 3.43-6.57) 
OR=3.51 (CI, 2.64-4.66) 
OR=2.24 (CI, 1.81-2.77) 


Zetterstrom et al 
[1999] 


For dependent measure of sphincter tears, 
hospital records of 845 women evaluated. 
FI was assessed by postal questionnaire 
at 0,5, & 9 months postpartum, but data 


First delivery 

Gesta age >294 days 
Fundal pressure 
Midline episiotomy 


OR=9.8 (CI, 3.6-26.2) 
OR=2.5 (CI, 1.0-6.2) 
OR=4.6 (CI, 2.3-7.9) 
OR=5.5 (CI, 1.4-18.7) 


on relative risk were not presented. 


3. SEQUAELAE OF GI SURGICAL PROCEDURES 


a) Colectomy and ileoanal anastamosis 


Because ulcerative colitis and familial polyposis 
both convey a high risk of colon cancer, the colon is 
often removed prophylactically. While a number of 
variations in surgical technique have been described, 
the commonest procedure is to create a neorectum 
from loops of ileum sewn together to create a pouch 
and to connect this to the anal canal. A temporary 
ileostomy is usually performed to give the pouch 
time to heal. Post-operatively, 25-35% of these 
patients have daytime FI [35-38] and 32-52% have 
nocturnal FI [35, 35, 36]. Fazio and colleagues [38] 
reported that the preoperative frequency of FI was as 
great in their series of patients as was post-operative 
FI. The mechanisms that lead to FI in this population 
include frequent bowel movements (8 or more per 
day), high pouch pressures that exceed anal canal 
pressures, and high amplitude contractions of the 
pouch [39]. Such pouch contractions are recorded in 
continent as well as incontinent patients with an ileal 
pouch because the pouch is constructed from inner- 
vated bowel, however, the contractions produce 


Increasing foetal weight OR=1.3 (CI, 1.1-1.6) 


higher pouch pressures in the incontinent patients. 


When it is possible to preserve the rectum, the ileum 
can be sutured directly to the rectum, substantially 
reducing the risk of FI [40]. When bowel resection is 
performed for the treatment of colon or rectal cancer, 
some or the entire colon may be preserved, and the 
remaining colon may be sutured directly to the anal 
canal or it may be used to create a pouch that is 
connected to the anal canal. This is associated with a 
lower incidence of FI (estimated at 18%) according 
to some authors [41, 42], but others [43] reported a 
rate of 49% FI following colo-anal anastamosis. 


One randomised controlled study has investigated 
the use of daily irrigation of a colonic J-pouch prior 
to ileostomy closure. Irrigation was not found to 
improve post-closure nocturnal continence or defae- 
cation frequency [44]. 


b) Internal anal sphincterotomy 


Patients with chronic anal fissure or haemorrhoids 
may be offered internal anal sphincterotomy (slit in 
the internal anal sphincter for 50-60% of its length to 
reduce anal canal pressures). In a large series of 585 
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patients with chronic anal fissures treated in this 
fashion at the Mayo Clinic, 45% developed FI at 
some point in their recovery. However, this tended to 
improved with time from surgery, and at follow-up 
an average of 72 months after surgery, 11% reported 
FI [45]. 


c) Radical prostatectomy for prostate cancer 


Published prevalence rates of FI following radical 
prostatectomy alone range from 9% [46] to 15% [47]. 
In the largest survey, Bishoff and colleagues [48] 
reported that prostatectomy by the retropubic approa- 
ch was associated with FI in 17% of cases whereas 
prostatectomy by the perineal approach was associa- 
ted with FI in 32% of cases, the loss of moderate to 
large amounts of stool was reported by 4% and 10% 
respectively. Rates of FI are higher when prostate can- 
cer is treated by radiation therapy [47]. However, 
these differences may be confounded by differences in 
severity of disease before treatment, extent of resec- 
tion, and dose of radiotherapy. However, in some large 
unpublished series FI has not been noted as an adver- 
se event (Wein A.J., personal communication) and 
other studies do not mention FI at all. 


d) Haemorrhoidectomy 


A large series of 507 patients who received the Mil- 
ligan-Morgan surgical treatment for haemorrhoids 
were followed up by postal questionnaire 2-11 years 
after surgery (average of 6 years). A total of 33% 
[139/507) reported anal incontinence including 72 
who were incontinent of gas only, 56 who were 
incontinent to liquid faeces, and 11 who were incon- 
tinent to solid faeces [49]. Other reports of surgical 
treatment for haemorrhoids list a lower incidence of 
FI [50], but only cases with loss of liquid or solid 
stool are usually reported. 


4. SEQUELAE OF RADIOTHERAPY FOR CANCER 


The prevalence of FI following external beam radia- 
tion therapy for prostate cancer ranges from 14% 
[46] to 21% [47]. One group estimated the prevalen- 
ce at up to 46% for a mixed group most of whom had 
been treated with both surgery and radiotherapy [51]. 
Radiotherapy for cervical cancer is associated with 
FI in 25% of cases compared to 8% for cervical can- 
cer patients treated exclusively by surgery [52]. The 
mechanism through which radiotherapy contributes 
to FI is believed to be a decrease in rectal complian- 
ce [53], leading to increases in symptoms of urgency 
and loose stools [52][47]. 


5. DISEASES THAT PREDISPOSE TO FI 
a) Urinary incontinence and pelvic organ prolapse 


In community-based surveys, urinary incontinence is 
strongly associated with FI [4, 5] and overactive 
bladder [7] in both men and women. Among nursing 
home patients, urinary incontinence is an even stron- 
ger risk factor for faecal incontinence [21, 25]. Pel- 
vic organ prolapse is also a significant risk factor for 
FI [5, 7]. Further research is needed to understand 
these associations. The comorbidity of FI with urina- 
ry incontinence and pelvic organ prolapse may 
reflect involvement of the whole pelvic floor, or 
alternatively, the comorbidity of urinary incontinen- 
ce with FI may help to identify patients whose FI is 
related to dementia or mobility impairment. 


b) Diabetes mellitus 


Bytzer and colleagues [54) carried out a large popu- 
lation-based postal survey in 8,657 adults including 
423 with self-reported diabetes mellitus (DM). The 
response rate was 60.0%. When patients with DM 
were contrasted to the remainder of the sample the 
frequency of faecal incontinence occurring at least 
“sometimes” was 12.8% vs. 3.8% (p<.001) and the 
prevalence of faecal incontinence occurring “often” 
was 2.6% vs. 0.8%. The odds ratio (after adjusting 
for confounders) was 2.74 (CI, 1.40-5.37). The pre- 
valence of faecal incontinence was shown to be rela- 
ted to self-reported degree of glycaemic control. 
These results were confirmed by two other studies 
that contrasted patients from a diabetes register [55] 
or a diabetes clinic [22]. The risk of faecal inconti- 
nence among patients with DM is known to be rela- 
ted to weakness of anal canal resting and squeeze 
pressures and impaired sensation in the rectum [56, 
57], and these physiological defects are related to 
duration of DM and the presence of microcirculato- 
ry abnormalities and autonomic and peripheral neu- 
ropathies [56]. 


c) Spinal cord injury 


Traumatic spinal cord lesions result in substantial or 
complete denervation of pelvic floor muscles and 
loss of voluntary control over the external anal 
sphincter. However, many of these patients avoid 
faecal incontinence because they are constipated due 
to delayed whole gut transit and/or hyper-reflexia of 
the external anal sphincter. Occasional faecal incon- 
tinence is reported by 33-66% [58-60] but frequent 
FI (more than monthly) is limited to 11% [61] to 
14% [60, 62]. Approximately 70% require mechani- 
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cal or manual assistance to initiate defaecation [62]. 
In patients with congenital spinal cord lesions (spina 
bifida), anorectal dysfunction may be more common: 
53% report that they soil regularly [63]. As with trau- 
matic spinal cord lesions, the majority of patients 
with spina bifida are constipated, which reduces the 
frequency of faecal incontinence that would otherwi- 
se occur in these patients who have partial or com- 
plete disruption of the efferent innervation to the pel- 
vic floor muscles [64]. 


d) Stroke 


Two large studies have assessed the incidence of fae- 
cal incontinence following stroke. In the Copenha- 
gen Stroke Study of 935 consecutive admissions for 
stroke [65], 34% were fully incontinent and 6% were 
partially incontinent on admission to the hospital, 6 
months later, 5% were fully incontinent and 4% were 
partially incontinent. In a study of 1069 patients 
taken from the South London Stroke Register [66], 
29.7% were faecally incontinent 7-10 days after stro- 
ke, 10.8% were still incontinent at 3 months, 10.9% 
at one year, and 15.0% at 3 years. These data suggest 
that faecal incontinence is transient for the majority 
of patients affected, but the prevalence of faecal 
incontinence remains elevated compared to popula- 
tion norms at one year and shows little further impro- 
vement. A study of 186 stroke patients in Spain sho- 
wed a similar pattern: 56% had FI at admission, and 
22% remained incontinent 6 months later. Risk fac- 
tors for FI include age, severity of stroke, diabetes, 
and comorbidity of other diseases [65]. 


e) Traumatic brain injury 


An excellent study [67] of the prevalence of FI fol- 
lowing traumatic brain injury was carried out in 
1,013 patients consecutively enrolled in any of 17 
acute rehabilitation facilities. Prevalence rates were 
68% at admission, 12.4% at discharge, and 5.2% at 
one year follow-up. The risk of incontinence at each 
time point was significantly related to all measures 
of the severity of brain injury including Glasgow 
Coma Scores and length of stay. In addition, at 
discharge from the rehabilitation facility, FI was 
significantly associated with pelvic fracture, urinary 
tract infection, and patient age (older patients were 
more likely to be incontinent). At one-year follow- 
up, FI was significantly associated with urinary tract 
infection and patient age. Patients with FI were more 
likely to be discharged to an institution rather than to 
return to their homes. 


f) Multiple sclerosis 
FI is reported by 29% [68) to 38% [69) to 51% [70] 
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of multiple sclerosis patients living in the communi- 
ty, and it is frequent in 5% [68) to 25% [70]. Among 
14,000 nursing home residents with multiple sclero- 
sis, FI was present in 58% and occurred more than 
twice a week in 7.5% [71]. Incontinence in this 
group is associated with weak strength of contraction 
of pelvic floor muscles, a low threshold for elicita- 
tion of the internal anal sphincter inhibitory reflex, 
and impaired sensation for rectal filling [72, 73]. 
Approximately half of patients with multiple sclero- 
sis are also constipated, but constipation seems to 
occur about equally often in multiple sclerosis 
patients with and without FI [70]. 


g) Imperforate anus 


High anal atresia is associated with faecal incontinen- 
ce 85% of the time and low anal atresia about 57% of 
the time [74]. The surgical correction of high anal 
atresia involves identifying the striated external anal 
sphincter and pulling the healthy portion of the bowel 
down through this sphincter to create an anus. Contri- 
buting causes of incontinence are absence of an inter- 
nal anal sphincter (passive barrier to soiling), weak 
contraction of the external anal sphincter, and decrea- 
sed compliance of the neorectum [75-78]. The outco- 
me of surgical repair is improving with improved sur- 
gical techniques and the use of the Malone antegrade 
colonic enema technique, but 10-30% of these 
patients remain totally incontinent for faeces [79]. 


h) Haemorrhoids 


A significant number of patients with prolapsing hae- 
morrhoids (Grade 3 and 4) experience faecal soiling, 
although this has not been the specific focus of any 
study. Johansson and colleagues [49] reported that 
21% of 507 patients treated for haemorrhoids listed 
hygiene or soiling as an indication for seeking treat- 
ment. Following treatment with the Milligan-Mor- 
gan procedure, 24% of patients who had not listed 
soiling or hygiene as an indication for surgery deve- 
loped new onset FI. 


i) Ulcerative colitis and Crohn’s disease 


Faecal incontinence is more common in patients with 
inflammatory bowel disease, although the precise 
prevalence has not been the focus of study and is not 
known. Two mechanisms are recognized for this 
association: Both ulcerative colitis and Crohn’s 
disease are associated with diarrhoea, which is a risk 
factor for faecal incontinence. Crohn’s disease is also 
associated with the development of anal fistulae that 
may drain liquid stool to the skin surface and that 
may create anatomical defects in the external anal 
sphincter. 


IV. PRIMARY PREVENTION 


Table 4 summarizes the modifiable risk factors iden- 
tified by our literature review, all of which are poten- 
tial targets for primary prevention. The first of these 
targets, preventing the spread of infectious causes of 
diarrhoea, is largely achieved in developed countries 
by providing safe water and sewage disposal in 
urban areas and by inspecting wells and sewage 
treatment facilities in rural areas. This remains a 
major problem in developing countries, however. 


Table 4. Targets for Primary Prevention 
Infectious causes of diarrhoea 
Obstetrical practices: episiotomy 


Internal anal sphincterotomy for anal fissures or 
haemorrhoids 


Episiotomy, especially midline episiotomy, has been 
shown to increase the risk of sphincter laceration 
rather than to reduce it, and some urogynecologists 
now recommend avoiding episiotomy [80]. 


Vaginal childbirth is itself a significant risk factor for 
sphincter lacerations leading to FI, and this risk is 
augmented when forceps or vacuum extraction are 
required. There is evidence from retrospective stu- 
dies that Caesarean delivery reduces the risk of post- 
partum FI [12], although other, smaller retrospective 
reports failed to show any significant benefit from 
Caesarean section [81]. There is also evidence for a 
small but significant increase in the risk of maternal 
morbidity and mortality associated with Caesarean 
delivery [82]. A published decision analysis 
concludes that elective Caesarean delivery should be 
offered to women as an option, and surveys suggest 
that a sizable minority of obstetricians would prefer 
elective Caesarean delivery to vaginal delivery for 
themselves [83, 84]. However, this issue is very 
contentious [85]. There is one randomised controlled 
trial on this issue: in the Term Breech Trial [86], 
1940 women from 110 centres worldwide who had a 
single foetus in breech position at term were rando- 
mised to elective Caesarean or vaginal delivery, 
resulting in 725 Caesarean deliveries and 456 vagi- 
nal deliveries. There were no differences in the rate 
of FI (0.9% for C-section vs. 1.1% for vaginal deli- 
very) or flatus incontinence (10.8% for C-section vs. 
9.1% for vaginal delivery) at 3 months postpartum 


follow-up. There is currently no consensus among 
gynaecologists and obstetricians as to whether elec- 
tive Caesarean section should be offered as a means 
of primary prevention of obstetrical trauma to the 
pelvic floor and FI. 


Primary prevention of FI secondary to obstetrical 
injury could also take the form of providing pelvic 
floor muscle training prior to or immediately follo- 
wing childbirth. Pelvic floor muscle training is often 
recommended by obstetricians as preparation for 
childbirth, but no published studies have evaluated 
their benefit for primary prevention. However, see 
below for studies of pelvic floor muscle training used 
as secondary or tertiary prevention. 


Pelvic floor muscle training was investigated as a 
primary prevention measure for patients undergoing 
colectomy with ileoanal pouch procedure [87]. 
Twenty-six patients were randomised to receive 
either 5 weeks of exercises or no additional treatment 
prior to their surgery. There was no significant diffe- 
rence in the incidence of FI following surgery, 
although there was a trend favouring the group that 
performed exercises. This study may have been 
underpowered to detect a clinically significant bene- 
fit. 


Internal anal sphincterotomy—slitting the internal 
anal sphincter longitudinally to reduce anal canal 
pressure — may be used to treat anal fissures, hae- 
morrhoids, or Hirschsprung’s disease. Nyam and 
colleagues [45] have shown that this procedure is 
associated with a high incidence of FI. It is possible 
that conservative guidelines for minimizing the use 
of sphincterotomy would reduce the incidence of FI, 
but none have been proposed or tested. 


Diarrhoea is a major risk factor for FI, and a number 
of drugs, food supplements, and foods can cause 
diarrhoea. In patients who are at increased risk of FI 
for other reasons such as age or history of obstetric 
injury, it would be appropriate to screen for these 
agents and to eliminate them. However, there are no 
published data on the benefits of this approach. 


V. SECONDARY PREVENTION: 
EARLY DETECTION AND 
TREATMENT 


The greatest obstacle to secondary prevention is the 
reluctance of patients to report their FI to physicians 
and to request care. The proportion of patients with 
FI identified through surveys who report they have 
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discussed this problem with their doctor ranged from 
5% to 27% [6, 33, 88]. 


Table 5 identifies a variety of patient characteristics, 
diseases, surgical procedures, and radiological treat- 
ments that are associated with a substantial risk of 
FI. Since patients are reluctant to report FI and to 
seek help, physicians should be alert to the possibili- 
ty of FI in these patient groups, they should routine- 
ly inquire about FI and should offer treatment or 
referral. 


Table 5. Targets for Secondary Prevention Through Early 
Recognition 


Patient characteristics: 

Dementia/cognitive impairment 

Physical limitations/ impaired mobility 

Diseases and disorders: 

Urinary incontinence 

Pelvic organ prolapse 

Haemorrhoids, grade 3 and 4 

Irritable bowel syndrome 

Diarrhoea 

Constipation 

Diabetes mellitus 

CNS injury: stroke, head injury, Alzheimer's, 
Spinal cord injury: traumatic cord injury, spina bifida 
Multiple sclerosis 

Congenital anorectal anomalies: imperforate anus 
Surgical interventions: 

Vaginal delivery with sphincter laceration 
Instrumented vaginal delivery 

Colectomy, with or without ileal reservoir 


Internal anal sphincterotomy for anal fissure, 
haemorrhoids, Hirschprung's disease 


Radical prostatectomy, especially by perineal approach 
Drugs and Diet 
Drugs that cause diarrhoea as a side-effect 


Foods that cause diarrhoea: dairy products in lactase 
deficient individuals, some fruits 

Food additives that cause diarrhoea or gas: artificial 
sweeteners 


Radiological treatment of pelvic cancer 


Pelvic floor muscle training and education have been 
evaluated as secondary/tertiary prevention strategies 
in a small number of studies. Glazener and col- 
leagues [89] compared nurse assessment plus rein- 
forcement of pelvic floor muscle training and blad- 
der training to standard management in 747 women 
with urinary incontinence 3 months following deli- 
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very. FI was present as a comorbid condition at base- 
line in 57/371 in the active treatment group and in 
54/376 in the standard care condition. At follow-up 
12 months after delivery, the prevalence of FI was 
significantly lower in the active intervention group 
compared to the control group (4.4% vs. 10.5%, 
p<.012). However, other studies have suggested no 
benefit for the treatment of early onset FI with pelvic 
floor muscle training: Meyer and colleagues [90] 
performed a prospective, randomised controlled trial 
in which half of 107 primiparous women received 12 
weeks of pelvic floor exercises with biofeedback and 
electrostimulation beginning 9 weeks after delivery. 
Assessment was at 10 months after delivery. The 
incidence of FI was low in this study (4-5%) and was 
not significantly different in the group receiving bio- 
feedback. Two other studies whose primary aim was 
to treat urinary incontinence with pelvic floor exer- 
cises and education, reported that these exercises did 
not reduce the incidence of FI relative to the control 
group [91, 92]. 


Further research is needed to evaluate low-cost and 
widely available treatments (e.g., patient education, 
pelvic floor exercises) that could be employed by 
community-based health care providers for both pri- 
mary and secondary prevention. These studies need 
to be adequately powered (large), they need to cha- 
racterize the at-risk population that is being targeted 
(e.g., different prevention strategies may be appro- 
priate for childbirth, frailty, and dementia), they 
should employ large samples of at-risk individuals, 
and they should include direct and indirect health 
care costs as secondary outcome measures. Further 
research is also needed that could identify early pre- 
cursors of FI such as straining to defaecate over a 
period of many years, such studies may help to 
explain the late onset of FI in some patients and may 
identify preventable risk factors. 


Recommendations for Primary Prevention 


. Encourage and support public hygiene mea- 
sures to reduce diarrhoeal diseases (Grade A). 


. Discourage episiotomy except in restricted cir- 
cumstances (Grade B). 


. Discourage the use of internal anal sphincter 
myectomy for treatment of anal fissure and 
haemorrhoids (Grade A). 


. Continue the debate on elective Caesarean deli- 
very to prevent sphincter laceration, but no 
recommendation is given by this working team. 


Recommendations for Secondary Prevention 


1. Because less than 1/3 of patients with FI report 
this to their physician, we recommend that 
health care providers aggressively investigate 
all patients for FI who present with the most 
common risk factors: urinary incontinence, pel- 
vic organ prolapse, diarrhoea, vaginal delivery 
with sphincter laceration, multiparity, mobility 
impairment, dementia, and other neurological 
conditions. See Table 2 for other, less prevalent 
conditions that are associated with a high risk 
of FI (Grade C). 


2. In patients with frequent, loose stools, screen 
for drug side-effects, lactose intolerance, and 
high intake of artificial sweeteners or other 
foods likely to cause diarrhoea (Grade C). 


3. Research is needed to assess the benefits of pel- 
vic floor muscle training for the prevention of 
FI in women undergoing vaginal delivery. 


C. EDUCATION & 
“LIFESTYLE” 


Most patients do not know how the bowel works and 
what might improve bowel function. Many also have 
attitudes to defaecation that are influenced by stigma 
and taboos prevalent in their particular family and 
wider cultural group within a society [93]. 


Expert opinion supports the use of general health 
education, patient teaching about bowel function and 
advice on lifestyle modification [94, 95], but the evi- 
dence base does not exist. Unlike urinary inconti- 
nence, there have been few “lifestyle” associations 
identified with FI and little is known about whether 
interventions designed to reduce potential risk fac- 
tors might improve FI. Diet and fluid intake are 
covered below. 


The following databases were searched using the 
keywords “faecal incontinence” and the relevant 
intervention: Cochrane library, AHMED 1985-2004, 
BNID 1994-2004, EMBASE 1974-2004, MEDLI- 
NE 1951-2004, PsychInfo 1987-2004. All seemin- 
gly relevant articles were retrieved in hard copy, and 
the reference lists searched for further studies. 


I. PHYSICAL EXERCISE AND WORK 


One study in a nursing home population had found 
that a structured daily exercise programme, combi- 
ned with increased fluid intake and regular toileting 
opportunities, significantly improved FI and increa- 
sed the percentage appropriate toilet use compared 
with controls [96, 97]. No studies on the impact of 
physical exercise on FI or bowel habit in non-institu- 
tionalised adults were found. Abdominal massage in 
the direction of colonic peristalsis is often recom- 
mended [98]. 


IL. SMOKING 


Nicotine is thought to slow upper gut motility and 
increase total transit time [99], but it seems that it can 
speed recto-sigmoid transit [100], and this stimula- 
tion of distal colonic motility may exacerbate a ten- 
dency to faecal urgency. This fits with many anecdo- 
tal reports that smoking a cigarette facilitates initia- 
tion of defaecation. Smoking is a known risk factor 
for urinary incontinence and genital prolapse (OR 
2.9) [101], presumably via chronic coughing. No 
association has been found between antenatal smo- 
king and postnatal FI [102]. Smoking cessation is 
anecdotally reported to be useful for reducing urgen- 
cy of defaecation, but no formal studies were identi- 
fied. 


Il. MEDICATION SIDE-EFFECTS 


Medication used specifically to treat FI is covered in 
section F below. A vast number of drugs have direct 
or indirect effects on the gastrointestinal system, ten- 
ding to cause constipation, diarrhoea, or either in dif- 
ferent people. A careful drug history (including all 
over the counter or "herbal" preparations) should be 
taken in each person with FI. It is beyond the scope 
of this chapter to review drug effects in detail, and 
prescribers should be aware of unintended side- 
effects on faecal incontinence. No studies were iden- 
tified that evaluated the benefits of changing the 
patient’s drug regimen on FI. 


One single case report was found reporting that a 
combination of olestra in the diet and orlistat given 
to treat obesity led to symptoms of FI, which resol- 
ved when the olestra was stopped [103]. Patients 
reporting soiling while on treatment with orlistat for 
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obesity have been found to have pre-existing impai- 
red anorectal function, thus predisposing them to 
symptom development [104]. 


V. TOILET FACILITIES 


In individuals who have physical or mental impair- 
ments, adverse physical or social environments may 
impair the ability to maintain continence. This is par- 
ticularly relevant to those in institutional settings 
(see Committee 13). Adverse environmental factors 
include: (a) toilet facilities that are inaccessible or 
that lack privacy so that the person avoids using the 
toilet, (b) care providers who are insensitive to the 
individual's needs and bowel habit, (c) clothes which 
are difficult to manipulate in a hurry, and a variety 
of other factors which vary with abilities of the indi- 
vidual. The toilet itself may be too high, leaving the 
feet dangling and thus making abdominal straining 
difficult. The toilet may be too low, making sitting 
and rising difficult for those with immobile hips. A 
social environment in which care-givers are over- 
worked and harassed may lead the patient to repea- 
tedly ignore the call to stool, in the hope of finding a 
quieter time later. 


There are many adaptations that can be made to a toi- 
let to facilitate access and stability in use [105]. 
Effective bowel evacuation is helped by sitting well- 
supported, with feet slightly raised to enable appro- 
priate use of abdominal effort if needed, and leaning 
forward slightly [106]. Horizontal grab rails assist 
pushing up from a seated position, while vertical 
ones can enable pulling up. A raised seat or foot 
blocks can adjust the height as needed. For lateral 
transfer from a wheelchair, both seats need to be at 
the same height. Where it proves impossible for a 
person to use the toilet, alternative commodes or 
chemical toilets are available with appropriate fea- 
tures for the individual's needs. No studies were 
found examining the effect of modifying the physical 
or social environment in treating FI. 


VI. PATIENT AND CARE-GIVER 
EDUCATION AND ATTITUDES 


The strongest data on education and lifestyle comes 
from a single RCT randomising patients to nurse-led 
education and advice alone, or with the addition of 
exercises, biofeedback or home biofeedback. The 


education and advice group showed reduced fre- 
quency of FI and was as effective as biofeedback or 
exercises [107]. Other support for the benefits of 
patient education comes from a study reported in 
abstract form [108] which showed that education and 
standard medical care, when provided systematically 
to a group of FI patients who had failed prior 
attempts at medical management, led to a successful 
outcome in 38%. Success in this trial was defined as 
a patient’s report that they had experienced adequate 
relief of bowel symptoms. Another randomised study 
examined the efficacy of a nurse-administered single 
session education and advice intervention in patients 
with bowel problems following stroke and found 
improved bowel function up to one year later [109, 
110]. 


For people with dementia or other severe intellectual 
impairments, expert opinion holds that the attitude 
and management methods adopted by carers is as 
important as bowel function in maintaining conti- 
nence [150]. No controlled studies on this subject 
were found. However, one quasi-experimental study 
examined care-givers’ knowledge and compliance 
before and after an educational intervention [111]. 
Forty home care-givers of people with dementia, 
over half of whom had some degree of FI, completed 
a study-specific questionnaire before and after recei- 
ving a videotape and information booklet entitled “a 
practical approach to maintaining bowel control in 
people with dementia”. Ninety percent of the care- 
givers accessed the information and there was an 
improvement in post-intervention knowledge scores 
measured on a 55-point scale, with the mean score 
increasing from 23 pre-test to 32 post-test 
(p=<0.001). However, it is not known if this impro- 
ved knowledge translates into improved care or redu- 
ced FI. 


VII. COMPLIMENTARY THERAPIES 


Hypnotherapy has been found to improve urinary 
incontinence associated with detrusor overactivity 
[112]. However, no hypnosis treatment study was 
found which included FI as an outcome variable. 
Psychotherapy does not appear to enhance the effec- 
tiveness of behavioural intervention for FI in chil- 
dren [113], but no studies were found in adults. Like- 
wise, there have been no studies of the use of acu- 
puncture, reflexology, homeopathy or any other 
complimentary approach reported in the literature. 
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D. DIET AND FLUID INTAKE 


L RATIONALE FOR DIETARY 
INTERVENTIONS 


The basis for investigating diet modification as a 
strategy for managing faecal incontinence comes 
from anecdotal reports by persons with faecal incon- 
tinence and clinicians, as well as from physiological 
principles of gastrointestinal (GI) function. People 
with faecal incontinence report anecdotally that they 
manipulate their diet and eating patterns as a strate- 
gy for managing their faecal incontinence [114]. Die- 
tary manipulation is frequently employed by the 
approximately 20% of patients with irritable bowel 
syndrome (IBS) who also have faecal incontinence 
[95, 115] and by the approximately 19% to 40% of 
patients with inflammatory bowel disease who have 
faecal incontinence [15, 95, 116-119]. 


The way many patients with FI cope is to avoid 
eating anything on days they are going to be away 
from home: “nothing in, nothing out”. They also 
avoid any food that they suspect may cause loose 
stools or gas. One survey of faecal incontinence and 
self-care practices for faecal incontinence administe- 
red to community-living elderly people showed that 
the respondents changed their diet and skipped 
meals. Changing diet was a significantly more com- 
mon practice among women (35.4%) compared to 
men (12.5%) [120]. Bliss et al. [114] compared the 
nutritional profile of the usual diets of persons with 
faecal incontinence to the usual diets of age and gen- 
der matched controls with normal bowel function 
and found few significant differences. However, the 
group with faecal incontinence had a greater intake 
of carbohydrates, manganese and vitamin B1. 


1. FLUID INTAKE 


Constipation is a recognized risk factor for FI (see 
section 2). Approximately 30% of elderly residents 
in long-term care institutions have faecal impaction 
[121, 122] and general clinical recommendations for 
faecal incontinence management in these cases are 
for an adequate intake of fluid to prevent hard stool 
consistency and constipation. However, there is no 
empirical data to support the recommendation of 
increased fluids either for constipation or for FI, and 
there is no evidence that the diets of patients with FI 
or constipation are deficient in fluids. 


2. DIETARY FIBRE, PREBIOTICS, PROBIOTICS, 
AND SYNBIOTICS 


A prebiotic is a general term describing a food ingre- 
dient that is not digested in the human intestine and 
thus stimulates the growth and/or activity of one or 
more types of bacteria in the colon that have the 
potential to improve the health of the host. Because 
of its ability to stimulate growth of bacteria in the 
colon, dietary fibre can be considered a prebiotic. 
Fructo-oligosaccharides and galacto-oligosaccha- 
rides are popular prebiotics. A probiotic is a general 
term for a supplement (available as a tablet, powder, 
or food) containing live non-pathogenic and non- 
toxic microbes that have the potential to affect the 
balance of colonic microbes or improve the host’s 
health. Bifidobacteria and lactobaccilli are the most 
commonly used probiotics, and yogurt which has 
active microbial cultures can be considered a probio- 
tic. A synbiotic refers to a product that combines a 
prebiotic and probiotic. Probiotics have been investi- 
gated for their ability to prevent or reduce diarrhoea 
associated with antibiotics, ulcerative colitis, in 
acute infant dehydration due to diarrhoea and in trea- 
ting Heliobacter pylori infections [123]. However, 
there are no published data on the use of probiotics 
or synbiotics to treat FI. 


Dietary fibre is the non-starch, polysaccharide com- 
ponent of plant cell walls and lignin that resists 
digestion by human intestinal enzymes. Dietary fibre 
supplementation has been shown in an RCT to redu- 
ce FI associated with loose stool (see Section 4.5). 
Moreover, persons with normal bowel function who 
had diarrhoea inducing by administration of phe- 
nolphthalein reported that they had fewer days with 
urgency to defaecate or fear of FI when they inges- 
ted the soluble fibre psyllium compared to wheat 
bran, calcium polycarbophil, or placebo in an unblin- 
ded manner [124]. On the other hand, there are 
reports that dietary fibre may exacerbate FI in some 
patients. It has been observed that some patients with 
FI benefit from moderating their intake of foods 
containing largely insoluble fibre, such as whole 
grain breads and cereals, nuts, beans, fruits and vege- 
tables with skin, and sweet corn [125]. One clinical 
letter reported that treating constipation in elderly 
immobile people with a supplement of insoluble 
fibre and bran, resulted in faecal incontinence in half 
of them [126]. 


3. LACTOSE, YOGURT, SORBITOL, FRUCTOSE, 
CAFFEINE, AND ALCOHOL 


Certain dietary components such as lactose, sorbitol, 
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fructose, caffeine, and alcohol may cause loose 
stools that can potentially aggravate FI. A deficiency 
of the small intestinal enzyme, lactase, prevents 
hydrolysis of the disaccharide lactose and its absorp- 
tion. The presence of lactose creates an osmotic shift 
of intestinal water into the small intestine and increa- 
sed transit. In the large intestine, fermentation of lac- 
tose by colonic bacteria typically results in flatulen- 
ce, distension, diarrhoea, and cramps. However, the 
majority of adults who have lactase deficiency can 
tolerate a small amount of lactose in foods [127]. 
Yogurt is usually well tolerated by lactose maldiges- 
ting individuals because the lactose is partially diges- 
ted by the beta-galactosidase of the bacteria used to 
ferment the yogurt. However, yogurt has not been 
found to aid the digestion or tolerance for additional 
lactose simultaneously consumed with it [128]. 


Due to its prevalence in approximately 25% of the 
population, lactose maldigestion is currently regar- 
ded as a normal physiological pattern rather than a 
disease [129]. It occurs in 6% to 19% of whites, 53% 
of Mexican Americans, 62% to 100% of Native 
Americans, 80% of African Americans, and 90% of 
Asian Americans [129, 130]. 


Malabsorption of fructose and sorbitol results in 
osmotic diarrhoea and adverse symptoms, similar to 
lactose. A diet reduced in fructose and sorbitol 
content is suggested for some patients with irritable 
bowel syndrome to reduce adverse GI symptoms 
[131]. 


Caffeine, of which coffee is a popular source, has 
numerous effects on the GI system, it reduces lower 
esophageal sphincter pressure, stimulates acid and 
gastrin secretion as well as secretion from the small 
intestine, and induces a desire to defaecate [132- 
136]. Caffeine has also been observed to stimulate 
defaecation urgency in some patients with FI [125]. 


Chronic consumption of alcohol has been associated 
with accelerated gastric emptying and small bowel 
transit in animal studies whereas a single large dose 
has an inhibitory effect on these parameters [137- 
139]. Excessive alcohol consumption leads to injury 
of the duodenal and upper jejunal mucosa and inhi- 
bition of sodium and water absorption. There is an 
increased prevalence of bacterial overgrowth in the 
small intestine of alcoholics, which may contribute 
to loose stools, diarrhoea, incontinence, and other GI 
symptoms. 


IL. LITERATURE SEARCH 
STRATEGY 


The following databases were searched for studies to 
include in this review of dietary interventions for 
faecal incontinence management: Medline (1966 to 
2004), CINAHL (1982 to 2004), BIOSIS (1996 to 
2004), PUBMED (1950 to 2004), Cochrane Library 
of Controlled trials (4th quarter 2004) and the 
Cochrane Library of Systematic Reviews (3rd quar- 
ter 2003). The following key words were linked with 
faecal incontinence and used in the database 
searches: food, diet, dietary therapy, dietary fibre, 
fibre, prebiotic, probiotic, synbiotic, caffeine, lacto- 
se, yogurt, fructose, sorbitol, fluid, fluid intake, and 
fluid therapy. The Table of Contents of major jour- 
nals on gastroenterology, digestive diseases, colon 
and rectal surgery, nutrition, and wound, ostomy and 
continence nursing were searched for relevant 
articles from November 2003 to January 2004. 
Reference lists were scanned from the systematic 
reviews of the Cochrane Collaboration, practice- 
related articles, or review papers about treatment of 
faecal incontinence from 2000 to 2003, and relevant 
papers were retrieved. 


HI. CRITERIA FOR CONSIDERING 
STUDIES FOR THIS REVIEW 


1. TYPES OF STUDIES 


Only studies in the English language were reviewed. 
Systematic reviews and meta-analyses of randomi- 
sed controlled trials and full-length manuscripts 
reporting individual studies published in a peer- 
reviewed journal were considered. Individual studies 
or reports were required to have one of the following 
designs as defined in the ICUD review guidelines: 
randomised, controlled trial, prospective, non-ran- 
domised cohort, case-control, or recommendations 
from an expert consensus panel or Delphi process. 


2. TYPES OF STUDY PARTICIPANTS 


Studies that involved people who were 18 years or 
older, had faecal incontinence, and received a dieta- 
ry intervention were included. People who were 
tube-fed or had an intestinal ostomy of any sort were 
ineligible. 
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3. TYPES OF DIETARY INTERVENTIONS 


A dietary intervention was defined as any type of 
food, supplement, dietary product, or fluid that is 
purposefully consumed or restricted, limited or avoi- 
ded to manage faecal incontinence. Studies were 
excluded if it was not possible to distinguish any 
direct effect of the dietary intervention from other 
interventions introduced simultaneously. For 
example, a study was excluded if it combined pelvic 
floor muscle training and a dietary intervention and 
compared it to another intervention such as drug the- 
rapy making it impossible to determine the effect of 
the dietary intervention alone. 


4. TYPES OF OUTCOME MEASURES 


Faecal incontinence was required to be a primary 
outcome measure of the studies. Studies which focu- 
sed primarily on the outcomes of stool consistency or 
form, stool amount, volume or bulk, defaecation fre- 
quency, diarrhoea, or constipation without including 
any measure of faecal incontinence were excluded. 


IV. METHOD OF REVIEW 


The reviewer examined the list of citations and abs- 
tracts yielded from the electronic search strategy. 
Potentially relevant papers were retrieved in full text. 
The reviewer was not blind to the journal titles, 
authors’ names or their institutional affiliations. The 
quality of the studies was evaluated using the check- 
list accompanying the CONSORT statement avai- 
lable at http://www.consort-statement.org. The levels 
of evidence for therapeutic interventions developed 
by the 3rd ICI 2004 were adopted. 


V. FINDINGS 


1. GENERAL DESCRIPTION AND SETTING 


One study was found that met the inclusion criteria 
for this review [140]. Subjects were community- 
living people with incontinence of loose or liquid 
stools in the United States. The intervention was sup- 
plementation with one of two soluble dietary fibres 
compared to placebo. 


2. METHODOLOGICAL QUALITIES OF STUDIES 


a) Study Design. 


The study design was a randomised, parallel-group, 
placebo-controlled, single blind trial. A block sche- 


me resulted in equal numbers in each group. Details 
of the procedures for random assignment and alloca- 
tion concealment were not provided. The partici- 
pants, statistician, and participants’ clinicians were 
blinded [141]. The interval for data collection during 
the baseline and intervention periods was equal. 


b) Participants and Follow-Up. 


Participants were adults who had faecal incontinence 
of loose or liquid stool at least weekly. The cause of 
their faecal incontinence, if known, was not reported. 
The inclusion and exclusion criteria were reported. 
Thirty-nine (8 men, 31 women) of 42 people com- 
pleted the study. Drop-outs occurred during the base- 
line period before any fibre supplementation, and 
reasons for attrition were reported. Follow-up was 
completed by 95%. There were 13 participants in 
each group. How sample size was determined and 
the power of the study was not explained. The cha- 
racteristics of the groups were comparable in the 
baseline period. 


c) Dietary Intervention. 


Participants consumed one of the following soluble 
fibre supplements mixed into fruit juices: 25 g of 
psyllium source/day, 25 g of a gum arabic source/ 
day, or placebo (0.25 g of a pectin source/day). 
Based on the percent of fibre in each of the sources, 
the amount of dietary fibre that was administered in 
the supplements could be calculated as follows: 7.1 g 
of psyllium/day, 21.5 g of gum arabic/day, and 0.2 g 
of the pectin placebo. The timing of supplement 
consumption and periods of administering the sup- 
plements and follow-up were defined. The supple- 
ments were taken in addition to usual diet intake, 
which was determined by a prospective diet record for 
8 days in each period. Adherence to taking the sup- 
plements was determined by self-report of the partici- 
pants. There were attempts to control concomitant 
treatments, e.g., none of the participants was taking 
biofeedback training for pelvic muscle exercises, 
those who were taking anti-diarrhoeal medications 
were instructed not to alter the type or amount of 
medication taken, anti-diarrhoeal compliance was 
determined by self-report of the participants. Mea- 
sures of stool characteristics were made using stan- 
dard, objective laboratory procedures. 

d) Outcome measurement. 

Participants prospectively reported faecal inconti- 
nence on a daily stool diary for 8 days in each per- 
iod. The proportion of incontinent stools during the 
baseline and fibre supplementation periods was the 
primary measure of faecal incontinence. 


Secondary clinical measures included stool consis- 
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tency and frequency (both obtained from the stool 
diary), stool wet and dry weights, and percentage 
water content of stool (determined by freeze- 
drying). Measures of the effects of the fibres on the 
stools included the water-holding capacity of stool 
solids, total fibre content of stool, stool pH, and fae- 
cal short chain fatty acids. 


e) Adverse events. 


The adverse event of flatulence was monitored daily 
by self-report of the participants on the stool diary. 
Flatus did not differ between the baseline and fibre 
supplementation periods or among fibre groups. 


f) Results 


The rate of faecal incontinence for the groups inges- 
ting psyllium or gum arabic were significantly lower 
that those taking the placebo. The rate of stools with 
loose and unformed or liquid consistency for the 
groups ingesting psyllium or gum arabic were signi- 
ficantly lower that those taking the placebo. The 
water-holding capacity of stool solids was highest 
for the group ingesting psyllium. There were no dif- 
ferences among the groups in stool frequency, wet or 
dry weight of stool, weight of stool solids, total fibre 
content of stool, stool pH, or short chain fatty acids. 
A limitation of the study was the relatively small 
sample size (n=13 per group). 


VI. CONCLUSIONS 


The one published study provided level 1 evidence to 
suggest that dietary fibre can reduce the rate of FI in 
patients with loose stool. Dietary fibre supplementa- 
tion appears to be a safe and tolerable intervention 
(see below). Further studies on the topic are encou- 
raged to build a greater body of evidence. 


VII. RECOMMENDATIONS FOR 
FUTURE STUDIES ON DIET 


Additional studies are recommended that have lar- 
ger sample sizes and follow participants for a lon- 
ger period of supplementation. Both dietary fibres 
administered in the reviewed study appeared to be 
fermented to a similar extent. Since the fermenta- 
bility of dietary fibre may be affected by the 
amount of fibre administered, the role of fermenta- 
tion on the effectiveness of dietary fibre in mana- 
ging faecal incontinence warrants investigation. 


Future studies could then determine whether there 
is an optimal type of fibre to use for faecal incon- 
tinence and whether there is a dose of fibre beyond 
which no additional benefit will be seen. Whether 
dietary fibre can augment other behavioural inter- 
ventions such as pelvic floor muscle exercises 
(especially during the period of muscle conditio- 
ning) or bowel training needs to be studied further. 
Studies are needed to elucidate possible mecha- 
nisms underlying the benefit of dietary fibre. 


The methods of future studies would benefit from 
a more objective measure of FI. Measuring com- 
pliance with a dietary intervention, although very 
difficult in an incontinent population, would 
strengthen the design of future studies. Investiga- 
tors should be attuned to a broad range of symp- 
toms of tolerance to dietary fibre over time. 


Recommendation: soluble dietary fibre is recom- 
mended for the management of FI associated with 
loose stool. (Evidence level 1. Recommendation 
Grade B). 


VII. OTHER DIETARY 
INTERVENTIONS 


No studies of any other dietary intervention for 
managing faecal incontinence were found, so no 
recommendations about other dietary interventions 
for managing FI can be made. 
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E. BOWEL MANAGEMENT 
AND RETRAINING 
PROGRAMMES 


Note: Committee 13 has reviewed the evidence for 
bowel retraining programmes in nursing homes and 
frail elders. This section is limited to studies in youn- 
ger adults. 


The following databases were searched using the 
keywords “faecal incontinence” and the relevant 
intervention: Cochrane library, AHMED 1985-2004, 
BNID 1994-2004, EMBASE 1974-2004, MEDLI- 
NE 1951-2004, PsychInfo 1987-2004. All seemin- 
gly relevant articles were retrieved in hard copy, and 
the reference lists searched for further studies. 


I. BOWEL HABIT 


Expert opinion supports the importance of attemp- 
ting to establish a regular predictable pattern of 
bowel evacuation by patient teaching and adherence 
to a routine [94, 142]. Because peristaltic contrac- 
tions of the colon that are associated with defaeca- 
tion increase in frequency following awakening from 
sleep and following meals [143, 144] the period after 
breakfast is the best time for scheduled defaecation, 
but no studies have evaluated the effectiveness of 
this in adults. In children with constipation-related FI 
(encopresis) bowel habit training is effective at redu- 
cing the frequency of FI and increasing the frequen- 
cy of self-initiated bowel movements (see Commit- 
tee 11). Toileting programmes for assisting depen- 
dent older people to access the toilet are covered in 
Committee 13 and protocols for neurological bowel 
management are in Committee 12. 


IL. RESISTING URGENCY 


In contrast to urinary incontinence, where a body of 
knowledge has developed on the efficacy of bladder 
training techniques, particularly in relation to the 
overactive bladder syndrome (Committee 14), the 
possibility of bowel retraining for resisting urgency 
to defaecate is almost unexplored. Some biofeedback 
protocols focus on altering rectal sensory thresholds 
(see below) and some protocols for treating soiling in 
children focus on establishing a regular bowel routi- 
ne. 


One RCT compared patients who received educa- 
tion, including urge resistance techniques [125], and 
dietary advice, to a group of patients who received 
the same training plus anal sphincter exercises with 
or without home or clinic biofeedback. There were 
no significant differences in outcomes [107]. Howe- 
ver, this study did not assess the effectiveness of the 
behavioural training compared to an appropriate 
control group. 


II. EVACUATION TRAINING 


A common factor in the genesis of pelvic floor pro- 
blems may be chronic straining with perineal descent 
from constipation, this may lead to pelvic floor 
damage (direct or neurological) [145, 146] and may 
be associated with pelvic organ prolapse or urinary 
or faecal incontinence. In one small study women 
who reported straining were more likely to develop 
urogynaecologic symptoms such as prolapse and 
stress urinary incontinence [147]. No studies were 
identified examining the effect of treating constipa- 
tion or decreasing straining on preventing or treating 
FI in non-institutionalised adults. 


Clinically, many patients with FI are taught evacua- 
tion techniques or are encouraged to use laxatives, 
enemas or suppositories in an attempt to ensure that 
the rectum remains empty most of the time, thus 
giving less chance of FI. There is a well-recognised 
association between rectal loading and FI in both 
frail elders [148] (Chapter 18) and in children with 
soiling (Chapter 16). 


Children with FI have been found to respond to trai- 
ning to relax the external anal sphincter in order to 
evacuate effectively, although improvement in 
sphincter co-ordination does not necessarily equate 
to symptom change [149]. Laxative regimens reduce 
FI in institutionalised adults if complete rectal eva- 
cuation can be achieved [121]. However, complete 
evacuation is not easy to achieve (see section F 
below). Clinically many older women with FI report 
former constipation as a young adult, but data to 
support this are lacking. The evidence for treatment 
options is lacking. 


One RCT of a combination treatment package for FI 
included training on evacuation techniques and 
noted that patients reported improved ease of eva- 
cuation after treatment [107]. No separate data on FI 
were presented. No studies were found utilising spe- 
cific evacuation training to treat FI in younger adults. 
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IV. BEHAVIOUR MODIFICATION 


Toilet training with rewards, either alone or in com- 
bination with laxatives has been found helpful in 
children with encopresis [149] (see Committee 11). 
It is not known if a similar approach might be appli- 
cable to adults with learning difficulties or frail older 
people in institutional settings, although a behaviou- 
ral approach to such problems is recommended by 
expert opinion [150]. Adults with learning difficul- 
ties may respond to formal behaviour modification 
techniques, but only small case series are currently 
available as evidence [151] Similarly there are no 
controlled studies of training in non-retentive enco- 
presis [152]. 


V. COMBINATION THERAPIES 


It is recognised that in many people the symptom of 
faecal incontinence is the result of a complex combi- 
nation of disordered anatomy and physiology, stool 
consistency and gut motility, emotional and psycho- 
logical status and restricted access to toilet facilities, 
amongst other factors (see Committee 5). Hence in 
clinical practice most patients receive a combined 
approach addressing diet, medications, lifestyle, 
muscle function and bowel habit simultaneously, 
depending on the result of initial assessment [153, 
154]. However, with the exception of one study 
[107] the few well-conducted studies on the conser- 
vative management of FI in adults have usually focu- 
sed on evaluating a single intervention such as bio- 
feedback, often not specifying what other advice 
(that might confound the results) was given to 
patients. 


Norton et al compared a combination of conservati- 
ve measures, including patient teaching, advice on 
diet, medication titration, and bowel retraining, with 
the same measures combined with anal sphincter 
exercises and/or biofeedback [107] No statistically 
significant differences were detected between the 
four groups on any of the outcome measures (inclu- 
ding diary, symptom questionnaire, manometry, 
anxiety, depression and quality of life). Over 50% of 
those randomised (171 patients) reported improved 
continence. Of those completing the protocol, 74% 
felt that they remained improved at one year follo- 
wing the end of treatment. The authors of this study 
suggest that the most effective element may have 
been education and therapist-patient interaction 
rather than specific interventions. 
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An RCT of a combination nurse-led intervention for 
bowel problems in 146 stroke patients found that a 
single therapeutic visit with a detailed information 
booklet improved bowel dysfunction up to 6 months 
later, and changed diet and fluid behaviour up to one 
year later compared to controls who received routine 
care. The intervention group were more likely to 
have sought professional help from their family prac- 
titioner for bowel problems demonstrating a heighte- 
ned awareness of the possibility of treatment [109, 
110]. However, there was no difference in the rates 
of FI between the intervention and control groups. 


In children a combination of behavioural training 
techniques and laxative therapy is as effective alone 
as it is when combined with biofeedback [149]. 


Anecdotally, laxatives may enhance the effect of 
behaviour modification alone. 


VI. RECTAL IRRIGATION 


1. ANTEGRADE IRRIGATION 


Surgical construction of an irrigation port to allow 
for the use of antegrade enemas or colonic irrigation 
is covered in Committee 19. An alternative is the 
insertion of an artificial irrigation port into the left 
colon (e.g. percutaneous endoscopic colostomy or 
PEC [155, 156] or the right colon [157]. Infection at 
the insertion site may be a problem in the medium to 
long term [158]. 


2. RETROGRADE IRRIGATION 


Anal irrigation to control FI has been reported in a 
few isolated case series [159, 160] and is reported 
anecdotally to be widely used in Europe to manage 
FI symptoms, although there is no published eviden- 
ce to support this. Irrigation may be by gravity-fill 
using a stoma irrigation cone [160, 161] or via a rec- 
tal tube, or using a stoma irrigation pump with either 
of these [162]. Some patients find the procedure 
painful or ineffective, and other discontinue because 
irrigation is time-consuming (taking between 10 and 
90 minutes), but up to two-thirds of patients unres- 
ponsive to other non-surgical management methods 
have been reported to benefit, and those with soiling 
are more likely to continue than those with major 
incontinence [160]. 


Shandling [163] has developed a catheter incorpora- 
ting an inflatable balloon and reported 100% success 
with 40% of 112 children with spina bifida, howe- 
ver, he did not make selection criteria clear or state 


the length of follow-up [163]. Others are more cau- 
tious in their appraisal of retrograde irrigation. Thir- 
ty one children with spina bifida aged 3-19 years 
(mean 9 years) who were dissatisfied with current 
bowel management were treated by infusing 
20ml/kg of saline every 24 or 48 hours through this 
catheter [164]. There were 6 immediate dropouts and 
a further 9 had stopped using the catheter by 30 
months. Of those who continued to use the catheter 
the percentage of continent stools rose from 28 to 
94% and the percentage of constipated stools drop- 
ped from 55 to 15%. The authors suggest that poten- 
tial adverse effects include bowel perforation, and 
allergic reaction to latex in the catheter. One group 
[165] reported that 83 of their 190 patients with spina 
bifida achieved continence using irrigation daily or 
on alternate days via a cone in the anus. They used 
water at 20ml/kg body weight, with evacuation 
within 30 minutes. The investigators stress the 
importance of a specialist nurse overseeing the pro- 
gramme. The irrigation did not help with bladder 
compliance or instability. 


Details of the technique are given by Scholler-Gyure 
and colleagues [165], who use 20ml/kg tap water one 
hour after the evening meal, run in half the volume 
and then allow 5 minutes without the cone, then run 
in the rest of the water, allowing up to 20 minutes for 
defaecation afterwards. They state that the volume 
needed varies and is often only found by trial and 
error. Of 41 patients with spina bifida who had failed 
other bowel management, 66% were continent at a 
mean follow up of 33 months, seven had monthly 
incontinence and 7 weekly incontinence, none had 
daily incontinence. Side effects included abdominal 
pain, headaches and poor appetite, but these were 
rare. Parental satisfaction was high in 63% and good 
in 37%. 66% of the children rated continence as the 
most important advantage, but half felt that it took up 
too much time and energy. Six found irrigation pain- 
ful and three found it unpleasant, five were depen- 
dent on others to help. 


There has been virtually no research on the best irri- 
gation regimen, which fluid to use, and in what 
volumes to promote optimum evacuation either via 
an artificial port or by rectum. Christensen has eva- 
luated retrograde colonic washout in a laboratory set- 
ting, using scintigraphy to assess segmental evacua- 
tion [166]. Six patients with FI were found to empty 
most of the rectosigmoid and descending colon, with 
fluid reaching on average just beyond the hepatic 
flexure. However, the clinical significance of this 
finding has yet to be explored. Gattuso et al [167] 
found that colostomy irrigation with water at 


volumes of 500mls and above (but not at 250mls), 
produced high-pressure propagated waves of colonic 
contraction and effective evacuation without subse- 
quent breakthrough. Patients preferred 500mls to lar- 
ger volumes. This work had not been done with irri- 
gation anally. 


Some patients find it impossible to retain fluid instil- 
led rectally. Clinical experience suggests that the res- 
ponse to rectal washout is very individual, and it is 
worth experimenting with volumes, temperatures 
and fluids, with or without addition of enemas, to 
find the optimum for an individual. There is a danger 
of autonomic dyssreflexia in those with a thoracic 
level spinal lesion, and this will need careful moni- 
toring and patient teaching. 


A mechanical pump which introduces warm water in 
pulses into the rectum has been described [162]. It 
was reported to clear faecal impaction in 24 of 37 
procedures on the first attempt and was well tolera- 
ted by most patients. The pump has been shown to be 
safe in a case series over 6 years [168]. It is not 
known if continence improved because the main 
focus of the study was relief of constipation. 


3. ADVERSE EVENTS 


A note of caution has been given about using tap 
water if a water softening system is in place because 
electrolyte disturbance may occur in vulnerable indi- 
viduals such as children [169]. Phosphate enemas or 
tap water irrigation may also cause volume overload 
or electrolyte imbalance in patients who have com- 
promised renal function or who retain the fluid for 
excessively long periods of time [170, 171]. Long- 
term use of phosphate enemas in irrigation fluid may 
also cause electrolyte imbalance in vulnerable 
patients. There is a case report of hyperphosphatae- 
mia and symptomatic hypocalcaemia with irrigation 
via an ACE [172]. Similar problems are theoretical- 
ly possible with rectal irrigation. Isolated reports of 
perforation and serious complications are rare, but 
are a possibility, particularly if extension tubes are 
used [173]. 


VII. DIGITAL OR OTHER 
STIMULATION 


Use of a finger or other stimulator to trigger reflex 
rectal contraction and anal relaxation is a technique 
commonly employed to control timing of evacuation 
after spinal cord injury (see Committee12). Expert 
opinion suggests that this may work in the non-neu- 
rogenic population [142] but no study was found. 
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VII. MANUAL EVACUATION 


A controversy has arisen in nursing about using 
manual rectal evacuation because of possible com- 
plications [174]. There is almost no research on this, 
and no evidence of harmful effects. The majority of 
patients with lower spinal cord injury and cauda 
equina syndrome need to use this regularly, although 
the evidence base is lacking [175, 176]. The Royal 
College of Nursing in England [174] has reviewed 
manual evacuation and suggested a procedure and 
safety points. No study was found evaluating the 
efficacy of manual evacuation for managing FI. 


F. DRUG TREATMENT OF FI 


I. GOALS 


The goals of this section are to identify the drugs and 
other medical interventions that have been used to 
treat faecal incontinence and to evaluate the eviden- 
ce regarding their efficacy. The medical management 
of faecal incontinence has focused exclusively on 
three mechanisms: 


1 Reduction of diarrhoea. Diarrhoea is consistently 
found to be a strong risk factor for FI (see Section 
B above). 


2 Increasing resting anal canal pressure. Low res- 
ting anal canal pressures are a risk factor for pas- 
sive FI, and are commonly seen following some 
types of anorectal surgery (e.g. sphincterotomy, 
ileal pouch procedures, abdominoperineal pull- 
through for imperforate anus). 


3 Control of constipation. Constipation is frequent- 
ly found to be a risk factor for FI, especially in 
children and the elderly (see Section B above). 


Il. METHODS 


The Medline database and the Cochrane reviews 
[149, 177) were searched for studies in any language 
and any year which matched the following search 
terms: 


1 “Faecal incontinence” OR “anal incontinence” 
AND “drug” OR “medical management” OR 
“medical treatment.” 


2 “Faecal incontinence” OR “anal incontinence” 
AND “loperamide” OR “diphenoxylate.” 


3 “Faecal incontinence” OR “anal incontinence” 
AND “laxative” OR “polyethylene.” 


4 “Faecal incontinence” OR “anal incontinence” 
AND “phenylephrine gel.” 


These search terms captured a total of 347 unique 
articles. These articles were screened by title, then by 
abstract, and 148 articles identified as potentially 
relevant were retrieved and read. Additional articles 
were identified by examining systematic reviews. 


Il. TREATMENT OF DIARRHOEA- 
ASSOCIATED FAECAL 
INCONTINENCE WITH 

ANTIDIARRHOEAL DRUGS 


1. LOPERAMIDE AND DIPHENOXYLATE 


Table 6 lists all studies found that were judged to be 
relevant to the topic of drug treatment of diarrhoea- 
related FI. All the studies that assessed loperamide 
treatment were rated as level 2 evidence: they were 
randomised cross-over studies but had methodologi- 
cal flaws which limited generalisability. Some of 
these studies reported that loperamide was superior 
to placebo [178-180] while others reported only a 
trend favouring loperamide [181, 182]. The study by 
Palmer and colleagues [182] is significant because it 
directly compared loperamide (average of 4.6 mg per 
day) to codeine (average of 103 mg per day) and 
diphenoxylate (average of 12.5 mg per day) in 30 
patients with diarrhoea, of whom 19 had FI prior to 
treatment. However, FI was not the primary outcome 
measure. Loperamide was superior to diphenoxylate 
and similar to codeine with respect to decreased stool 
frequency, improved stool consistency, and reduced 
side-effects. Although not statistically significant, 
there was a trend for less FI while taking loperamide 
compared to diphenoxylate. 


2. SUCRALFATE 


This drug was compared to placebo in a double- 
blind, parallel group, RCT [183] carried out in 123 
patients with diarrhoea that occurred secondary to 
radiation treatment for pelvic cancer. FI was not 
required for inclusion and was a secondary endpoint 
in data analysis. This study showed, contrary to 
hypothesis, that sucralfate made FI worse. 


3. VALPORATE SODIUM 


Gamma-amino butyric acid (valporate sodium) was 
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compared to placebo in a double-blind, randomised 
crossover study [184] in 17 patients with diarrhoea 
related FI secondary to colectomy and ileoanal anas- 
tamosis. Valproate sodium decrease FI episodes and 
stool frequency relative to baseline and increased 
anal canal pressure, whereas placebo did not have 
these effects. Limitations of the study were (a) small 
sample size and (b) statistical comparison to baseli- 
ne rather than to placebo. Valporate sodium is of pos- 
sible benefit in this population. 


4. AMITRIPTYLINE 


Santoro and colleagues [185] carried out an uncon- 
trolled study of the tricyclic antidepressant, amitrip- 
tyline, given 20 mg at bedtime, in 18 patients with 
FI, diarrhoea was not required. Thirteen of 18 beca- 
me continent and 3 reported improvement. The 
authors attributed the benefits to increased anal res- 
ting pressure and decreased numbers of “rectal motor 
complexes.” This study suggests that amitriptyline 
and other tricyclic antidepressants are of possible 
benefit for treating FI. 


e° Mechanism of action 


Three possible mechanisms of action have been 
identified in the these studies of the drug treatment of 
diarrhoea-related FI: Loperamide, diphenoxylate, 
and amitriptyline appear to work in part by decrea- 
sing bowel movement frequency through an effect 
on motility and absorption. Fibre supplements 
(reviewed in Section 4 above), on the other hand, 
work by binding more water into the stools. Resting 
anal canal pressures were reported to be increased in 
response to loperamide [178, 179], valporate sodium 
[184], amitriptyline [185], and phenylephrine gel 
[186, 187]. 


VI. INCREASING ANAL CANAL 
PRESSURE IN PATIENTS WITH 
PASSIVE FI 


A subgroup of patients with FI have passive inconti- 
nence, defined as FI that is not preceded by a sensa- 
tion of urgency to defaecate and that occurs without 
awareness. This is believed to be related to decreased 
resting pressure in the anal canal due to an impaired 
internal anal sphincter and/or to decreased sensation 
for rectal distension. A specific aetiology for passive 
FI is the patient with a colectomy (usually for ulce- 
rative colitis) with a surgically constructed ileal 
reservoir connected to the anal canal [36]. 


Phenylephrine gel, an alpha-1 adrenergic agonist, 
has been investigated for the treatment of passive FI 


in patients with ileoanal pouches [187]. This was a 
double-blind crossover study comparing topical 
(intranal) administration of 10% phenylephrine gel 
to placebo in 12 patients. However, the investigators 
noted carryover effects and therefore reported only 
the first treatment period, making this a parallel 
group study. They found a significant reduction in a 
faecal incontinence severity score during treatment 
with the active drug. The same research team repor- 
ted a second study [188] in which they randomised 
36 patients with idiopathic causes of FI (not inclu- 
ding ileal pouch procedures) to receive either pheny- 
lephrine gel or placebo, and found no significant 
improvement in either severity of FI (incontinence 
score) or anal canal pressures. These patients all had 
structurally intact sphincters. Thus, the clinical utili- 
ty of phenylephrine gel (if any) may be limited to 
patients with passive incontinence associated with 
ileal pouches. Oral preparations have been found to 
have significant side-effects but this has not been 
reported in these topical studies. 


Loperamide also increases anal canal resting pressu- 
re by an unknown mechanism [178, 179], and it has 
been suggested that this may contribute to the treat- 
ment of FI [180]. As reported in the last section, 
loperamide does decrease the frequency of diar- 
thoea-related FI [178-180], but it is unknown how 
much of this effect is due to increased resting pres- 
sure in the anal canal as compared to changes in stool 
consistency. No studies of the effectiveness of lope- 
ramide in patients with passive FI were found. 


V. DRUG TREATMENT OF 
CONSTIPATION-ASSOCIATED FI 


Constipation-associated FI, sometimes referred to as 
overflow incontinence, occurs more frequently at the 
two ends of the lifespan. The prevalence of FI in 
children is estimated to be 0.8% [189] to 3% [190] 
and in 35% (191) to 96% [25] of cases, FI in children 
is associated with constipation. FI occurs in 
46%[192] to 47% [21] of nursing home residents and 
is more common in those with constipation [193]. 
However, the proportion of faecally incontinent nur- 
sing home residents whose FI is attributable to 
constipation is not known. Constipation-associated 
FI is also common in patients with spinal cord inju- 
ry, occurring in an estimated 33% [58]. 


Constipation-associated FI in nursing homes is often 
treated with the prescription of daily or frequent 
laxatives. However, we found only two RCTs which 
tested the effectiveness of laxatives for treating FI 


1545 


associated with constipation in adults. Ryan [194] 
randomised 87 new admissions to a single nursing 
home to receive either 15 ml daily of sorbitol for up 
to 15 days or routine care without the use of a laxa- 
tive. Patients were enrolled whether or not they had 
constipation or FI. The outcome measures recorded 
by nurses were amount of nursing time required for 
the care of FI and amount of soiled linen. Patients 
treated with sorbitol were found to have significant- 
ly less soiled linen, and they tended to require less 
nursing time. Limitations of the study included (a) 
analysing the aggregate amount of soiled linen used 
by each group rather than the proportion of the sub- 
jects in each group who had FI, (b) failure to control 
for expectancy by providing a placebo treatment to 
members of the control group, and (c) failure to 
include all randomised subjects in the data analysis, 
i.e. failure to use an intention to treat analysis. 


A second study [121] compared daily enemas to no 
treatment in 206 nursing home residents who had FI 
and documented constipation. This was an open 
label RCT. Results showed no difference between 
groups either for frequency of FI or for amount of 
soiled linen. However, post hoc subgroup analysis 
showed that patients with complete rectal emptying 
on digital examination exhibited a significantly grea- 
ter improvement than the group that continued to 
have a faecal impaction. Strengths of this study were 
the large sample size, randomisation, strict inclusion 
criteria, and assessment of whether the enema regi- 
men in fact eliminated faecal impaction. A weakness 
was that the post hoc analysis of the physical exami- 
nation data suggest that the trial is not interpretable 
since the daily enema regimen did not eliminate fae- 
cal impaction in most patients. 


Two RCTs were reported for children with FI asso- 
ciated with constipation. In one of these, Nolan and 
colleagues [195] randomised 169 children who had 
FI and radiological evidence of stool retention to 
receive either combined treatment with laxatives 
plus behavioural toilet skills training or behavioural 
toilet skills training alone. This was an unblinded 
RCT. Children treated with laxatives plus behaviour 
modification were significantly more likely to 
improve than children treated with behaviour modi- 
fication alone (63% vs. 43%, p<0.02), and improve- 
ment was more rapid. Limitations of the study inclu- 
de (a) failure to blind the study by using a placebo, 
and (b) analysing the data by symptom completers 
rather than by intent to treat. 


A second RCT in children [196] randomised 40 chil- 
dren with constipation (only 3/4 had FI at enrolment) 
to one of 3 groups: senokot, placebo tablets, or no 


treatment. All children also received toilet training. 
The authors reported that all three groups improved 
(i.e. reduced frequency of FI) and there were no dif- 
ferences between groups. However, the study did not 
have sufficient power to test the hypothesis. 


A double-blind RCT testing the effectiveness of the 
prokinetic drug cisapride in paediatric FI found no 
evidence for efficacy [197]. Adverse events subse- 
quently led the U.S. Food and Drug Administration 
to restrict access to this drug. An alternative prokine- 
tic drug, tegaserod, has been approved for the 
treatment of chronic constipation in adults, but has 
not been tested for its effectiveness in patients with 
constipation-associated FI. 


Several trials [198, 199], including one high quality 
RCT [200] have compared laxatives alone to the 
combination of laxatives plus biofeedback in chil- 
dren with constipation-associated FI. For this indica- 
tion biofeedback is designed to teach the patient to 
relax the pelvic floor muscles during attempts to 
defaecate in order to overcome a tendency to para- 
doxically contract these muscles and to obstruct 
defaecation. The RCT by van der Plas and colleagues 
[200] showed that combined treatment was associa- 
ted with a higher success rate at the end of training 
(39% vs. 19%), but by follow-up 12 months later, 
there were no differences between groups. Other stu- 
dies support these findings by showing either no dif- 
ference between the laxative only group and a bio- 
feedback group [198] or faster acquisition of conti- 
nence in the biofeedback group but no long-term dif- 
ference in success rate [199]. These trials suggest 
that laxatives alone are as effective as biofeedback 
for constipation-associated FI in children in the long 
term, but they were not designed to show that laxa- 
tives are superior to placebo or to no treatment. 


VI. DRUG TREATMENT OF FI: 
SUMMARY AND 
RECOMMENDATIONS 


Level 2 evidence supports the recommendation of 
loperamide for diarrhoea-associated FI and sug- 
gests that the loperamide may be superior to diphe- 
noxylate. Our recommendation is to treat diar- 
rhoea-associated FI with antidiarrhoeal drugs 
(Grade B). There is insufficient trial data to recom- 
mend phenylephrine gel or loperamide for the 
treatment of passive FI. For constipation-associa- 
ted FI, there is level 2 evidence suggesting that 
daily or more frequent oral laxative regimens may 
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be effective for the treatment of constipation-asso- 
ciated FI in nursing home residents [194] and chil- 
dren [195], but there are conflicting data [121, 
196]. We recommend the use of laxatives to treat 
constipation-associated faecal incontinence, Grade 
B. It is important to confirm that the impaction is 
resolved by the laxative regimen. Additional, well- 
designed studies are needed to validate the com- 
mon clinical practice of using laxatives to treat 
constipation-associated FI. 


G. BIOFEEDBACK AND/OR 
ANAL SPHINCTER / PELVIC 
FLOOR EXERCISES 


I. INTRODUCTION 


This section reviews all studies published in English 
of adult research on biofeedback for faecal inconti- 
nence. A MEDLINE search was conducted to identi- 
fy all articles matching "biofeedback and faecal 
incontinence" published between 1970 and February 
2004. The search was supplemented by a crosscheck 
of citations in the identified papers and other syste- 
matic reviews. 


Il. BIOFEEDBACK MODALITIES 
USED IN THE TREATMENT OF 
FAECAL INCONTINENCE 


Biofeedback can be defined as the use of an instru- 
ment that delivers a concurrent measurement of 
selected biological responses to enable the individual 
to alter his/her physiological response in directions 
associated with improved function [201]. 


The earliest reported application of biofeedback to 
treat faecal incontinence used a simple pressure devi- 
ce in the anal canal to reinforce external anal sphinc- 
ter (EAS) contraction [202], a procedure somewhat 
analogous to the vaginal perineometer that was used 
by Kegel to treat stress urinary incontinence [203]. 
However, the seminal biofeedback procedure [204] 
for FI, which was followed in a series of studies [57, 
205-211], used a 3-balloon manometry probe to rein- 
force changes in 3 distinct physiological variables 
rather than just EAS contraction. The responses that 


were reinforced with this protocol included, (a) the 
perception of sensory cues associated with rectal dis- 
tension and potential loss of stool, (b) a short-laten- 
cy EAS contraction, and (c) inhibition of activity 
that would increase rectal pressure (i.e. contraction 
of the abdominus rectus and diaphragm). The overall 
goal of this protocol was to strengthen the presumed 
EAS reflex that normally counters the internal anal 
sphincter inhibitory response to rectal distension. 
However, reinforcement for EAS contraction was 
contingent upon maintaining stable rectal pressure, 
because increases in rectal pressure during stool 
urgency can overcome relative sphincter closure 
pressure, and thus would be counterproductive to 
retention. Subsequently, the EAS response to rectal 
distension was determined to be a learned, rather 
than an involuntary response. As a result, the theore- 
tical basis for the use of operant conditioning (bio- 
feedback) in the treatment of bowel disorders was 
established [212]. 


Il. BIOFEEDBACK PROTOCOLS 


There is wide variability (i.e. no standardisation) in 
the biofeedback literature for FI. Studies use diffe- 
rent instrumentation, training procedures, adjunctive 
strategies, samples, outcome measures, or follow-up 
periods. Therefore, straightforward comparison of 
study outcomes and statistical analysis of multiple 
outcomes is not possible. Most biofeedback proto- 
cols can be placed into one of three general catego- 
ries on the basis of the procedures used for training 
and include: 


1 strength training, defined as the reinforcement of 
sphincter or pelvic floor muscle (PFM) contrac- 
tion to improve EAS strength without attention to 
sensation [213-219], 


2 sensory training, defined as the reinforcement of 
heightened sensitivity to stepwise reductions in 
rectal distension volumes without emphasis on 
improvements in sphincter strength [220, 221], 
and 


3 combined training, defined as the reinforcement 
of rectal sensitivity, a short-latency EAS response 
in the absence of rectal pressure changes and also 
sustained EAS contraction to improve sphincter 
strength [222, 223]. Variations of these procedures 
include the reinforcement of tolerance to progres- 
sively larger volumes of rectal distension and 
control of urgency [224, 225]. Instrumentation 
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used to measure and reinforce the changes in bio- 
logical activity include pneumatic and perfusion 
manometry, surface electromyography (EMG) 
and recently transanal ultrasound [226, 227]. 
Some workers have suggested the use of a multi- 
variable EMG protocol that mirrors the manome- 
tric protocol by substituting surface abdominal 
EMG electrodes for the rectal pressure balloon to 
measure extraneous abdominal muscle wall 
contraction that is associated with increases in 
rectal pressure. An EMG probe is placed within 
the anal canal or vagina to measure external anal 
sphincter or pelvic floor muscle activity [228]. 
There is limited support for the use of abdominal 
EMG measures as valid and reliable indices of 
muscle activity associated with increased intra- 
abdominal pressure and for the use of pelvic floor 
EMG measures as indices of pelvic floor and EAS 
contractile function [229, 230]. 


IV. STUDY SAMPLES 


A systematic review found 46 studies in adults publi- 
shed in English from 1974-2000 [231] that included 
a total of 1364 patients. Another, review assessed 35 
studies published from 1973-1999 which met inclu- 
sion criteria as being prospective, using 5 or more 
subjects and included an a description of biofeed- 
back procedures used [232]. Subsequently, 16 addi- 
tional papers were published from 2000-2004 [90, 
107, 226, 233-245]. 


The majority of patients in all published studies are 
female. Ages studied range from 6-97 (studies pri- 
marily of children were excluded). Aetiology and 
symptom severity was highly heterogeneous. Howe- 
ver, some studies did select subjects according to 
specific problems such as obstetric injury [90, 245- 
247], severe pudendal nerve deficit (215), transit 
time [237], older people [223] or severe FI [235]. 
Other studies restricted their samples to patients who 
had undergone ileo-anal reservoir procedures (87), 
rectosigmoidectomy and creation of a J- pouch 
[248], and anterior resection of the rectum combined 
with total colectomy [249]. Subjects in two studies 
had stomas [224, 241] with treatment provided in 
preparation for stoma closure, but data was not pro- 
vided regarding changes in actual faecal incontinen- 
ce from pre- to post-treatment in these reports. 


Two studies restricted their samples to patients with 
neurological disorders associated with diabetes mel- 
litus [57] and multiple sclerosis [250]. 


V. VARIABILITY IN TREATMENT 
METHODS 


There is considerable variation in the methods used 
in biofeedback training for FI. Seventeen studies 
used EMG to improve EAS contraction [213-219, 
233, 236, 245, 248, 251-258], two reports used ano- 
rectal ultrasound [226, 227] while the remaining 
reports used pressure sensors, anal rectal manometry, 
or the method used was not stated. Using manome- 
try, some studies have trained short-latency EAS 
contractions in response to recognition of rectal dis- 
tension, while others have also reinforced sustained 
EAS contraction to improve strength. 


Two studies attempted a component analysis to 
determine whether rectal sensory training or EAS 
strength training was more effective in reducing fae- 
cal incontinence. They concluded that the primary 
mechanism responsible for symptomatic improve- 
ment was increased rectal sensitivity [221, 259]. 
However, limitations in the applied strength training 
procedures preclude valid comparisons of strength 
vs. sensory training methods in these studies [260]. 
In a between-group design, one study [233] compa- 
red out-patient intra-anal EMG strength training to 
EMG plus sensory training using an intra-rectal bal- 
loon, EMG plus home biofeedback training, and 
EMG, sensory training plus home biofeedback. No 
added benefit was found when the more comprehen- 
sive protocols were used, but small group sizes make 
this study inconclusive. On the other hand, a proto- 
col that applied well-defined strength and sensory 
training procedures in the treatment of severe stool 
incontinence [235] found that responders to treat- 
ment improved both EAS squeeze pressure and rec- 
tal sensation. However, those that did not respond to 
treatment showed improvements in squeeze pressure 
equivalent to those who had responded, but did not 
show similar changes in rectal sensation, indicating 
that a certain level of rectal sensation is necessary for 
the reacquisition of continence. 


Between 1 and 28 treatment sessions have been pro- 
vided over 1 day to one year. Time spent in each 
treatment session ranged from 30 to 90 minutes or is 
not stated. Some studies controlled for the use of 
anti-diarrhoeals [235] or provided specific bowel 
management interventions prior to active treatment 
[223]. Other studies simply stated that patients were 
selected from those who had failed prior medical 
management. Alternatively, one study using a bet- 
ween-group design of 4 different treatments, compa- 
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red management and advice that included the use of 
anti-diarrhoeals to the same protocol plus: EAS exer- 
cise, EAS exercise and clinic biofeedback, or EAS 
exercise, biofeedback and the use of a home trainer 
[107]. In addition to diet and bowel management, 
other adjunctive treatments that have been used with 
biofeedback include electrical stimulation [245-247] 
and home biofeedback equipment [107, 233]. 


Most studies report that patients are instructed in 
home exercises but many do not specify the precise 
instructions given to the patients. Some studies state 
that subjects were simply instructed to contract the 
EAS with any feeling of rectal distension at home, 
while others provided structured sphincter exercise 
programmes. Three studies reported the degree of 
patient compliance to the assigned exercises [107, 
235, 238]. However, a clear relationship between 
long-term improvement and continued exercise was 
not established. For example in one study, [235] only 
26% of the subjects reported that they continued to 
perform PFM exercise at 12 month follow-up even 
though all subjects who improved initially (71%) 
maintained the gains at follow-up. 


VI. RESPONSE TO TREATMENT: 
RANDOMISED CONTROLLED 
STUDIES 


A Cochrane review [261] of randomised or quasi- 
randomised studies found 5 eligible studies that used 
biofeedback to treat faecal incontinence [221, 223, 
246, 259, 262]. The Cochrane review included the 
outcome data from a total of 109 patients who were 
participants in four published papers and a single 
abstract [261]. Four of the 5 trials were found to have 
potential methodological bias and only 2 trials provi- 
ded data in a form suitable for statistical analysis. 
The reviewers [261] felt that the evidence from the 
reviewed trials was insufficient to conclude that bio- 
feedback treatments are useful in the reduction of FI. 
Additionally, the reviewers [261] found limited evi- 
dence to support the usefulness of any specific com- 
ponent of the biofeedback protocols tested with the 
exception of rectal sensitivity, which was consistent- 
ly found to be associated with improved continence 
when biofeedback was administered. 


Subsequent to the Cochrane review [261], four addi- 
tional RCTs were published. One [233] study com- 
pared 4 different biofeedback protocols but did not 
have a non-biofeedback control group. Before 
patients were randomised to the different biofeed- 
back protocols, they underwent medical and bowel 


management but the time period of initial interven- 
tion was unspecified. Although there was an overall 
74% reduction in stool incontinence after biofeed- 
back, no difference in effect was found between the 
different protocols. However, interpretation of 
effects was hampered by small group size. 


Another study compared manometric biofeedback, 
anal rectal ultrasound biofeedback and sphincter 
exercise taught with digital examination alone [226]. 
All groups showed modest improvements in bowel 
control with 70% of the subjects reporting improve- 
ment. Improvements in bowel control were associa- 
ted with modest changes in anorectal measures. 
However, neither manometric or ultrasound biofeed- 
back provided added benefit to digitally taught 
sphincter exercise on any of the nine outcomes mea- 
sures. 


Another RCT [107] used four groups to compare the 
effects of a behavioural treatment from a specialized 
nurse that included advice on bowel management, 
diet, urge control and the use of anti-diarrhoeal medi- 
cation, to the same behavioural management but 
with the addition of: sphincter exercises, exercises 
plus clinically administered biofeedback, or exer- 
cises, clinical biofeedback and home biofeedback. 
Each group received a median of five (range 1-9), 
45-90 minute treatment sessions. No difference was 
found between groups on ratings of bowel control or 
physiological measures. These findings suggest that 
biofeedback did not provide any additional benefit to 
behavioural and medical management. When out- 
comes were collapsed across all subjects, modest 
reductions in symptoms of 54% and 53% were repor- 
ted to occur in the advice and biofeedback groups, 
respectively. 


Although manometric indices of sphincter function 
improved across all groups, an unexpected and unex- 
plained numerical decrease in squeeze pressure was 
reported in one of the biofeedback groups, and mini- 
mal change was reported in the other biofeedback 
group. However, the outcome analysis was appro- 
priately conducted on an intention to treat basis. In 
this study a 20% drop out rate was reported, which is 
consistent with other studies that have also reported 
drop out rate. But unlike Norton [107], most studies 
have reported outcomes only on subjects completing 
treatment rather than on an intention to treat basis. 
As result of the more stringent analysis, the Norton 
outcomes appear to be lower than many of the other 
reports. 
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VII. RESPONSE TO TREATMENT: 
UNCONTROLLED STUDIES 


Most studies use some form of self-report collected 
from diaries, symptom questionnaires, or continence 
scores as the primary dependent variable. Criteria 
used to determine a successful outcome varies from 
90% [205, 263] to 50% [264] reduction in inconti- 
nent episodes or subject's ratings of improvement. 
Most studies report an overall response rate that 
combines improvement and cure rates. Reported 
improvement ranges from 0% [215] to 100% [265]. 
Four studies [215, 234, 266, 267] reported improve- 
ments below 50%, 21 reported improvement from 
50-75% and 23 studies reported improvement of 
75% or greater, with 3 of these reporting improve- 
ment over 90%. Thirty studies reported the number 
of patients that achieved symptom-free or nearly 
symptom free status after treatment for a total of 353 
of 773 (46%) patients fitting in the continent or near- 
ly continent category. 


Twenty-three studies specified a mean follow-up 
period greater than 12 months, 8 studies reported a 
range or mean follow-up that fell above 3 months 
and 29 studies reported follow-up less than 3 months 
or the time was not stated. Some studies reported 
outcomes at the time that treatment was completed 
[225, 233, 236, 246]. Of those studies having a lon- 
ger follow-up, six studies reported follow-up results 
at 2 or more years [211, 217, 221, 238, 239, 251]. 
One study reported the results immediately after 
treatment and then at approximately 3 years follow- 
up and found that initial responders regressed as a 
function of time, leading to a conclusion that patients 
may need follow-up evaluation and treatment to 
maintain optimal function obtained with the initial 
treatment [239]. However, compliance to the home 
programme was not reported in this case. On the 
other hand, one study found that a majority of 
patients maintained, and in some cases exceeded, 
improvements reported immediately after treatment 
[238]. The long-term positive outcome in this study 
was attributed to the 83% home exercise compliance 
during the active treatment phase. 


VIII. MECHANISM OF BIOFEED- 
BACK TRAINING EFFECTS 


Many studies have reported changes in physiological 
variables such as anal resting and squeeze pressures 
and changes in rectal sensory threshold volumes as 


an outcome of biofeedback training. A few studies 
also have reported changes in the duration of EAS 
contraction [107, 222, 245] with researchers conclu- 
ding that the ability to sustain an EAS contraction is 
more important than maximum squeeze pressure. 
For example, two studies found that it was the sub- 
jects who learned to extend the duration their sphinc- 
ter contraction who developed continence [222, 257] 
after biofeedback training. This notion was suppor- 
ted by a study that compared the EAS fatigue rates of 
healthy controls to patients with constipation, seepa- 
ge and stool incontinence and found that the EAS 
fatigue rate in incontinent patients was significantly 
increased compared to healthy controls and those 
with seepage [268]. 


Several studies report that improved rectal sensation 
is most consistently linked to improvements in conti- 
nence as a result of biofeedback training [221, 236, 
259]. Conversely, changes in sphincter strength are 
not consistently found to be associated with reduc- 
tions in incontinence [210, 221, 224, 255, 267, 269] 
and in two studies, squeeze pressure was found to 
increase even in those patients that did not improve 
in bowel control [235, 263]. These inconsistencies 
have lead to questions regarding the mechanism(s) 
presumed to be responsible for symptom reduction 
as a result of biofeedback treatment [270]. 


IX. PATIENT CHARACTERISTICS 
PREDICTING WHO WILL RESPOND 
TO TREATMENT 


With the exception of rectal sensation [235], there 
are no established criteria that might predict which 
patients would most likely benefit from biofeedback 
therapy. One paper found that in addition to a rectal 
sensory threshold of 50ml or less, a lower EAS and 
IAS response threshold and an urge threshold less 
than 100ml were associated with better outcomes 
after biofeedback [235]. Another study noted that 
positive outcomes were associated with those 
patients 55 years and older and having normal defe- 
cation patterns while poorer outcomes were associa- 
ted with those younger than 55 and having abnormal 
evacuation patterns [240]. One study noted that the 
need for more than 3 biofeedback sessions and a 
poor early response to biofeedback predicted poor 
long-term improvement at follow-up [217]. Several 
reports noted that improvements were not associated 
with the presence or absence of defects found with 
ultrasound [107, 216, 225, 268] but one study found 
that less robust improvements were obtained in those 
having passive incontinence rather than urge inconti- 
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nence [225]. In the one study that found that no func- 
tional improvement was obtained with biofeedback, 
all subjects had severe neurogenic faecal incontinen- 
ce and pudendal nerve neuropathy and absent sensa- 
tion for bowel urge [215]. Another study found that 
patients with spinal cord lesions were least likely to 
respond to treatment [205]. On the other hand, one 
study did find that subjects with pudendal neuropa- 
thy could improve bowel control with biofeedback 
but were less likely to show improvement in EAS 
strength [267]. However, the effects of bowel mana- 
gement strategies were not controlled. Currently, 
there is little evidence that shows a relationship bet- 
ween pre-treatment anorectal function as measured 
by manometry and biofeedback outcomes, with the 
exception of rectal sensitivity which, if found to be 
greater than 100ml before treatment, is associated 
with a poor response to biofeedback [205]. As a 
result, some studies have excluded patients having 
rectal sensory thresholds greater than 100 ml. 


X. PELVIC FLOOR MUSCLE 
EXERCISES 


Historically, the use of pelvic floor muscle (PFM) 
exercise without biofeedback has not been used as a 
primary treatment for FI, unlike its application for UI 
where PFM exercise has been recommended as an 
intervention prior to the use of biofeedback. For FI, 
most exercise protocols have been used secondarily 
as anal sphincter exercise to augment the biofeed- 
back protocol. Given that PFM exercise has been 
accepted as a valid treatment for UI, similar proto- 
cols may potentially improve FI as well. This is sup- 
ported by one study [271] that found that levator ani 
function as measured by an intrarectal dynamometer 
was more related to severity of FI than EAS squeeze 
pressures obtained from anorectal manometry. 
Moreover, improvements in FI after biofeedback 
were associated with concomitant changes in levator 
ani strength but not changes in EAS strength. Howe- 
ver, the two studies that have directly examined the 
effects of pelvic floor muscle exercise on FI report 
inconsistent outcomes [7, 226]. One RCT [226] 
found that when PFM exercises were prescribed in 
addition to a comprehensive behavioural manage- 
ment programme, no added benefit was obtained in 
primarily middle-aged subjects. In contrast, another 
RCT (7) found that when younger subjects were ins- 
tructed in PFM exercises 3 months postnatally, the 
intervention group reported less FI at 12 months fol- 
low-up. However, in this study, the effect of PFM 
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exercise was not studied separately from education. 
Given the limited data available, there is an obvious 
need to investigate the effectiveness of PFM exerci- 
se alone on FI because there are no known risks asso- 
ciated with its application and its cost is lower relati- 
ve to biofeedback. 


XI. SUMMARY AND 
RECOMMENDATIONS: 
BIOFEEDBACK, EXERCISES AND FI 


In general, the outcomes reported from uncontrolled 
biofeedback studies for faecal incontinence have 
been favourable. However, most studies have been 
small and have a multitude of methodological flaws 
that include inadequate descriptions of subject cha- 
racteristics and procedures, the use of heterogenic 
samples, and limited follow-up data. Only a handful 
of the non-randomised studies have made efforts to 
control for non-specific effects. In contrast to the 
mostly favourable outcomes reported in uncontrolled 
studies, two randomised controlled trials found no 
additional benefit when biofeedback was added to 
either a comprehensive behavioural and medical 
management programme [107] or to digitally taught 
sphincter exercise [226]. Although larger and ran- 
domly controlled, these trials [107, 226] have limita- 
tions. 


We still lack precise knowledge of the mechanisms 
responsible for improvement when biofeedback is 
used to treat FI, and we do not yet understand the 
extent to which any specific biofeedback protocol 
alters parameters of anorectal function. The excep- 
tion is rectal sensitivity, which is the single physio- 
logical parameter that has been reported to most 
consistently improve with biofeedback. However, 
not all subjects that show improvements in rectal 
sensitivity also develop continence. Thus, rectal sen- 
sitivity can be considered a necessary but not suffi- 
cient variable for continence. In contrast to rectal 
sensation, EAS strength has not been shown to 
consistently improve with biofeedback even when 
protocols have been directed to improve EAS func- 
tion. Herein lies an essential empirical question for 
the field that must be answered before we can deter- 
mine whether biofeedback is a useful tool in the 
treatment of stool incontinence. For, if changes in 
sphincter function are not observed when the stated 
goal of a biofeedback procedure is to improve 
sphincter strength, the validity of the protocol can be 
questioned and accordingly, conclusions based on 
the outcomes must be limited. Protocols then should 


be appropriately altered to achieve the stated goal of 
changing EAS function before it can be adequately 
tested again. As in the field of psychophysiology 
from which biofeedback has evolved, a test of bio- 
feedback effectiveness for any disorder cannot be 
accepted as an adequate evaluation of the treatment 
without evidence that the targeted physiology has 
been changed to a valid criterion of function [272]. 
Accordingly, any biofeedback protocol for faecal 
incontinence must be shown first to have altered 
some aspect of anorectal or bowel physiology, befo- 
re it can be tested as a treatment. Without validation 
of the biofeedback procedure itself, the analysis of 
group effects tends to be primarily, a test of non-spe- 
cific effects. 


In summary, the primary problems in the biofeed- 
back and pelvic floor muscle literature are: 


1. Biofeedback studies for FI have employed a 
variety of methodologies that range from rectal 
sensitivity training to sphincter strength training 
but without standardisation of methodology. 


2. Although uncontrolled studies using biofeedback 
for FI have reported mostly favourable outcomes, 
results from larger RCTs have not demonstrated a 
benefit of biofeedback over comprehensively 
administered behavioural and medical manage- 
ment or sphincter exercises alone. 


3. There is a need to conduct further RCTs to deter- 
mine whether specific biofeedback and pelvic 
floor muscle exercise protocols can alter physio- 
logical parameters of ano-rectal function with 
concomitant changes in bowel control. 


RECOMMENDATIONS 


Because recent RCTs have raised questions whe- 
ther biofeedback provides a specific benefit relati- 
ve to education and good clinical management des- 
pite a large body of uncontrolled studies supporting 
its efficacy, the consensus of the committee is that 
it is possibly effective but currently unproven. 


1. The use of biofeedback as a treatment for FI is 
recommended after other behavioural medical 
management is tried given the numerous positi- 
ve outcomes from uncontrolled trials, limita- 
tions in the current RCTs and low morbidity 
associated with its application. (Grade C 
recommendation) 


2. PFM exercises are recommended as an early 
intervention in the treatment of FI based upon 
low cost and weak evidence suggesting effica- 
cy (Grade C recommendation). 


H. EXTERNAL ELECTRICAL 
STIMULATION FOR FI 


Note: Surgically implanted electrodes are covered in 
Committee 19. 


I. THE PHYSIOLOGICAL BASIS OF 
THE EFFECTS OF ELECTRICAL 
STIMULATION 


Anal electrical stimulation (ES) was first described 
for treatment of faecal incontinence over 40 years 
ago, firstly as an implanted stimulator [273] and later 
as needle EMG stimulation [274]. As technology has 
developed, more comfortable surface electrodes 
have become available either as skin or intra-anal 
plug devices with a battery box. ES may be provided 
by a mains-powered machine or by a portable batte- 
ry-powered stimulator. The advantage of a small 
device is that it is easier for the patient to use on a 
daily basis. Development of vaginal and anal elec- 
trodes make it possible for the patient to sit, stand or 
move during a training programme. There is at pre- 
sent no experimental evidence upon which to select 
optimum electrical stimulation parameters for diffe- 
rent symptoms and clinical conditions. 


An electric current of sufficient amplitude will exci- 
te nerve and muscle tissue in its field. In addition, the 
current will alter cell membrane potentials and there- 
fore exert an influence on all living cells. The full 
extent of this influence is not known but studies have 
shown an increase in axonal budding following 
denervation and an increase in vascularisation and 
muscle bulk when the stimulating electrodes are pla- 
ced in an area of striated muscles [275]. Also norma- 
lisation of the reflex activity of the bladder by using 
ES has been reported [276]. 


Maintenance of continence requires volitional corti- 
cal control which is dependent upon the sensory 
feedback from the ano-rectum [277] and the ability 
to sense rectal distension and impending defaecation 
and to relax or contract the striated muscles of pelvic 
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floor [278]. The motor control of the pelvic floor 
muscles is a learned voluntary response albeit often 
at a subconscious level [212, 279]. 


Functional electrical stimulation activates both senso- 
ry and motor axons. The sensory axons send signals to 
the brain and it is thought may cause plastic changes 
in the representational area of a body part. The result 
of this is enlargement of the representation and impro- 
vement of awareness of the stimulated body part. This 
leads to better control of movements [278]. In theory 
ES may therefore reinforce weak functional signals 
that come from the pelvic floor musculature during 
the treatment [280], although this remains to be 
demonstrated experimentally. 


There are many good studies of the use of ES to 
improve the function of other striated muscles and 
this knowledge may be applied to treatment of FI 
[281]. Stimulation parameters such as stimulation 
frequency, pulse width, on:off ratios, and current 
intensity are very important as it is possible to cause 
fatigue and other problems by using incorrect para- 
meters, too long a treatment time or too high an 
intensity. 


IL. QUALITY OF DATA 


There have been few studies of ES in faecal inconti- 
nence (Table 7). Most studies included small num- 
bers of patients and provided limited details of what 
was done within the intervention programmes. 


HI. RESULTS 


One controlled study has been conducted [246]. 
Forty women with obstetric-related faecal inconti- 
nence were randomised to anal biofeedback and 
exercises with adjunctive electrical stimulation, or 
vaginal biofeedback and exercises (no electrical sti- 
mulation) with a different therapist. Both groups 
improved symptomatically, with no difference in 
symptoms between the groups. The stimulation 
group also improved manometric pressures. Howe- 
ver, electrical stimulation was not the only variable 
in the study, there was no follow up beyond the 12- 
week study period and the difference in outcome 
found could have been the effect of a different thera- 
pist or biofeedback method. Another attempted 
controlled study in patients who had FI following 
repair of obstetric third degree tear abandoned sti- 
mulation because it caused discomfort [247]. 


A prospective study compared biofeedback and elec- 
trical stimulation in patients who, in the majority of 
cases, had so called “potential” faecal incontinence 
before stoma closure [241]. Forty patients were trea- 
ted by biofeedback training, and 30 patients were 
treated by electrostimulation. All patients were 
encouraged to do pelvic floor exercises in addition to 
their training program. No description was given of 
stimulation. The biofeedback group was trained with 
a manometry-based balloon system. Biofeedback 
appeared to be more effective in this context than ES. 
Resting and squeeze pressure and resting and squee- 
ze vector volume all increased significantly after bio- 
feedback training (p<0.05 and <0.001). Only resting 
pressure and squeeze vector volume were signifi- 
cantly improved by electrostimulation (p<0.05 and 
<0.01). The increase in squeeze vector volume was 
significantly greater in the biofeedback group 
(p=0.03). The estimated median time period from 
commencement of training until stoma closure was 9 
months in the biofeedback versus 21 months in the 
ES group. 


Larpent and his colleagues [282] treated 13 patients 
with anorectal incontinence by ES in an uncontrolled 
study. The basal pressure of the external anal sphinc- 
ter and the squeeze pressure improved significantly 
(p<0.05, p<0.04 respectively). Some studies may 
have used parameters that cause fatigue or a rest per- 
iod that is too short for weak external sphincters 
[283]. Improved rectal sensation may be associated 
with a positive outcome [280]. Patients with the 
most severe incontinence and muscle impairment 
might be expected to benefit least [284]. Interferen- 
tial current has not been found effective [285] and 
has since fallen out of use in most areas of physio- 
therapy. 


IV. SUMMARY ON ELECTRICAL 
STIMULATION FOR FI 


A Cochrane review of trials of electrical stimulation 
for faecal incontinence has concluded that "At pre- 
sent, there are insufficient data to allow reliable 
conclusions to be drawn on the effects of electrical 
stimulation in the management of faecal inconti- 
nence. There is a suggestion that electrical stimula- 
tion may have a therapeutic effect, but this is not 
certain" [286]. We concur with this conclusion. 


Because there is a lack of consistency in electrical 
stimulation protocols and also a failure to use phy- 
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siological principles when employing using electri- 
cal stimulation, direct comparison between studies 
is impossible. There are many parameter and clini- 
cal applications that have not yet been investigated. 
We know little about which patients are likely to 
benefit from ES. Sensory awareness of the body 
schema and the possibility of improving this corti- 
cally by using ES may be important in motor re- 
learning for those patients with severe sensory loss, 
but this has not been investigated. 


V. FUTURE RESEARCH & 
RECOMMENDATIONS ON 
ELECTRICAL STIMULATION 
FOR FI 


Randomised controlled trials with adequate sample 
sizes are necessary to investigate all aspects of the 
effectiveness of ES in faecal incontinence. Rectal 
hyposensitivity is common in patients with constipa- 
tion and/or faecal incontinence [287]. Functional 
electrical stimulation combined with daily activities 
and its effectiveness in changing consciousness of 
the cortical schemes of the pelvic floor is one of the 
interesting future areas for research. When planning 
future research basic knowledge of electrical stimu- 
lation parameters and other important factors could 
be utilised from the other areas where electrical sti- 
mulation has been widely used [281]. 


I. CONCLUSIONS AND 
RECOMMENDATIONS 


There is a number of potentially beneficial conserva- 
tive and drug interventions for faecal incontinence in 
adults. The evidence base does not at this time pro- 
vide strong evidence for efficacy or guidance for 
patient selection. 


L RECOMMENDATIONS FOR 
PRIMARY PREVENTION OF FI 


1. Encourage and support public hygiene measures 
to reduce diarrhoeal diseases (Grade A). 


2. Discourage episiotomy except in restricted cir- 
cumstances (Grade B). 


W 


. Discourage the use of internal anal sphincter 
myectomy for treatment of anal fissure and hae- 
morrhoids (Grade A). 


4. Continue the debate on elective Caesarean delive- 
ry to prevent sphincter laceration, but no recom- 
mendation is given by this working team. 


Il. RECOMMENDATIONS FOR 
SECONDARY PREVENTION OF FI 


= 


. Health care providers should aggressively investi- 
gate all patients for FI who present with the most 
common risk factors: urinary incontinence, pelvic 
organ prolapse, diarrhoea, vaginal delivery with 
sphincter laceration, multiparity, mobility impair- 
ment, dementia, and other neurological conditions 
(Grade C). 


2. In patients with frequent, loose stools, screen for 
drug side-effects, lactose intolerance, and high 
intake of artificial sweeteners or other foods like- 
ly to cause diarrhoea (Grade C). 


3. Research is needed to assess the benefits of pelvic 
floor muscle training for the prevention of FI in 
women undergoing vaginal delivery. 


HI. LIFESTYLE INTERVENTIONS 
AND EDUCATION 


At present there is no convincing evidence for these 
interventions in FI (Level D: possibly effective but 
unproven). 


IV. DIET AND FLUID INTAKE 


1. Soluble dietary fibre is recommended for the 
management of FI associated with loose stool. 
(Evidence level 1. Recommendation Grade B). 


2. No studies of any other dietary intervention for 
managing faecal incontinence were found. 


V. BOWEL MANAGEMENT AND 
RETRAINING PROGRAMMES 


Level D evidence at present: possibly effective but 
unproven 
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VI. DRUG TREATMENT OF FI 


1. Loperamide is supported for the treatment of diar- 
thoea-associated FI (Level 2 evidence, Grade B 
recommendation). 


2. Laxatives can be used to treat constipation-asso- 
ciated faecal incontinence, (Level 2 evidence, 
Grade B recommendation). 


VII. BIOFEEDBACK AND/OR ANAL 
SPHINCTER / PELVIC FLOOR 
EXERCISES 


1. The use of biofeedback as a treatment for FI is 
recommended after other behavioural and medical 
management is tried given the numerous positive 
outcomes from uncontrolled trials, limitations in 
the current RCTs and low morbidity associated 
with its application (Grade C recommendation). 


2. PFM exercises are recommended as an early inter- 
vention in the treatment of FI based upon low cost 
and weak evidence suggesting efficacy (Grade C 
recommendation). 


VIII. ANAL ELECTRICAL 
STIMULATION 


Level D evidence — possibly effective but unproven. 


IX. OUTCOME MEASURES 


The committee noted wide variety and inconsistency 
in reporting of outcomes. The committee agree with 
the findings of Committee 6: there is a need for deve- 
lopment of validated outcome measures for studies 
of FI. 
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logy of such conditions. Dis Colon Rectum 2003,46 2 . 
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Surgery for Faecal Incontinence 


R. D. MADOFF 


J. H. PEMBERTON, T. MIMURA, S. LAURBERG 


INTRODUCTION 


Therapy for fecal incontinence has traditionally been 
divided into three approaches: conservative care, 
biofeedback, and surgical repair. Selection of treat- 
ment modality is based upon a number of considera- 
tions, including the severity of incontinence, structu- 
ral integrity of the anal sphincter, and results of elec- 
tromyography and anorectal physiology tests. 


Conservative therapy is most applicable to relatively 
mild cases of incontinence. Biofeedback retraining 
can be attempted for incontinence of any cause or 
severity, as the therapy is painless and risk-free. Bio- 
feedback has been considered a particularly useful 
option for incontinent patients whose sphincter 
muscle is intact. However, the added benefit of bio- 
feedback to standard supportive conservative care 
has recently been called into question in a randomi- 
zed controlled trial. [1] 


The most widely accepted operation for fecal incon- 
tinence is overlapping sphincteroplasty. This proce- 
dure, useful only in cases in which there is an anato- 
mic sphincter defect, has been reported to provide 
good results in many case series. However, several 
recent studies have shown that results of sphinctero- 
plasty deteriorate with time. [2, 3] 


A number of operations were developed in the early 
to mid 20th century to provide a treatment option for 
patients whose native sphincter was either intact but 
weak or not reparable. Muscle transposition proce- 
dures using either gluteus maximus or gracilis were 
devised to create a functional biological neosphinc- 
ter, but the approach did not gain widespread popu- 
larity. The Parks postanal repair was devised in 1975 
to treat patients with incontinence due to pelvic neu- 
ropathy. [4] 


Dissatisfaction with available operations for fecal 
incontinence led to development of a variety of novel 


procedures during the last 20 years. The stimulated 
(dynamic) graciloplasty and the artificial anal 
sphincter were devised as salvage procedures for 
patients who had failed or were not candidates for 
standard therapy. Recently, a novel approach, adop- 
ted from its better-defined role in urinary voiding 
dysfunction, is the use of sacral nerve stimulation. 
Moreover, there has also been a trend towards deve- 
lopment of minimally invasive approaches to fecal 
incontinence, such as the use of injectable biomate- 
rials and radiofrequency ablation. 


Importantly, a number of caveats apply to interpreta- 
tion of the results of surgery for fecal incontinence 
reported in the literature. First, the vast majority of 
reports are uncontrolled case series. Randomized 
controlled studies are rare, and those reported inclu- 
de only small numbers of patients. Second, nume- 
rous quantitative measures have been used to report 
outcomes, but only recently have any of these been 
validated. Similarly, criteria for “successful” out- 
comes have been variable and often arbitrary. Third, 
the quality of data reported is variable, though it has 
generally improved with the passage of time. For 
example, early reports of sphincteroplasty may not 
include details of data collection and reported results 
are based upon chart review. Later reports are usual- 
ly based on results of a patient questionnaire, but 
patients are often queried by the operating surgeon. 
Still later reports recognized the need for an inde- 
pendent data auditor. The most recent studies utilize 
daily continence diaries, widely considered to be the 
most stringent continence measure. Despite the fact 
that studies using lax data collection are certain to 
report better results than those using methodology 
that is more stringent, of necessity, composite 
reviews of surgical results include studies using 
various methods of data collection. Finally, results 
are not always reported on an intention to treat basis, 
particularly in the implantable device literature. 
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I. STANDARD SURGICAL THERAPY 


1. SPHINCTER REPAIR /SPHINCTEROPLASTY 


Anal sphincter repair continues to be the standard 
accepted surgical approach to patients with an anato- 
mic anal sphincter abnormality as the basis for their 
fecal incontinence. Nearly all patients with sphincter 
injuries are parous women. [5] 


Meta-analysis of 717 vaginal deliveries revealed the 
incidence of new anal sphincter defects was 27% 
among primiparous women and 9% in multiparous 
women. [6] Interestingly, 70% of such defects were 
asymptomatic. Risk factors for fecal incontinence 
include maternal age, prolonged second stage of 
labor, instrumental vaginal delivery, and sphincter 
rupture. [7] This rather high rate of injury, the 
concomitant obstetrically-related injuries to the 
innervation of the sphincter and pelvic floor which 
appear to worsen and become increasingly sympto- 
matic over time, and the relatively modest results of 
surgical management of such injuries, [2] has 
prompted increasing discussion that vaginal delivery 
may be much more hazardous to the long-term qua- 
lity of life than previously believed. Indeed, fully 
32% of female obstetricians in the United Kingdom 
would choose C-section for their own first uncom- 
plicated pregnancy. [8] 


Surgery performed acutely upon discovery of a third 
degree or fourth degree obstetrical tear, is correctly 
termed sphincter repair. This is performed imme- 
diately in the delivery room, usually by opposing or 
overlapping the ends of the acutely severed and 
greatly retracted ends of the external anal sphincter. 
[9] [10]. One randomized trial showed no difference 
in outcome between overlapping and direct apposi- 
tion repairs. [10] Sometimes edema, swelling, and 
contamination may delay acute repair for 1-2 weeks. 
[11] In patients with severe tears, waiting for scars to 
form (months) may be unacceptable, because 
patients are frankly fecally incontinent while they are 
recovering after delivery; such patients may best be 
managed by debridement, apposition of the severed 
ends of the sphincter, and reposition and diversion. 


Repair of anal sphincter disruption (third degree tear) 
is an operation performed most often by junior resi- 
dents in the milieu of a just completed delivery. It 
may not be surprising then that the results of such 
operations are poor. Up to 50 percent of women 
experience some degree of sphincter incontinence 
after anal sphincter repair. [12-14] Pinta et al [9] 


found that 75 percent of women who had been repai- 
red at delivery after an obstetrical tear had persisten- 
ce of a defect in the anal sphincter musculature fif- 
teen months (median) after a repair, and 60% were 
incontinent. [9] It is most often patients with worse- 
ning fecal incontinence presenting for evaluation 
years following delivery who are found to have an 
anterior defect by direct inspection and ultrasound; 
these patients are ideal candidates for a sphinctero- 
plasty. Whether a colon and rectal specialist or staff 
obstetrician should repair obstetric-related anal 
sphincter defects acutely is controversial. [11] The 
importance of accurate expert repair in the acute set- 
ting is becoming more and more recognized. Hema- 
toma formation, wound infection, faulty technique, 
and unrecognized inaccurate apposition of tissues 
may all lead to poor outcome requiring a second 
repair (sphincteroplasty) in a number of these 
patients. [11] 


The acutely injured anal sphincter is repaired by pul- 
ling the severed ends of the muscle together in the 
anterior midline using a direct apposition technique. 
Such an approach is associated with a good outcome 
in 50 to 100% of patients reported. [15] If the injury is 
very severe, particularly when there is loss of tissue, 
severe contamination, multiple associated injuries or a 
prolonged delay before surgery, it is better to divert 
the fecal stream and return for a secondary repair 
when the inflammation and infection clear entirely. 
Results of primary repair of the acutely damaged anal 
sphincter are shown in Table 1. [10, 16-34] 


The term sphincteroplasty is reserved for recons- 
truction of the sphincter musculature, which has 
never healed or healed incorrectly after acute disrup- 
tion. These operations are performed at a time remo- 
te from the original injury. 


Anterior sphincteroplasty is the most common anal 
sphincter reconstruction performed. The sphincter 
muscle and perineal body have healed with a defect 
after disruption. Indeed, the vagina and anus may 
actually present as a cloaca, with only the thinnest of 
anovaginal septum present. This loss of anterior 
sphincter mass coupled with an absent perineal body 
is very common and prompts a more complex repair. 
At its simplest, sphincteroplasty entails an overlap- 
ping repair of the sphincter mechanism in the ante- 
rior midline. Many authors include plication of the 
puborectalis at the cranial aspect of the repair to 
lengthen the anal canal. [35] Some surgeons favor 
individual repair of the internal and external sphinc- 
ter muscles, but there is no evidence to support this. 
[36-38] 
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Table 1. Prevalence of anal incontinence following primary repair of acute obstetric anal sphincter rupture 


Authors Year Country N Follow-up Anal Incontinence 
Months 

Haadem et al [16] 1988 Sweden 62 3 44% 
Sorensen et al [17] 1988 Denmark 25 78 42% 
Bek & Laurberg [18] 1992 Denmark 121 ? 50% 
Nielsen et al [19] 1992 Denmark 24 12 29% 
Crawford et al [20] 1993 USA 35 12 23% 
Sorensen et al [21] 1993 Denmark 38 3 24% 
Sultan et al [22] 1994 UK 34 2 41% 
Fornell et al [23] 1996 Sweden 51 6 40% 
Tetzschner et al [24] 1996 Denmark 72 24-48 42% 
Walsh et al [25] 1996 UK 81 3 20% 
Gjessing H et al [26] 1998 Norway 38 12-60 57% 
Go & Dunselman [27] 1998 Netherlands 20 6 30% 
Goffeng et al [28] 1998 Sweden 27 12 59% 
Poen et al [29] 1998 Netherlands 117 56 40% 
Wood J et al [30] 1998 Australia 84 31 17%* 
Kammerer-Doak et al [31] 1999 New Mexico 15 4 43% 
Sander et al [32] 1999 Denmark 48 1 21% 
Zetterstrom et al [33] 1999 Sweden 46 9 41% 
Fitzpatrick et al [10] 2000 Ireland 154 3 53% 
Sangalli et al [34] 2000 Switzerland 177 13 years 15% 


*Includes 2 with secondary sphincter repair 
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Complications of fistula-in-ano, fissure, or hemor- 
rhoidal surgery may also cause disruption of the anal 
sphincter in positions other than the anterior one, but 
this is relatively uncommon in the general popula- 
tion; the number of patients with sphincter defects 
and fecal incontinence caused by obstetric-related 
sphincter disruption exceeds those caused by surgi- 
cal misadventures by 3 to 1. [39] Simple sphincte- 
roplasty is performed, incorporating any associated 
scar into the repair. 


Sphincteroplasty can be performed repeatedly (2-3 
times) in an attempt to eliminate a persistent defect 
in the anal sphincter mechanism. [40] Success of the 
repair is related to whether the sphincter defect is 
finally eliminated. [5, 40-42] Failure is nearly always 
associated with a persisting defect on ultrasound. [40, 


Table 2. Sphincteroplasty 


43] Combining pelvic floor retraining (biofeedback) 
and sphincter repair for patients who demonstrate 
poor or absent squeeze pressures, in addition to a 
defect in the sphincter musculature, may be an approa- 
ch for patients with such combined etiologies presen- 
ting years after the inciting obstetrical event. [44] 


The results of sphincteroplasty are shown in Table 2. 
[2, 3, 12-14, 37, 39, 45-61] In general, good results 
(defined as control of solid and liquid stools) are 
achieved in about 70 percent of patients. However, 
recent data from several centers have indicated that 
successful results are often not durable and the 
degree of continence initially achieved may fre- 
quently deteriorate with time. Control of flatus is 
very problematic at best and may reflect concomitant 
injury to the IAS. The role rectal and anal canal sen- 


Authors Year No. of Patients Obstetric Related (%) Results 
Excellent to Good (%) 
Pezim et al [45] 1987 40 58 62 
Stern et al [46] 1987 11 90 100 
Christiansen & Pedersen [47] 1987 12 100 80 
Laurberg et al [48] 1988 19 100 47 
Yoshioka & Keighley [49] 1989 27 70 74 
Abcarian et al [50] 1989 33 40 74 
Fleshman etal [51] 1991 55 87 72 
Wexner et al [37] 1991 16 100 95 
Londono-Schimmer et al [39] 1994 94 60 50 
Engel et a [52] 1994 55 100 79 
Simmang et al [53] 1994 14 79 100 
Nikiteas et al [14] 1996 42 62 67 
Oliveira et al [54] 1996 55 100 71 
Felt-Bersma et al [55] 1996 18 55 72 
Sitzler & Thomson [56] 1996 31 64 100 
Gilliland et a 1[57] 1998 77 69 100 
Young et al [58] 1998 54 91 86 
Karoui et al [12] 2000 74 -- 51 
Osterberg et al [59] 2000 51 61 58 
Malouf et a 1[2] 2000 55 100 91 
Morren et al [13] 2001 55 84 56 
Halverson & Hul 1[3] 2002 49 63 49 
Pinta et al [60] 2003 39 100 67 
Bravo Gutierrez et al [61] 2004 191 91 40 (3 yr) 23 (10 yr) 
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sation plays in the outcome of sphincteroplasty is 
unknown. 


The major problem with determining prognostic 
factors associated with a successful surgical outco- 
me is the heterogeneity of the patient populations 
reported throughout the literature. 


The effect of age at operation on long-term function 
is controversial. Oliveira et al [54] and Simmang et 
al [53] found no correlation between the two while 
Sitzler and Thomson, [56] Nikiteas et al, [14] Ras- 
mussen et al, [62] and Bravo Gutierrez et al [61] 
found that increased patient age was associated with 
a lower rate of successful outcomes. 


Whether clinical data and physiologic testing might 
serve aS prognostic indicators for outcomes is 
controversial. It has been suggested that preoperative 
data as well as preoperative clinical data (manome- 
try), as well as electrophysiologic data (pudendal 
nerve terminal motor latency (PNTML), EMG) may 
have predictive value, but this is not conclusive. [54, 
57] PNTML [37, 39, 48, 53, 54, 57, 58, 63, 64] is 
perhaps the most controversial of the associations 
and there are as many proponents of the importance 
of PNTML in predicting outcome as there are oppo- 
nents. [14, 56, 58, 65] 


2. POSTANAL REPAIR 


Postanal repair was first reported by Sir Alan Parks 
in 1975. [4] This procedure was designed to increase 
the length of the anal canal, restore the anorectal 
angle and recreate the flap valve mechanism, which 
at the time was thought essential for maintaining 
fecal continence. Success rates ranged from 38% to 
80%, depending on the definition of the success, the 
length of follow-up and possibly the cause of incon- 
tinence. [66-72] The results of postanal repair are 
shown in Table 3. [4, 52, 66-82] 


Subsequent observational studies with a median fol- 
low-up of more than 5 years showed that continence 
deteriorated with time. Despite 60% to 80% of 
patients reporting persisting improvement, only one- 
third were actually continent to liquid or solid stool. 
[75, 80, 81] Possible explanations for deterioration 
of continence following initial improvement inclu- 
ded unrecognized denervation and/or muscular inju- 
ry of the sphincter and pelvic floor musculature, and 
the presence of occult anal sphincter disruption, par- 
ticularly in the studies reported before endoanal 
ultrasonography or magnetic resonance imaging 
were available. Moreover, physiological and radiolo- 
gical evaluations before and after postanal repair 
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have not demonstrated consistent changes in anal 
canal length, resting pressure, voluntary contraction 
pressure, anorectal sensitivity and movement of the 
anorectal angle. [67, 71,72, 74, 83] These reports of 
increasingly poor outcome have diminished the 
popularity of this procedure significantly. 


Deen et al [73] in a randomized controlled trial, 
comparing three procedures in 36 women with neu- 
ropathic fecal incontinence, found that complete 
continence was achieved in 42% of patients after 
post anal repair, 33% after anterior levatoroplasty, 
and 67% after total pelvic floor repair. In contrast, 
van Tets et al [74] conducted a randomized control- 
led trial comparing postanal repair and total pelvic 
floor repair in 20 women with neurogenic fecal 
incontinence . Complete continence to solid or liquid 
stool was achieved in 27% of patients after post anal 
repair and in 22% after total pelvic floor repair 


In conclusion, postanal repair may lead to improve- 
ment in a variable percentage of patients with neuro- 
genic incontinence, but results deteriorate with time 
(level C). 


3. NON-STIMULATED MUSCLE TRANSPOSITION 


A variety of muscle transposition procedures have 
been devised for the treatment of fecal incontinence. 
Early efforts focused upon the use of transposed ske- 
letal muscle to supplement the function of a weak or 
disrupted anal sphincter. Early in the 20th century, a 
number of surgeons utilized gluteus maximus 
muscle, transposed in a variety of configurations, to 
create a neosphincter. [84, 85] In 1952, Pickrell and 
associates described the use of transposed gracilis 
muscle to create a neosphincter for incontinent chil- 
dren. [86] 


Published series of gracilis transposition are uncon- 
trolled and demonstrate variable success rates. [87- 
96] One study reviewed the functional results of gra- 
ciloplasty longitudinally in 22 patients followed for a 
median 63 months. [97] 18 patients (81%) were 
improved at 6 months, though only one regained nor- 
mal continence. Results deteriorated in 5 patients 
during subsequent follow up. Bilateral gracilis trans- 
position has been used successfully in several small 
series. [88, 98] 


Success rates following gluteus transposition have 
likewise been variable. [99-103] A prospective ran- 
domized trial in women with post-obstetric neuropa- 
thic incontinence showed similar significant degrees 
of improvement following both gluteus maximus 
transposition and total pelvic floor repair. [104] 


Table 3. Postanal Repair for Fecal Incontinence 


Outcomes 
Authors year Number of patients Median or mean Continent to Symptomatic 
(female) follow-up: months Solid and improvement 
(range) Liquid (%) 

Parks[4] 1975 75 (68) ns (180 or less) 83% ns 
Browning and Parks [67] 1983 42 (36) ns (lor less) 81% ns 
Keighley and Fielding [66] 1983 40 (ns) ns (ns) 68% 83% 
Ferguson [68] 1984 9 (8) ns (ns) 67% ns 
Henry and Simson [69] 1985 242 (193) 11 (0.5 - 27) 60% ns 
Habr-Gama et al [70] 1986 42 (39) 12 (12) 52% ns 
Womack et al [71] 1988 16 (14) 26 (15 or more) 38% 88% 
Scheuer et al [76] 1989 39 (ns) ns (ns) 15% 70% 
Yoshioka and Keighley [75] 1989 124 (111) 60 (ns) ns 81% 
Rainey et al [78] 1990 42 (37) 42 (6-95) 31% 71% 
Scott et al [77] 1990 62 (56) ns (ns) 45% 82% 
Orrom et al [72] 1991 17 (ns) 15 (ns) 59% ns 
Deen et a 1 [73] 1993 12 (12) 24 (22 - 28) 42% 42% 
Engel et al [52] 1994 38 (34) 43 (15 - 126) 21% 50% 
Jameson et al [79] 1994 36 (33) 6 (6) 50% 83% 

25 (6-72) 28% 53% 
Setti-Carraro et al [80] 1994 34 (34) 73 (61 - 95) 26% 82% 
Rieger et al [81] 1997 19 (ns) 96 (24 - 120) 37% 58% 
van Tets et al [74] 1998 11 (11) 3 (3) 27% 45% 
Matsuoka et al [82] 2000 20 (20) 36 (12 - 90) 35% 35% 


ns: not stated 


Several unique approaches to pediatric fecal inconti- 
nence have been reported in small series with reaso- 
nable success rates. These include autogenous trans- 
plantation of denervated palmaris longus muscle, 
[105] transposition of vascularized but denervated 
gracilis, [106] and use of a reversed autogenous 
smooth muscle cuff [90] None of these techniques 
have gained widespread acceptance (Level D). 


II. NOVEL SURGICAL THERAPIES 


1. STIMULATED MUSCLE TRANSPOSITION 


Even after successful muscle transposition, functio- 
nal outcomes are limited by two physiological fac- 
tors. First, patients are unable to consciously main- 
tain tonic contraction of their neosphincters over 
long periods of time. Furthermore, even if patient 


volition were not a problem, gracilis muscle is poor- 
ly suited to tonic contraction. While the external anal 
sphincter comprises predominantly slow-twitch, 
fatigue-resistant type I fibers, the gracilis muscle 
comprises predominantly type II, fast-twitch fibers 
that are rapidly fatigable. [107] Graded electrical sti- 
mulation transforms type II into type I muscles 
fibers,[108] and use of an implantable electrical 
pulse generator has been shown to convert transpo- 
sed gracilis to a muscle with predominantly type I 
fibers. [107, 109, 110] The results of stimulated gra- 
ciloplasty are shown in Table 4. [110-127] 


Successful electrical stimulation of a previously 
transposed gracilis muscle was first reported in 
1988 [128] and case series from 2 independent cen- 
ters were simultaneously reported in 1991. [109, 
110] Encouraging additional investigation, Baeten et 
al [109] showed improved continence in 8 of 10 
patients; Williams et al,[110] in 12 of 20. Several 
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Table 4. Dynamic Graciloplasty: General measures of continence 


Authors year No. of pts Percentage continent* 
Mercati et al [111] 1991 7 

Williams et al [110] 1991 20 60 
Baeten et al [112] 1995 52 73 
Geerdes et al [113] 1996 67 78 
Mander et al [114] 1996 12 42 
Geerdes et al [115] 1997 15 53 
Cavina et al [116] 1998 31 85 
Christiansen et al [117] 1998 13 77 
Madoff et al [118] 1999 131 66 
Mander et al [119] 1999 64 69 
Rouanet et al [120] 1999 9 56 
Sielenzneff et al [121] 1999 16 81 
Baeten et al [122] 2000 123 74 
Rullier et al [123] 2000 12 58 
Matzel et al [124] 2001 121 -- 
Bresler et al [125] 2002 24 719 
Wexner et al [126] 2002 129 56 
Rongen et al [127] 2003 200 72 


* variable definitions; does not necessarily denote perfect continence. 


issues of divergence in technique arose from these 
studies, each of which has seen increasing consensus 
in the literature despite a lack of randomized trial 
data. Thus, intramuscular (vs. epineural) electrodes 
are now universally employed, and diverting stomas 
and ‘vascular delay’ prior to muscle transposition are 
no longer utilized. 


In 1995, Baeten reported his results in 52 patients, 
with 38 (72%) becoming continent after surgery. 
[112] In a subsequent paper, 200 patients followed 
for a median of 261 weeks were reported. [127] The 
overall success rate was 72%. Patients with inconti- 
nence due to trauma had the best results (82% suc- 
cess), while patients with incontinence due to conge- 
nital anorectal malformation had the worst results 
(52% success). 138 complications were reported, 
including disturbed evacuation in 32 patients (16%), 
infection in 24 (12%), pain in 16 (8%) and pulse 
generator displacement in 12 (6%). Ten patients 
(5%) had anorectal perforations, 7 of whom even- 
tually obtained a successful outcome. 


Rosen et al [129] reported restoration of continence 


in 9 of 10 patients treated by dynamic graciloplasty 
using a “split-sling” wrap configuration. Sielezneff 
et al [121] treated 16 patients and 13 had improved 
continence. However, 8 patients suffered morbidity, 
resulting in 33 subsequent admissions and 23 reope- 
rations. 


Three multicenter prospective trials of dynamic 
muscle plasty have been performed to date. [118, 
119, 122] In each of these studies, patients served as 
their own controls. No randomized prospective trials 
have been performed. 


Madoff et al studied 139 patients from 12 centers, 
128 of whom had gracilis wraps and 11 gluteus 
wraps. [118] Of those patients, 104 were treated for 
fecal incontinence, and 35 underwent total anorectal 
reconstruction following abdominoperineal resection 
for cancer. Success rates for graciloplasty were 71% 
for patients with acquired incontinence and 50% for 
those with incontinence due to a congenital abnor- 
mality. There were a total of 138 complications for 
the entire group. Wound complications (41 major 
and 35 minor) were both the most prevalent and the 
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most consequential. Other complications included 
pain in 28 patients (22%), hardware problems in 14 
(11%) and tendon detachment in 4 (3%). Centers 
with significant prior experience with the procedure 
had substantially fewer major wound complications 
(17.4 vs. 33.1%) and significantly higher success 
rates (80% vs. 47%). 


Mander et al [119] reported the results of dynamic 
graciloplasty in 64 patients with refractory fecal 
incontinence treated at 7 centers. There were 24 
infectious complications, 5 of which involved per- 
ineal wound breakdown and 3 of which required reo- 
peration. 44 (69%) patients became continent to 
solid stool 1 month following stoma closure. Eva- 
cuation problems developed in 16 patients (25%), 
and this lead to failure in 14. At a median of 10 
months follow-up, 29 patients had a good functional 
result. 


Baeten et al [122] reported the results of dynamic 
graciloplasty in 123 patients treated at 20 centers. 
189 adverse events occurred in 91 patients, including 
one death due to pulmonary embolism. There were 
18 major and 31 minor infectious complications. 
There were 42 instances of therapy-associate pain, 
occurring variably in the donor leg, at the anal canal, 
or at the device site. There were 11 lead dislodge- 
ments but no problems with lead breakage or pulse 
generator malfunction. A follow-up study showed 
full or partial recovery from these complications in 
87% of patients. [124] 


This study, in contrast to others, was based upon data 
from daily continence diaries. A successful result 
(defined as a 50% or greater decrease in incontinent 
events in patients without pre-existing stomas) was 
achieved in 63% of patients after one year. Follow- 
up of this patient cohort demonstrated stable success 
rates at 18 months (55%) and 24 months (56%). 
[126] Statistically significant improvements in the 
physical and social function scales of the SF-36 were 
recorded at 12 months. 


Chapman et al [130] performed a systematic review 
of dynamic graciloplasty for fecal incontinence on 
behalf of the Australian Safety and Efficacy Register 
of New Interventional Procedures- Surgical (ASER- 
NIP-S). The authors reviewed 37 original articles 
published between 1991 and October 2000. All of 
the papers were judged to be of low-evidence quali- 
ty, as all but one paper were case series, and the sole 
comparative study utilized historical controls. Mor- 
tality excluding cancer deaths was 1% (95% confi- 
dence interval 1-3%) and morbidity 1.12 (95% CI 


0.14 - 2.08) events per patient. Success was variably 
defined between studies, but was reported as ranging 
from 42-58%. The ASERNIP-S Review Group 
determined that “the safety of the procedure cannot 
be determined at the present time due to an incom- 
plete and/or poor-quality evidence base” and that 
“efficacy is established.” Thus, a grade C recom- 
mendation can be given to stimulated muscle trans- 
position. 


2. ARTIFICIAL ANAL SPHINCTER 


Artificial sphincters have been used for the treatment 
of urinary incontinence since 1973. [131] A success 
rate of 79% with a mean follow-up of 7.2 years has 
been reported. [132] The device (AMS Sphincter 
800™ Urinary Control System, American Medical 
Systems, Minnesota, USA) and its subsequent modi- 
fications is a totally implantable system consisting of 
3 parts: an inflatable occlusive cuff that is implanted 
around the native sphincter, a pressure-regulating 
balloon that is implanted in the prevesical space, and 
a control pump that is implanted in the labia majora 
or the scrotum. In 1987, Christiansen & Lorentzen 
[133] applied this device to a patient with fecal 
incontinence. The patient had an excellent result 
with no complications at a follow-up of three 
months. 


Early promising results[134] prompted the modifica- 
tions of the AMS Sphincter 800™ , which eventually 
culminated in the development of Acticon™ Neos- 
phincter (American Medical Systems, Minneapolis, 
USA) that was specifically designed for fecal incon- 
tinence and became available in May 1996. The 
results of the artificial anal sphincter are shown in 
Table 5. [133-157] 


Lehur et al [137] and Wong et al [149] reported early 
results and demonstrated the feasibility of the tech- 
nique with 77% and 75% of patients retaining a func- 
tioning device after a median 20-month and a mean 
58-month follow-up, respectively. The success rate 
(defined as continence to liquid and solid stool) in 
patients with a functioning device was 90% and 
86%, and the intention-to-treat success rate was 69% 
and 67%, respectively in the two studies. 


With a longer follow-up period (median 7 years 
[range 5 to 10 years]), Christiansen et al [151] re- 
ported a poorer result. Forty-one percent of patients 
had their devices explanted due to infection, mecha- 
nical malfunction, or obstructed defecation (n=1). 
Only 47% of patients retained a functioning device. 
The success rate at a median 7-year follow-up was 


1574 


,Apms yore ur pouyop 
ISTMIOYIJO UOTBIIJOp pəlonnsqo JURITJIUSTS MOY” [OO}s pinbr[ pue pios 0} ə9əuəunuoo, SE PAUP ST ,ssə959nS,, PALIS JOU :su təouəunuoou] JEI VPHOT SUID pur[eAg[D ‘]4-4OO 


8 & 91201098 [T-HOO %SL (%€9) ç bb 8 €007 [SET] 19 zn1O 
%09 %6L %07 (%08) 07 THE SZ €007 [8p1]e 39 1090 
LY %67 %£r (%9r) LI TI LE €007 [Lp Te 10 Joye 
%69 %76 WIE (%SL) TI SZ 91 TOOT lop ]e 39 muəT 
61 %09 %LL (%89) SI 87 rO TOOT [pr Le 19 Zn1O 
VS %S8 %L8 (%59) SL TI SII TOOT [Spe 19 SuOM 
WES %S9 %85 (%6) 97 C97 ES TOOT [ep1] 39 esəxəq 
%05 %L9 %TE (%SL) 17 6l 87 1007 [este 39 anwy 
su su su (%EE) 9 97 8I 0007 [LST] 39 nope] 
%L9 %L9 su (%001) ZI 91 TI 0007 Lorre 12 eXoarg 
%69 %06 %69 (%LL) OI su €I 0007 [ZS] Ie 39 ungo 
%0S %L9 WBE (%SL) 9 COI 8 0007 [tre 19 ipod 
%SL %06 Hey (%€8) OZ oz ve 0007 [Tp Le 39 noT 
TS %IL su (%7L) Ev 8-1 09 6661 [9g []eouturutos Azostape 
SOIDTAIOS [EOIDƏIA 
Wve %0S Iv (%Lr) 8 v8 LI 6661 [ISI] 39 uəsuensuuo 
%OL %88 %0€ (%08) 8 su Ol 8661 [osr hoyon 
%69 %T8 %SI (%S9) TI oE €I 8661 [8SET]e 39 amuə71 
HEB %001 su (%€8) S Ol 9 8661 Loe T]fe 19 AZA 
ssooons ssooons sok ] rt ] L661 [9ST Jre yo 1309 
%L9 %98 WEE (%SL) 6 8S TI 9661 [6p 1] 10 SUOM 
%69 %06 WBE (%LL) OI oz €I 9661 [LET] 39 anys] 
ev %0S %8S (%€8) OI 61 TI 7661 [pe [][e 19 uəsuenstuuo 
ounyley əmr sok 0 I I 1661 [SS TIIE 19 USIM 
%07 %0S %08 r FI - Ç0 ç 6961 [pg Ile 39 uosuensuyo 
SSƏ2oSoSns ssgoons əuou I c I L861 [Eg I Jre jo uəsuensuyp 
IMAP 

yea.) 0} uonuojur sSuruonoəounj ë ILA uonuərdurooə IMAP (ow) dn-Aollo4 

ur ,.SSIDING,, sjuəyed ul ,.ssəəəonç,, MERAQ suruomuny JO (%) ON UvIPIU 10 upəur s}d Jo ON aeak (P1) siouyny 


aouauyuooul jodaf sof sajauiyds ]pup (MNS Ay `ç NPIL 


1575 


50%, while the intention-to-treat success rate was 
just 24%. 


The Department of Health and Aged Care in Austra- 
lia conducted a systematic review to assess the safe- 
ty and effectiveness of artificial bowel sphincters in 
the management of fecal incontinence, and reported 
their results in 1999. [136] The authors identified 7 
case-series involving 60 patients that satisfied their 
criteria. [139, 149-151, 155, 156] Mortality was 
zero, but 18% of patients had surgical site infections 
and 5% had erosion of the adjacent skin. Twenty- 
eight percent of patients had their devices explanted. 
Only 60% of patients had adequate follow-up. Of 
these, 94% were continent to solid stool, 72% to 
solid and liquid stool, and 36% were completely 
continent. On the basis of these analyses, it was 
recommended that public funding not be approved 
for artificial anal sphincters because there were 
insufficient data to assess the safety profile of the 
device and because the effectiveness of the device in 
fecal incontinence had not been demonstrated due to 
the lack of rigorous studies. 


There have been 9 non-randomized interventional 
studies[139, 141-148] and 2 observational studies 
[152, 153] evaluating the safety and effectiveness of 
newest sphincter systems (Acticon™ Neosphincter). 
No mortality was reported, but the overall complica- 
tion rate varied between 20 and 87%. Surgical site 
infections (9 to 58%) and erosion of the adjacent skin 
(6 to 25%) were common. Up to 46% of patients 
underwent revisional surgery and the proportion of 
patients with a functioning device at the time of eva- 
luation after follow-up of up to 34 months ranged 
between 46 and 83%, with 17 to 40% patients having 
their devices explanted. 


Almost all of the patients (93 to 100%) with a func- 
tioning device were continent to solid stool, 60 to 
95% were continent to solid and liquid stool, and 27 
to 67% were completely continent. The success rate 
in patients with a functioning device was 49 to 100% 
and the intention-to-treat success rate was 41 to 83%. 


Wong et al [145] has reported the largest multicenter 
prospective trial to date. Of 115 patients, 75 patients 
(65%) retained a functioning device after a median 
follow-up of 12 months. The overall complication 
rate was 87%. Forty-six percent of patients under- 
went revisional operations and device explantation 
was required in 37%. Thirty patients (40%) expe- 
rienced obstructed defecation with 21 reporting to 
have been impacted. A successful outcome was 
achieved in 85% of the 61 patients with a functioning 


device. The intention-to-treat success rate was 54%. 


In conclusion, a grade C recommendation can be 
made regarding the safety and effectiveness of artifi- 
cial anal sphincters for the treatment of fecal incon- 
tinence. 


3. SACRAL NERVE STIMULATION 


Sacral nerve stimulation (SNS) was proposed for the 
treatment of patients with urologic symptoms in 
1967,[158] but not used in urology until 1981. [159] 
SNS was first used for the treatment of fecal inconti- 
nence in 1995 by Matzel et al. [160] The authors 
treated 3 patients, all of whom improved (2 became 
totally continent). 


SNS is a minimally invasive technique with low 
morbidity. The surgical technique can be divided into 
two stages. The first stage, percutaneous nerve eva- 
luation, is used to confirm a satisfactory nerve res- 
ponse and then evaluate the clinical response before 
permanent device implantation. Screening is perfor- 
med for a one to three-week period after which the 
electrode is removed and a permanent electrode and 
neurostimulator may be implanted if the response is 
satisfactory. [161] 


The second stage is implantation of a permanent 
electrode and neurostimulator if screening is suc- 
cessful. The test and screening stage can be done 
with either a temporary, percutaneously placed test 
stimulation lead or by operative placement of a per- 
manent quadripolar lead close to the target nerve. 
Those with the temporary, percutaneously placed test 
stimulation lead require simultaneous implantation 
of the pulse generator and the quadripolar lead by 
either an open or a percutaneous technique, while 
those with a lead already in place will undergo remo- 
val of the percutaneous extension before placement 
of the pulse generator. The pulse generator is placed 
subcutaneously in the abdomen or gluteal area. [162] 
The impulse generator can be modified by external 
telemetry and is activated the day after surgery. The 
results of sacral nerve stimulation are shown in 
Table 6. [160, 162-170] 


Vaizey et al [171] evaluated 12 women with an intact 
anal sphincter with percutaneous nervous evaluation. 
Seven of nine patients without lead displacement had 
complete cessation of incontinence for solid and 
liquid stool. In a different study by Ganio et al,[172] 
28 patients with fecal incontinence underwent the 
peripheral nerve evaluation test. 25 patients comple- 
ted the test period. Out of the 25 patients with incon- 
tinence, 22 had a successful test-period. 
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Table 6. Sacral Nerve Stimulation for Incontinence 


Authors Year Patients Before stimulation After stimulation 

Matzel et al [160] 1995 3 52 % of bowel movements were 6 % of bowel movements were 
involuntary involuntary 

Malouf et al [163] 2000 5 18 (2-58) episodes of 2 (0-8) episodes of 
incontinence / 7 days incontinence / 7 days 

Malouf et al [164] 2000 3 10.3 episodes of 0 episodes of 
incontinence / 7 days incontinence / 7 days 

Matzel et al [165] 2001 6 40.2 % incontinent bowel 2.8 % incontinent 
movements bowel movements 

Leroi et al [166] 2001 6 3.2 t/_ 2.6 episodes of 0.5 +/.0.6 episodes of 
incontinence / 7 days incontinence / 7 days 

Ganio et al [167] 2001 5 3 episodes of incontinence / 0 episodes of incontinence / 
7 days 7 days 

Rosen et al [168] 2001 16 6 (3-15) episodes of 2 (0-5) episodes of incontinence/ 
incontinence / 21 days 21 days 

Ganio et al [169] 2001 16 11.5 +/_ 4.8 (2-20) episodes of 0.6 */_ 0.9 (0-2) episodes of 
incontinence / 14 days incontinence / 14 days 

Kenefick et al [170] 2002 15 11 (2-30) episodes of (0-4) episodes of incontinence / 
incontinence / 7 days 0 7 days 

Matzel et al [162] 2004 34 16.4 episodes of incontinence / 2 episodes of incontinence / 7 days 


7 days 


Several studies have investigated the effects of SNS 
in the longer term, after permanent implantation of 
the neurostimulator. Malouf et al [163] reported mar- 
ked improvement in 5 of 5 patients followed for a 
median of 16 months. Matzel et al [165] reported 
improvement in 6 of 6 patients followed for 5-66 
months. Two devices had to be removed due to 
intractable pain. Leroi et al [166] studied nine of ele- 
ven patients who progressed from temporary to per- 
manent stimulation. Eight out of nine experienced 
improvement in their incontinence. Rosen et al [168] 
performed test stimulations in 20 patients; 16 had a 
positive response and underwent device implanta- 
tion. The median number of incontinent events/21 
days dropped from 6 to 2. Kenefick et al [170] repor- 
ted the results of SNS in 15 consecutive patients. All 
patients were improved and 11 were fully continent 
at a median follow up of 24 months. 


Matzel et al [162] published a multicenter prospecti- 
ve trial of SNS in 37 patients, 34 of whom underwent 
neurostimulator implantation. The median number of 
incontinent episodes/week dropped from 16.4 at 
baseline to 3.1 at 12 months and 2.0 at 24 months. 
Patients reported an improved ability to defer defe- 
cation and decreased pad use. FIQL was significant- 
ly improved in all 4 scales. SF-36 scores improved in 
7 of 8 scales, but only reached statistical significan- 
ce in social functioning. 


The mechanism of action of SNS is uncertain. Some 
studies have demonstrated increased resting anal 
pressure, [167, 168, 170, 172] but others have not. 
[163, 173] Several studies have documented an 
increase in anal squeeze pressure. [167, 168, 170, 
172] SNS appears to increase rectal sensitivity. [168, 
170, 172] In one short-term study, SNS was found to 
decrease rectal contractile activity and reduce epi- 
sodes of spontaneous anal relaxation. [171] 


Kenefick et al [174] investigated the effect of sacral 
nerve stimulation on rectal blood flow as a measure 
of autonomic nerve function. Sixteen patients were 
recruited and examined with a laser Doppler flow- 
meter to measure changes in red cell flux. The study 
provided evidence of an effect of sacral nerve stimu- 
lation on the autonomic innervation of the lower gut, 
as the flux increased as a function of voltage. The 
change in flux happened within seconds in all 
patients, suggesting modulation of extrinsic neural 
activity. 


SNS has been a safe procedure with a relatively low 
complication rate. Complications include pain, 
infection and lead dislodgement. The explantation 
rate is reported to be 4%. [161] 


Based on numerous small prospective trials, SNS for 
fecal incontinence is recommended at a grade C 
level. 


1577 


4. INJECTABLE BIOMATERIALS 


Injection of bulk-enhancing agents to increase ure- 
thral resistance at the level of the bladder neck is a 
successful treatment for patients with urinary incon- 
tinence. [175] This concept has now been utilized in 
a number of trials to improve fecal continence. 


Shafik[176] treated 11 patients with “partial” fecal 
incontinence with perianal injections of polytetra- 
fluoroethylene paste with improvement or cure in all 
patients. Shafik[177] subsequently treated 14 
patients with “partial” fecal incontinence with auto- 
logous fat injections. All patients became continent. 
There were no complications using either agent. 


Kumar et al [178] reported of the use of glutaralde- 
hyde cross-linked collagen injections in 17 patients 
with fecal incontinence. The collagen was injected 
submucosally in one to three positions either until a 
gutter deformity was corrected or adequate symme- 
trical anal cushions were raised. Following injec- 
tion, 11 out of 17 patients showed marked sympto- 
matic improvement, one some improvement, two 
minimal improvement and three no improvement. 
The mean follow-up was 8 months. There was a 
trend towards an increase in resting pressures, but 
squeeze pressures were not altered. 


Malouf et al [179] studied 10 patients with passive 
incontinence. The patients were either injected cir- 
cumferentially or at a single site with a silicone- 
based product Bioplastique. Patients who failed to 
show improvement after the first injection were offe- 
red a second injection six weeks after the first injec- 
tion. At six weeks, 6 of 10 patients showed either 
marked improvement or complete cessation of leaka- 
ge. Three patients were not improved. However, 
after six months, only 2 of 7 had maintained marked 
improvement. Complications occurred in five of the 
first six patients including infection and pain. 


Kenefick et al [180] reported upon six patients with 
fecal incontinence related to “poor internal anal 
sphincter function” treated with silicone Bioplas- 
tique. The median follow-up was 18 months .There 
was a marked improvement in symptoms in five of 
six patients, as well as improvement in the physical 
and social function scales of the SF-36. Fecal incon- 
tinence score improved from a median of 14 before 
the procedure to 8 after the procedure on a scale 
where 24 is the worst score and 0 the best score. 
Davis et al [181] assessed the efficacy of a larger 
molecule, bulking agent (Durasphere) over the short 
and long-term in 18 patients with an internal anal 
sphincter defect refractory to conservative manage- 


ment. It was injected in the submucosal plane at the 
site of the defect until adequate anal sphincter sym- 
metry was restored. The mean follow-up was 28.5 
months. Fifteen of eighteen patients reported impro- 
vement in their incontinence. Interestingly, patients 
who predominantly have mucus leakage as their 
main presenting symptom were not helped by this 
treatment. 


In summary, most series of injectable biomaterials 
report reasonable success rates. However, each of 
these series is uncontrolled and involves small num- 
bers of patients. Very few long term outcomes data 
have been reported, so the longevity of therapeutic 
efficacy is unknown. Numerous injectable agents 
have been employed and no comparative data are 
available. Injection technique has not been standar- 
dized. Accordingly, perianal injection therapy for 
fecal incontinence can be recommended at a grade C 
level. 


5. RADIOFREQUENCY ABLATION (SECCA® 
PROCEDURE) 


Radiofrequency ablation is a novel but unproven 
invasive management option for fecal incontinence 
that has recently been introduced into the literature. 
[182] The potential usefulness of this approach was 
first established in patients with gastroesophageal 
reflux disease (Stretta® procedure), where intra- 
luminal radiofrequency energy was used to treat the 
lower esophageal sphincter. However, the utility of 
the Stretta® procedure for gastroesophageal reflux 
has been called into question[183] because a sham- 
controlled trial showed no decrease in esophageal 
acid exposure post-treatment. [184] It was hypothe- 
sized that delivery of radiofrequency energy to the 
anal canal (termed the Secca® procedure) could 
potentially improve the barrier function of the anal 
sphincter complex. This hypothesis was based on 
histologic animal data generated by studies of Stret- 
ta® technique; no human histologic data exist for the 
effect of radiofrequency energy in the esophagus or 
the anal canal. [183] Radiofrequency heating appa- 
rently causes “tissue tightening” with concomitant 
collagen contraction, focal wound healing, and tissue 
remodeling. This approach has also been used to 
“tighten tissue” in other clinical situations, such as 
sleep apnea, snoring and BPH. [182] 


The first study of ten patients was reported by Taka- 
hashi et al in 2002. [182] The authors reported a 
decrease in the Cleveland Clinic Florida Fecal Incon- 
tinence score from 13.5 to 5 and both the FIQL and 


1578 


SF-36 were improved as well. Two-year follow-up 
showed persistence of these results. [185] 


A multi-center study then commenced. [186] On an 
outpatient basis using local anesthesia, radiofrequen- 
cy energy was delivered via an endoscopic device 
with multiple needle electrodes to create thermal 
lesions in the mucosa of the anal canal. Forty-three 
women and seven men (50 patients total, mean age 
61) were treated. Patients had had fecal incontinence 
for a median of 15 years. At six months after treat- 
ment, the Cleveland Clinic Florida Fecal Incontinen- 
ce score dropped from 14.5 to 11 and the SF-36 para- 
meters improved from 64 to 76. These improvements 
were substantially smaller than those reported in the 
original single-center study. [182] Physiologic para- 
meters, including PNTML, anal ultrasound, and ano- 
rectal manometry, were not changed. 


It is of critical importance to emphasize that the 
effectiveness of the Secca® technique remains unk- 
nown as no comparative trial data has been genera- 
ted. Long-term results will need to be documented in 
order to determine the place this management tech- 
nique might have in the armamentarium of surgical 
approaches used to treat fecal incontinence. A rando- 
mized trial between this approach and simple bio- 
feedback and medical management needs to be done. 
The technique is recommended at a grade D level. 


Ill. COLOSTOMY 


A permanent colostomy is usually formed as a last 
resort for severe fecal incontinence when all other 
interventions have failed. Because colostomy is 
generally regarded as a failure of treatment, its effec- 
tiveness, perioperative complications, and impact on 
the quality of life have never been properly evalua- 
ted. Importantly, however, colostomy is a frequently 
successful management strategy for fecal evacuation 
that restores dignity to many patients and allows 
them to regain social function. 


No systematic reviews, randomized controlled trials 
or non-randomized interventional studies have been 
reported regarding colostomy for incontinence, and 
only one observational study (level 4 evidence) and 
one non-experimental study (level 4 evidence) were 
identified. 


Catena et al [187] reported a retrospective chart 
review of 44 patients (35 women) who underwent 
elective end sigmoid colostomy for fecal incontinen- 
ce of various etiologies. After colostomy formation 


19 patients (43%) were asymptomatic, while the 
other 25 experienced such problems with their rectal 
stump as diversion colitis and mucus leakage. Of the 
25 patients, 12 (27% of the total) underwent a secon- 
dary proctectomy due to the rectal stump problems 
sufficient to warrant the operation. Histological exa- 
mination revealed diversion colitis in 6 patients. The 
sole factor associate with proctectomy was age, with 
younger patients being more likely to require rectal 
excision. The authors concluded that data are insuf- 
ficient to recommend primary proctectomy in 
patients with severe fecal incontinence warranting 
permanent end sigmoid colostomy. 


Norton et al [188] examined patients’ view of a colo- 
stomy by conducting a questionnaire study of 
patients who had a colostomy created to manage 
their fecal incontinence. Sixty-nine individuals (58 
women) responded. When patients were asked to 
rate their ability to live with their stoma on a scale of 
0-10, the median score was 8 (range 0 — 10). The 
majority (83%) felt that the stoma, within the past 
month, restricted their life “a little” or “not at all.” 
Eighty-four percent answered that they would “pro- 
bably” or “definitely” choose to have the stoma 
again. When they were asked the question “compa- 
red to when you were incontinent, how much change 
has having a stoma made to your overall quality of 
life?” on the scale of -5 (much worse) to +5 (much 
better), the median rating was +4.5 (range -5 to +5). 
The authors concluded that health care professionals 
should discuss the option of a stoma with incontinent 
patients because of the overwhelmingly positive out- 
comes. 


In conclusion, a grade C recommendation regarding 
the role of permanent colostomy to manage fecal 
incontinence can be made on the basis of only two 
studies of level 4 evidence as well as the consensus 
of expert opinion. 


IV. SURGERY FOR CHILDHOOD 
INCONTINENCE 


Incontinence in childhood can be either functional or 
organic. Functional incontinence is usually associa- 
ted with severe constipation. It is a self-limiting pro- 
blem that usually disappears at puberty, while orga- 
nic incontinence is caused by congenital malforma- 
tions affecting the anorectum, anal sphincters or the 
spinal cord. [189] Between 40% and 70% of affected 
patients have one or more additional congenital 
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defects, more likely in patients with higher malfor- 
mations. Anomalies of the sacrum and genitourinary 
tract are the most common associated anomalies. 
[190] 


A commonly accepted figure for the incidence of 
anorectal malformations in Europe and North Ame- 
rica is around 1 in 4000-5000 live births. [191-194] 
The overall male to female ratio is approximately 
1.4:1. [195-197] 


Posterior sagittal anorectoplasty is the most fre- 
quently performed surgical procedure in the recons- 
truction of anorectal malformations. It was develo- 
ped and popularised by Pefia in 1982. [198] A criti- 
cal determinant for functional outcome is the type of 
anorectal malformation. Poor prognostic factors are 
high malformations[197] and presence of a sacral 
defect. [199, 200] Fecal incontinence is a frequent 
postoperative sequela after surgery for anorectal 
malformations. [201-203] 


Patients with fecal incontinence due to conditions 
such as myelomeningocele or persisting incontinen- 
ce after surgery for anorectal malformations are 
mainly treated with the antegrade continence enema 
(ACE) procedure. Since Malone et al [204] reported 
their initial experience with this method it has beco- 
me widely performed and accepted as the most suc- 
cessful treatment for intractable fecal incontinence in 
young patients. [205] It is believed that ACE offers 
over 70 % of patients with neuropathic bowel or ano- 
rectal malformations a chance to be clean. [205] 


The ACE procedure can be made by using an ileal 
segment or the appendix. Tackett et al [206] presen- 
ted their results with an ileal segment or the appen- 
dix in 45 children (29 with myelomeningocele, 7 
with imperforate anus) in a retrospective review in 
2002. The appendix was used to create the continent 
cecostomy in 28 patients and ileum in 17 patients. In 
16 patients who underwent simultaneous construc- 
tion of appendiceal Mitrofanoff neourethra, the 
appendix was split and used for the cecostomy and 
neourethra in 11. No significant difference was noted 
in the rate of continence or complications between 
the two groups. Acceptable continence was achieved 
in 87 % (39 patients) of the patients and total conti- 
nence in 69 % (31 patients). Complications that 
required reoperation related to the continent cecosto- 
my occurred in 10 patients, including stomal stenosis 
in 8 (6 with an appendicostomy) and stricture in 2 (1 
with an appendicostomy). 


It is possible to perform the antegrade continence 
enema procedure laparoscopically. Lynch et al [207] 


compared the results of their experience with the 
laparoscopic appendicostomy with the published 
results of previously described open ACE proce- 
dures. [208-210] 30 children have had laparoscopic 
appendicostomy procedures at Lynch’s institution 
and two required conversion to open procedure, 
because of difficulty locating the appendix. The 
stoma is being used for regular antegrade colonic 
washouts in 29 of the 30 patients, compared with 19 
of 31 in Malone’s series and 16 of 20 in Pena’s. 
Improvement in soiling has been achieved in 27 (90 
%), 15 of whom are completely clean. This rate is 
similar to that of the other types of procedures. Ste- 
nosis of the stoma occurred in 8 (27 %), compared 
with rates of 10 % - 33 % in other series. Stomal lea- 
kage has been troublesome for 2 (6.7 %), compared 
with leak rates between 5.6 % and 15 % in other 
series. From these data it appears that that laparosco- 
pic appendicostomy is a simple and safe alternative 
to previously described methods. There is a minimal 
morbidity, a long-term viability rate and improved 
control of soiling in 90 % of the children. 


Yerkes et al [211] objectively determined outcomes 
after the ACE to refine patient selection and maximi- 
ze the quality of perioperative counselling and tea- 
ching. An anonymous questionnaire was mailed to 
all ACE patients within the last four years. 71 % (65 
patients, 57 with myelodysplasia) returned the ques- 
tionnaires. Complete or near complete fecal inconti- 
nence was achieved by 77 % of the patients, while 
the other 23 % reported improved continence with 
the ACE. All responses indicated that the ACE was 
superior to medical management and 91 % rated 
ACE as significantly better than medical manage- 
ment. 9 patients (14 %) required revisions due to ste- 
nosis at skin level. For overall satisfaction on a 5- 
point Likert scale 89 % were very satisfied, 9 % 
satisfied and 1.5 % very dissatisfied. 


Based upon consistent results from case series and 
consensus expert opinion, the antegrade continent 
enema (ACE) procedure can be recommended at a 
grade of C. 


To reduce the risk of stomal stenosis in antegrade 
continence enema, Tam[212] reported about a vir- 
tually complication-free simple modification: the Y- 
appendicoplasty in 1999. Twelve children underwent 
the Y-appendicoplasty and orthopic appendicostomy 
and none experienced stomal complication that 
required intervention and the control of fecal conti- 
nence ranged from excellent to good. 


Pefia et al [213] described sigmoid resection with 
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preservation of a rectal reservoir in three children 
suffering from fecal incontinence, intractable consti- 
pation and a dilated rectosigmoid after anorectal 
malformation repairs. The dilated colonic segment 
was resected in all three cases. Proximally, the resec- 
tion line was immediately above the upper limit of 
the dilated bowel and the distal line above the level 
of the peritoneal reflection. An end-to-end anasto- 
mosis was performed between the descending colon 
and the dilated rectum. The follow-up period was 6 
months to 3 years. No fecal impaction and full conti- 
nence was achieved. 


Powell et al [214] and Cloutier et al [215] also des- 
cribed megarectum and megasigmoid occurring after 
anorectal malformation repairs. In these cases a 
resection of the dilated bowel, including the rectum, 
with a pull-through technique was performed. The 
constipation was relieved, but incontinence remained 
a problem in most patients. 


Graciloplasty has also been used for children with 
fecal incontinence. [216, 217] Sonnino et al [216] 
reported 7 patients (5 with imperforate anus) aged 
6.5 to 19 years who underwent a modified Pickrell 
procedure with the gracilis muscle transposed subcu- 
taneously, without constructing a pulley through the 
median raphe as originally described. All patients 
were continent at a mean follow-up of 4.4 years. 
None of the patients had evidence of fibrosis of the 
muscle or anal canal, and tension in the transposed 
muscle was maintained. Han et al [217] reported 
similar results following graciloplasty in sixteen 
children (12 with imperforate anus) with uncontrol- 
lable fecal incontinence. Only 11 patients were fol- 
lowed-up over a mean period of 5.6 years; 10 of 
these had nearly normal continence. There were no 
evidence of fibrosis in the transposed muscle and the 
tension was maintained. In contrast, Baeten et al 
[218] reported that incontinent adults treated with 
dynamic graciloplasty were less likely to achieve 
successful results than those with acquired inconti- 
nence. 


Hakelius et al [105] have used free muscle trans- 
plantation in the treatment of anal incontinence in 
children for several years. They transpose a striated 
muscle, usually the palmaris longus, two weeks after 
denervation, to the perirectal area as a U-sling 
around the rectum corresponding to the location of 
the puborectalis muscle. 26 children had been opera- 
ted by this method during more than 15 years and at 
follow-up after an average of 11 years and 4 months, 
60% of the cases were regarded as good, 16% as fair, 
8% as improved and 16% as failures. 
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V. CONCLUSIONS 


Data regarding the surgical treatment of fecal incon- 
tinence are generally weak. Randomized, controlled 
studies are rare, and practical considerations make 
the likelihood of such studies improbable. Further- 
more, the quality of data reported, particularly in 
older studies, is frequently poor. Problems include 
heterogeneous patient populations; variable defini- 
tions of “continence,” “i success,” 


°” 6 


incontinence, 
and “failure”; non-standardized and non-validated 
continence scales; underreporting of validated symp- 
tom-specific quality of life measures; variable 
patient follow up and lack of independent assessment 
of continence outcomes. Given these realities, 
conclusions must be drawn with considerable care. 


The spectrum of surgery for fecal incontinence is 
broad and expanding. Interventions range from 
simple outpatient procedures to major reconstructive 
surgery. As the reported outcomes of these various 
operations are often similar, a sound general prin- 
ciple is to proceed first with the simplest and least 
invasive procedure. Major operations associated 
with more profound morbidity should be restricted to 
patients who have failed simpler measures. 


1. GENERAL (LEVEL D) 


Surgery for fecal incontinence is an acceptable treat- 
ment modality for patients with moderate or severe 
fecal incontinence. Surgery is not indicated for 
minor complaints. 


Patients with moderate incontinence should undergo 
conservative therapy before being offered surgery. 
Before surgical intervention is undertaken, all 
patients should have anorectal physiology evaluation 
(including assessment of sphincter integrity by 
endoanal ultrasound or magnetic resonance ima- 
ging). Anal manometry is sometimes of adjunct 
benefit. Surgery should be performed by surgeons 
with specialty training and expertise in pelvic floor 
physiology and the management of fecal incontinen- 
ce. 


2. SPHINCTER REPAIR (LEVEL C) 


Sphincter repair is indicated for patients with acute 
traumatic sphincter disruption, such as following 
obstetrical injury. In the acute setting, direct apposi- 
tion of the muscle ends is generally the most appro- 
priate technique, but many patients experience per- 
sisting incontinence. Optimal results can be expected 


when the surgeon is expert and experienced and the 
environment is controlled. 


Overlapping sphincteroplasty can be offered to 
patients with moderate to severe fecal incontinence 
who have a documented sphincter injury confirmed 
by endoanal ultrasound or magnetic resonance ima- 
ging. If early repair is not undertaken, repair should 
be delayed at least 6 months to allow resolution of 
local inflammation and maturation of scar tissue. A 
diverting stoma is not indicated except under special 
circumstances such as a history of Crohn’s disease or 
multiple previous failed repairs. Most patients enjoy 
significant functional improvement after sphinctero- 
plasty, but long-term results deteriorate with time. 


3. POSTANAL REPAIR (LEVEL C) 


The popularity of the postanal repair for patients 
with “idiopathic” (neurogenic) fecal incontinence 
has diminished considerably the procedure’s intro- 
duction, and the operation is now done only infre- 
quently. Postanal repair can be offered to patients 
with persistent severe fecal incontinence and intact 
anal sphincters who have failed conservative thera- 
pies and are reluctant to have more complicated or 
experimental surgical procedures. Reasonable conti- 
nence can be achieved in the short term in about half 
of the patients who undergo this operation, but the 
restored continence tends to deteriorate with time. 


4. NON-STIMULATED MUSCLE TRANSPOSITION 
(LEVEL D) 


Non-stimulated muscle transposition using either 
gracilis or gluteus muscle can improve continence in 
a variable percentage of patients. Children often 
have the best results. The quality of continence 
achieved is not well documented in many studies, 
and some data suggest that results may deteriorate 
with time. Since the advent of electrical muscle sti- 
mulation, unstimulated wraps are performed infre- 
quently. 


5. STIMULATED MUSCLE 
(LEVEL C) 


TRANSPOSITION 


Electrically stimulated gracilis muscle neosphincters 
can provide improved continence for a majority of 
patients who undergo the procedure. However, the 
complication rate associated is high, particularly in 
the hands of inexperienced surgeons. The procedure 
should only be performed in dedicated specialized 
centers. 


6. ARTIFICIAL ANAL SPHINCTER (LEVEL C) 


Artificial anal sphincter implantation is an effective 
procedure that can be offered to patients with severe 
fecal incontinence when other conventional treat- 
ment options have failed or are not suitable. Patients 
must be well motivated and both physically and psy- 
chologically skilled to manage the device. Morbidity 
associated with the procedure is significant and devi- 
ce explantation is eventually required in a third of 
patients. For patients who can retain a functioning 
device, continence, together with the quality of life, 
is highly likely to improve significantly. The overall 
intention to treat success rate is approximately 50%. 
The procedure should only be performed in dedica- 
ted specialized centers. 


7. SACRAL NERVE STIMULATION (LEVEL C) 


Sacral nerve stimulation is a promising treatment for 
patients with fecal incontinence. The clinical benefit 
appears to be maintained in the medium-term 
without deterioration. It is not possible to give 
recommendations on patient selection, because such 
a diverse group of patients have been treated with 
SNS. Until now all patients treated have had an 
intact, partially intact or surgically repaired external 
anal sphincter. The effect of SNS on patients with 
anatomic sphincter defects is unknown. The mecha- 
nism of SNS action is uncertain. 


8. INJECTABLE BIOMATERIALS (LEVEL C) 


There are only a few small studies published on 
injectable biomaterials in the treatment of fecal 
incontinence. The clinical results are promising, but 
many different injection materials and techniques 
have been used, the follow-up period is short and the 
patients highly selected. At present this technique 
only has a place within trials, and randomised 
controlled studies are needed. 


9. RADIOFREQUENCY ABLATION (SECCA® 
PROCEDURE) (LEVEL D) 


Available data are very limited and too sparse to 
draw reliable conclusions as to safety and efficacy. 


10. SURGERY FOR CHILDHOOD INCONTINENCE 
(LEVEL D) 


Despite development of the Pena sagittal anorecto- 
plasty, successful management of imperforate anus, 
particularly high lesions, remains challenging. Fecal 
incontinence is a frequent sequela of surgery for ano- 


1582 


rectal malformations, and a team approach involving 
specialists in incontinence management is important. 
For children with intractable incontinence, the ante- 
grade continent enema (ACE) procedure is the most 
successful treatment. (level C) ACE can be perfor- 
med using either the appendix or ileum, and laparo- 
scopic ACE procedures are safe and simpler than 
open ACE procedures. Stimulated graciloplasty has 
been used successfully in selected children with 
refractory incontinence, but long-term safety and 
efficacy data are not available. 


11. COLOSTOMY (LEVEL C) 


Formation of an end colostomy is a reasonable treat- 
ment option for patients with refractory incontinence 
who are able to accept the associated alteration in 
body image. Colostomy provides restoration of a 
more normal lifestyle and improves quality of life. 
Colostomy should not be regarded as a treatment fai- 
lure but rather a reasonable treatment option for 
patients whose lives are restricted by fecal inconti- 
nence that is not amenable to other therapy. An end 
sigmoid colostomy alone, without proctectomy, is 
recommended. The minority of patients who develop 
significant symptoms from their retained rectal 
stump may eventually require proctectomy as a 
secondary procedure. 
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behavioural aspects 1034—40 
boys/girls 641 —2 
detrusor— sphincter dysfunction 973— 5, 990—1 
diagnosis 
invasive 974—7 
non-invasive 971 —4 
workup 992 
dysfunctional voiding 994— 5, 999 
elimination syndrome 997—8 
epidemiology 259—65 
prevalence 989—90 
functional incontinence 259, 262—4, 970—7 
general comments and terminology 259 
giggle incontinence 996 —7 
investigations 
cystometry and electromyography 371, 975—6 
urodynamic studies, neurogenic LUT dysfunction 636—7, 
976—8 
VCUG 974—5 
meta-analysis 642 
non-neurogenic bladder— sphincter dysfunction (NNBSD) in 
children 259 —65 
non-neurogenic «neurogenic bladder» 995—6 
poor bladder emptying 995 
post-void residual urine (PVR) 974 
psychological aspects 1034—40 
research methodology 126—7 
risk factors 
anatomic abnormalities 637 —40 
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cerebral palsy 639 
family history 264 
minor neurological dysfunction and developmental delay 
264—5 
myelodysplasia 637 —8 
non-neurogenic bladder—sphincter dysfunction (NNBSD) 
259—65 
sacral agenesis 639 
sociocultural factors and psychopathology 264 
spinal cord injury 639 
spinal dysraphism 638—9 
other 265 
terminology 259 
treatment 998— 1004 
alarm 1001 
biofeedback 1000— 1 
bladder rehabilitation/urotherapy 999 — 1000 
clean intermittent (self)-catheterisation 1001, 1010 
medication 1002—4 
neuromodulation 1001 
standard therapy 100 
underactive detrusor 995 
urge syndrome 993, 999 
urinary tract infections (UTIs) 990—1 
vesicoureteric reflux 990 — 1 
vesicovaginal entrapment 997 
voiding postponement 996 
see also nocturnal enuresis (bedwetting) 
China, elderly population growth 1165 
chlorhexidine 
catheter maintenance solution 208 
drainage bag care 210 
cholera toxin B (CTB) labelling 396—8 
choline acetyltransferase (ChAT) 382 
cholinergics see bethanechol 
cholinesterase inhibitors, frail elderly 1177 
chondroitin sulfate, intravesical therapy 1504 
chronic pulmonary disease, frail elderly 1174 
cimetidine, PBS/IC 1500 
cingulate gyrus 408 
cisapride 1106 
clean intermittent (self)-catheterisation (CIC), children 1001, 1010 
cleansers/moisturizers 238 —9 
clenbuterol 
with PFMT 882 
properties 833, 837—8 
clinical research see research 
clinical trials see randomised controlled trials (RCTs) 
clitoral (pudendal) nerve see pudendal nerve 
cloaca 1568 
cloacal exstrophy, incidence 1009 
clorpactin WCS 90 (hypochlorous acid), intravesical therapy 1505 
Clostridium difficile, prevention 1225 
Cochrane reviews 
alpha-adrenoceptor agonists 837 
biofeedback in FI 1549 
bladder training 907 
catheters 230 
drug therapy in FI 1224 
episiotomy 461 
estrogen therapy 842 
habit retraining 907, 1191 
neurogenic bladder QoL 227 
research 100 
timed voiding 1191 
urodynamic studies 589—90 
websites 100, 1624 
codeine phosphate 1225 
cognitive impairment 505, 1528 
Mini-Cog test 506 


risk factor for UI, women 279 
collagen 
abnormalities, and hernias 447 
bladder muscle 328 
collagen injections 
allergic reactions 1323 
perianal 1578 
periurethral (as bulking agent) 
children 1015 
men 1248, 1251—2, 1255 
women 1319—23 
see also periurethral injectable agents 
colorectal cancer 1223 
colectomy 1529 
colostomy 1114, 1579, 1583 
faecal incontinence (neurogenic) 1114 
percutaneous endoscopic (PEC) 1541 
colpectomy, total 1386 
colpocleisis 1386 
colporrhaphy 1299—300 
age of patient 1331 
anterior 1389 
and sling support 1389 
colposacropexy 1379 
colposuspension 1300—1 
Burch 137, 446, 527, 1306, 1315 
laparoscopic 1303—5 
pain after 1325 
and recurrence of LUTS 1335—7 
retropubic 1332 
and sling surgery 610—11 
commodes 158—60 
recommendations 160 
comorbid illness 
frail elderly 1173—6 
FI and 1219 
and surgical treatment of UI 1333—4 
complementary therapy 
FI 1535 
men 931—2, 949 
search strategy 953—4 
women 915— 16, 943, 948 
summary/recommendations 948, 949 
computed tomography, upper urinary tract 712 
concentric needle electromyography (CNEMG) 398, 680—2, 686, 
692 
suggested standards 697 
concordance correlation coefficient, pad tests 777 
condom catheter 
catheterisation 1081 
elderly (incl. frail elderly) 1206 
conduit diversion 
conversion to continent 1098 
neurogenic bladder—sphincter dysfunction 1097 
congenital adrenal hyperplasia 507 
congestive heart failure, and nocturia 1173—4 
connexins 318 
conservative management 857—964 
faecal incontinence 1103—8, 1536—52 
biofeedback/pelvic floor exercises 1547—52 
bowel management and retraining programmes 1540—3 
chemical stimulation 1105—6 
electrostimulation 1552—5 
functional magnetic stimulation 1107 
oral medication 1106 
neurogenic bladder—sphincter dysfunction 1073—88 
painful bladder syndrome/interstitial cystitis 1493—5 
pelvic organ prolapse (POP) 937 —43 
UI, children see children (day and night incontinence) 
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UI, men 916—32 
complementary therapy 931 —2 
physical therapies 916 —29 
scheduled voiding 930—1 
UI, women 857—916 
complementary therapy 915—16 
pelvic organ prolapse (POP) 937 —43 
PFMT 864—86 
physical therapies 888 —904 
scheduled voiding 905— 14 
vaginal cones 886—8 
summary/recommendations 943 —54 
conservative management programmes (CMPs) (men and women) 
933—6 
CONSORT 1623 
flow diagram, randomised trials 112 
statement on RCTs 104, 114 
conduct checklist 104—5 
website 104 
constipation 1527 
aetiology 1026 
children 
functional faecal retention (FFR) 1026—7 
quantification 972 
defined 1221 
and faecal impaction 1218—19 
as risk factor 
pelvic organ prolapse 445 
UI 862—3 
risk factors for c. in frail elderly 1219 
constipation-associated FI 1545—6 
CONTILIFE instrument 530— 1, 535 
continence 
assessment 
paradigm 1167 
questionnaires 530—8 
“guarding reflex» 399—400, 410 
normal mechanisms 399, 593—4 
proximal/distal mechanisms 594—5 
patient evaluation 
females 627—31 
males 631—5 
continence care/services 51—6 
acute or subacute care to community 55 
childhood enuresis service 56 
models for continence care 52 
multidisciplinary resource and referral centre model 54 
need for service 52 
nurse continence advisor model 53—4 
primary care model 54—5 
recommendations for delivery 56, 66 
services in developing nations 55—6 
single specialist model 52—3 
continence nurse advisors 1212 
continence products/devices 157—253 
absorbent products 160—73 
bedpans/commodes 158—60 
body-worn urinals 179—80 
catheters 188—230 
handheld male and female urinals 157—8 
occlusive devices 180—8 
odour control 240— 1 
patient assessment and product evaluation 151—7 
algorithms 154 
assessment key elements 153 
guidelines for selecting continence products 151—5 
product categories and choice 152, 154 
recommendations 155 
product evaluation methodology 155—76 
recommendations 157 
products for preventing or containing urinary incontinence 
157—241 


recommendations 160 
research priorities 160 
research design 156—7 
outcome variables 156—7 
product representation 155—6 
questions, comparisons 155 
sample size and study power 156 
trials methodology 135 
sheaths 173—6 
product categories 173—4 
recommendations 176 
research priorities 176 
results 174—5 
urine drainage bags/accessories 176 —9 
see also absorbent materials/products; other named 
products/devices 
continence promotion 37—71 
ICI recommendations 
education 1622 
organisation 1622 
prevention 1622 
continent urinary diversions 1097, 1349 
AUS cuffs around intestine 1019 
conversion of conduit diversion 1098 
ileocaecal reservoir rupture 1020 
Indiana pouch 1013, 1018, 1021 
Kock pouch 1013, 1019, 1021, 1024 
Mainz pouch 1011, 1013, 1018—19, 1258 
neurogenic bladder—sphincter dysfunction 1097 
obstetric fistula 1443 —4 
stoma construction 1260 
ContiNet 57—8 
Contrelle Continence Tampon (disposable device) 185—7 
conus lesions see lower motor neurons 
Conveen Continence Guard (disposable intravaginal device) 185—7 
Coping Strategies Questionnaire 1492 
correlation factors, pad tests 775—8 
cortical pathways, bladder control 407 —9 
cost(s) see economics of incontinence 
cotton swab test 496 
cough leak point pressure (Valsalva) 600— 1, 604 
Cowper’s gland, cystic dilatation 762 
COX inhibitors 833 —4 
children 987—8 
levels of evidence/grades of recommendation 819 
CP96345 395 
cranberry juice 91, 203 
Crohn’s disease, and FI 1531 
cromakalin 317, 829 
cross-country comparisons, prevalence of UI in women 270 
cryosurgical ablation of prostate 1255, 1256 
culdoplasty, Mayo; McCall 1384, 1385 
Cunningham, JH 30 
Cunningham penile compression device 187—8 
cutaneous care/problems see skin 
cyclosporine 1502 
CYP2D6 (P450 enzymes) 821 
metabolism of duloxetine 837 
cystectomy 
subtrigonal 1507 
total, and urethrectomy 1508 
cystitis 
interstitial cystitis 336—7 
ATP release 374 
irradiation-associated 336 
loss of barrier function 337 
research methodology 130—1 
see also lower urinary tract symptoms (LUTS); painful bladder 
syndrome/interstitial cystitis 
cystocele repair 1393 —4 


1650 


erosion 1395 
and SI 629 
cystolysis, peripheral denervation 1506 
cystometry (filling cystometry) 604—17 
bladder compliance 616—17 
CMG-EMG 1067—8 
CMG-FCMG 1068 
and detrusor overactivity 605 
diagnostic performance 620 —6 
elderly (incl. frail elderly) 645, 646—7 
gas, no recommendations 1595 
improvements to existing techniques 608 — 11 
intra-subject variability 613 
neurogenic bladder 1067—8 
normal values 613—17 
ambulatory monitoring 615 
positive/negative prediction 620, 622 
provocative manoeuvres 624— 5 
recommendations 649 
reproducibiity and voluntary control 606—7 
sensations and cystometric volumes 606 
sensitivity/specificity 620, 622 
sensory system tests 688 
therapeutic performance 626—7 
cystometry (simple cystometry) 645—6 
cystoplasty 
with subtrigonal cystectomy 1507 
with supratrigonal resection 1507 
see also bladder reconstruction/augmentation 
cystoscopy see endoscopy 
cystourethrography 
voiding (VCUG) 761, 974—5 
children 974—5 
Czech Republic, health expenditure as of GDP (1990—2001) 76 


D 


DAN-PSS 530—1, 535—6 
DAN-PSS(sex) 551 
darifenacin 
controlled trials 825-7 
evidence/recommendation 819 
properties 825—7 
data analysis 
Bonferroni correction 113 
research methodology 110—14 
day and night enuresis (children) see children (day and night 
incontinence) 
daytime frequency, defined 490 
Declaration of Helsinki, ethical issues, placebos 852—3 
deep tendon reflexes 508 
defaecation, dyssynergic 454 
defaecography 656, 768 —70 
definitions 1591 
degenerative joint disease, frail elderly 1174 
degenerins (DEG/ENaC ion channels) 341, 376 
delirium, transient incontinence in older adults 469 
dementia 1115—17 
Alzheimer disease 1121—2 
epidemiology 1115 
faecal incontinence 1219 
treatment 1225 
Mini-Cog assessment test 506 
risk factor for UI, women 279 
summary/recommendations 1116—17 
Deming, CL 29 
denervation 1092—4 
bladder transection 1093 
bulbocavernosus tests 684 
complication of POP surgery 1328—30 


cystolysis 1092—3 
Helmstein’s 1092 
Ingelmann — Sundberg procedure 1093, 1346 
lower motor neurons 1067 
pelvic floor 684, 691 
multiple system atrophy (MSA) 684 
stress incontinence 684 
pelvic organ prolapse 1328—30 
post-hysterectomy 691 
rhizotomy 1089, 1093 
see also, neurogenic bladder— sphincter dysfunction 
sphincter changes 684 
subtrigonal injection 1093 
sympathetic 1506 
Denmark 
Copenhagen Stroke Study 1124 
FI studies 459 
health expenditure as of GDP (1990— 2001) 76 
prolapse questionnaire 539 
specialist nurse training 46 
Der Inkontinenz-Fragebogen 537 
dermatitis 
diaper 235 
animal models 234 
perineal 235 
skin-care products 238—9 
Derogatis Interview for Sexual Functioning (DISF) 549 
descending perineum syndrome 454 
desmopressin 834, 986—7 
in bladder overactivity 834 
with enuresis alarm 987 
evidence/recommendation 819, 1211 
nocturia 1208—10 
detrusor function 
adrenergic alpha-receptors 322 —4 
adrenergic beta-receptors 322 
adrenergic systems 322—4 
animal models 387— 8 
atony 1088—90 
bioactive peptides 326—7 
biomechanical properties 330— 1 
children with underactive detrusor 995 
contraction 815— 16 
electromyography 694 
innervation 392 


leak point pressure (Valsalva) 439, 599—601, 618—19, 1106, 


1245 
module, inputs 388 
muscarinic receptors 321—2, 815—18 
myography 325 
neurotransmitters 321 —7 
nitric oxide 326 
normal mechanisms of continence 593 —4 


pharmacology, levels of evidence/grades of recommendation 819 


post-junctional receptors 321—2 

pre-synaptic mechanisms 322 

purinergic systems 324—6 
detrusor myography 325 


Pl-receptor feedback control of nerve-muscle junction 325—6 


serotonin (5-HT) receptors 327 
tachykinins and neurokinin (NK) receptors 327 
urothelial-detrusor interactions 336 


see also bladder function; smooth muscle;other headings below 
detrusor hyperactivity with impaired contractile function (DHIC) 


elderly (incl. frail elderly) 645—6 
simple cystometry 645—6 
neurological disorders 284 
detrusor instability see detrusor overactivity (idiopathic) 


detrusor myectomy (autoaugmentation), for neurogenic incontinence 


1013, 1062, 1092 


1651 


detrusor overactivity (idiopathic/non-idiopathic) 603 —7 
animal models 389 
bladder compliance 616—17 
bladder cooling test 609, 625, 635 
causes 605—6 
diagnosis 429 
characteristics 591, 624—5, 1261 
vs overactive bladder (OAB)/syndrome 856 
example 603 
filling cystometry 622—3 
and OAB syndrome 623—4 
provocative manoeuvres 624—5 
normal subjects 617 
pathophysiology 815 
and pelvic organ prolapse (POP) 629 
pharmacotherapy 811—36 
surgical treatment 
bladder augmentation 1347—9 
bladder overdistension 1345—6 
endoscopic bladder transection 1345 
Ingelmann — Sundberg denervation 1093, 1346 
men 1261—3 
post-surgery 629 
transvesical phenol injection 1346 
women 1345—9 
terminal pattern 609, 645 
terminology 1261 
vesicoureteral reflux 640, 641 
see also neurogenic bladder—sphincter dysfunction; overactive 
bladder (OAB)/syndrome 
detrusor overactivity incontinence 621 —2 
defined 591 
elderly (incl. frail elderly) 645 
detrusor overactivity (neurogenic) see neurogenic bladder— sphincter 
dysfunction 
detrusor— sphincter dyssynergia 636 
children 973 —5 
EMG 685 
paraplegia 371, 373 
pseudodyssynergia 685, 1062 
vesico—sphincter dyssynergia 411 
detrusorectomy (autoaugmentation), for neurogenic bladder— 
sphincter dysfunction 1013, 1092 
developing nations 
continence care/services 55—6 
mortality estimates 1407 
developmental delay, and mental retardation, nocturnal enuresis 262 
dextranomer/hyaluronic acid copolymer, as bulking agent 1015, 1248 
diabetes mellitus 1140—2 
faecal incontinence 1142, 1219—20, 1530 
frail elderly 1174, 1219—20 
nerve conduction study 1071—2 
NO-mediated muscle relaxation 319 
summary/recommendations 1141 —2 
diagnostic tests 
bladder cooling test 609, 625, 635 
carbachol test 635 
definitions 1592 
electrodiagnostic tests for FI 1102 
filling cystometry 604 
positive/negative prediction 620 
sensitivity/specificity 620 
ICUD recommendations 589 
potassium sensitivity test (PST) 1475—9 
see also neurophysiological tests 
“diagostic performance» 625—6 
diaper dermatitis 
animal models 234 
model 236 
diapers see absorbent products 


diaphragms, intravaginal occlusive devices 184—7 
“diappers» (mnemonic) 468, 1178 
diarrhoea, and faecal incontinence 289, 1527, 1543—5 
elderly (incl. frail elderly) 1220 
diastematomyelia 762 
Dickson, T 23 
dicyclomine 
evidence/recommendation 819 
properties 831 
Dieffenbach, JF 26 
diet and fluid intake study (management of FI) 1536—9 
dietary intervention 1538 
literature search strategy 1537 
methodological qualities 1538—9 
outcome measurement 1538—9 
participants and follow-up 1538 
rationale for dietary intervention 1536 
results 1539 
study design 1538 
dietary factors 861—2 
contraindications to manipulation in PBS/IC 1494—5 
elderly people 1186 
faecal incontinence 
children 861—2 
neurogenic 1106—7 
dietary fibre 1536 
dimensional assessment 
dimethyl sulfoxide (DMSO), intravesical therapy 1505 
diphenoxylate 1543—4 
direct electrical nerve stimulation (DENS) 385 
disability adjusted life year (DALY), economic analysis 81 
diuresis, transient incontinence in older adults 469—70 
docusate sodium 1106 
dopamine 404 
dopamine receptor agonists 404 
dopaminergic terminals, spinal cord 400 
dorsal rhizotomy 1089, 1093 
electroneurography 689 
dorsal root ganglion (DRG) 409 
double-balloon urethrography 761 
doxazosin 322 
evidence/recommendation 819 
doxorubicin, intravesical therapy 1505 
drainage bags/accessories 
body-worn 176—9 
care 204, 210—11 
night 177 
purple urinary bag syndrome 177, 179 
dry bed training, treatment for nocturnal enuresis 986 
DSLET (delta-opioid agonist) 401 
DSM-IV classification 1034 
Dudley, EC 28 
duloxetine 319, 526 
stress and mixed incontinence 610, 837, 838—9 
dura mater, human 1311 
dye testing, UI in women 499—500 
dynamic graciloplasty 1111, 1572—4, 1582 
dynamic testing 585—673 
dysfunctional voiding 
children 994—5 
defined 259, 976 
dyssynergic defecation and incomplete stool evacuation 454 
dysuria, complementary therapy 915 


E 


e-PAQ (Electronic Pelvic Floor Symptoms Questionnaire) 539 
economics of incontinence 75—95 
categorizing costs 77— 8 
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conducting an economic analysis 85—6 
context 78—9 
cost benefit analysis (CBA) 80, 120 
cost consequence analysis (CCA) 79—80, 119 
cost effectiveness analysis (CEA) 80, 119 
cost of illness (COD 79 
cost minimization analysis (CMA) 79, 119 
cost utility analysis (CUA) 80, 119 
defining and measuring costs 76—7 
health outcomes for economic analysis 80 —5 
15D index 83 
assessment of quality of life (AQoL) 83 
disability adjusted life year (DALY) 81 
EQS5D/EuroQol 83 
health utilities index (HUT) 83 
health value 81—3 
incontinence-specific outcomes 80—1 
quality adjusted life years (QALYs) 81—2 
quality of well-being index (QWB) 83 
Rosser Index 83 
SF6D and algorithm 83 
willingness to pay 81 
incontinence treatment expenditure estimates, various countries 87 
research review 86—92 
consequences of incontinence 90— 1 
cost of illness 86 —8 
faecal incontinence 91 —2 
future 92 
overactive bladder 91 —2 
pelvic organ prolapse 91 —2 
primary prevention 88—9 
treatment 89—90 
review of utilities and incontinence 83 —4 
various countries 
health expenditure as of GDP 76 
women’s prevalent health problems 87 
websites 79 
see also quality adjusted life years (QALYs) 


ectopic ureter 507, 642, 713, 765, 1010 


suspected, detection 642 


ectopic ureterocele 641—2, 1010 
education 


allied health professionals 48 —9 
consumers 41 —3 

promotion programs 41 

public awareness campaigns 41—3 
continence promotionICI recommendations 1622 
educational materials and funding 41 —2, 49 
ICS educational directives 43 
internet education resources 49—50 
nursing professionals 46 —8 

care pathways 47 

level of continence knowledge 47—8 

specialist nurses 46 —7 

standard setting 47 
physicians 43— 6, 657—8 

family physicians 44 

impact of UK guidelines 44—5 

medical education 44 

medical specialist training 45—6 

urodynamic testing 658 
recommendations 50, 66, 657—8 
service provision and access 59 


education and lifestyle 1534—5 


complementary therapies 1535 
medication and side effects 1535 
patient/care-giver attitudes 1535 


Elderly Bowel Symptom Questionnaire 542 
elderly UI (incl. frail elderly) 


aetiology 1167—79 


comorbid illness 1173—6 
lower urinary tract changes 1169—73 
age as risk factor for UI 284, 1169—73 
assessment 1176—9 
initial assessment 505— 6 
bacteriuria 644 
behavioural interventions 1187—94 
catheters 1206—7 
faecal incontinence see faecal incontinence in (frail) elderly 
frail elderly 1163—239 
future research 506 
history 505 
institutional staff, interventions 1193—4 
lifestyle interventions 1186—7 
management 1179—86 
costs/benefits 1180—1 
men 1184 
summary/recommendations 1185—6, 1228—9 
models of care 1212—14 
nocturia 1207—11 
pelvic floor muscle training 884—5 
pharmacology 814— 15, 1176—7 
medications 1181—3, 1195—203 
physical examination 505—6 
population growth 1165 
post-void residual urine (PVR) 647 
pressure —flow studies 647—8 
prevention of FI 40 
recommendations 506 
research, methodology 124—6, 1195, 1197—9 
research recommendations 126, 649, 1168—9, 1179 
stress incontinence 646 
surgery 1203—5 
transient incontinence 48 —71 
urge incontinence 644—6 
urodynamic studies 643—9 
recommendations 649 
reproducibility and reliability 646—7 
summary/recommendations 1228—9 
see also ageing; faecal incontinence 
electrical field stimulation (EFS) 385 
electrodiagnostic studies 
available, clinical utility 697 
see also neurophysiological studies 
electrodiagnostic tests, faecal incontinence (neurogenic) 1102 
electromyography 319, 325—6, 679, 680—6 
animal models 326 
bladder function 371 —2 
children 975 
clinical applications 684—6 
concentric needle (CNEMG) 398, 680—2, 686 
analysis of signal 698—701 
bulbocavernosus 692 
suggested standards 697 
contraindications 1595 
detrusor muscle 1071 
external anal sphincter 654—5, 1102 
general technique 680 
kinesiological EMG 682—3, 685 
motor system tests 679, 680—6 
primary muscle disease 685 
single fibre (SFEMG) 682 
smooth muscle 694 
sphincters, with cystometry 1070—1 
urethra, anus and pelvic floor 398 
see also motor evoked potentials (MEPs); pudendal nerve conduc- 
tion tests; sacral root (cauda equina) 
electrophysiological studies, see neurophysiological studies 
electrosensitivity, lower urinary tract 1072 
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electrostimulation 889—900, 1552—5 
children 401, 1007—8 
direct (DENS) 385 
faecal incontinence (neurogenic) 1107 
female incontinence 890 —2, 946 
gracilis muscle 1572—4 
male incontinence 923 —7, 948, 1261—3 
mucosal, diagnosis of faecal incontinence (neurogenic) 1102 
neurogenic bladder—sphincter dysfunction 1007—8, 1086—8 
intravesical (IVES) 1087—8 
neuromodulation 1086—7 
pelvic floor muscle 1087 
outcome 899—900 
with PFMT, vs PFMT alone 897—8 
physiological basis of effects 1552—4 
sacral reflexes 692 —3 
striated muscle flap to augment bladder 1089—90 
studies 
quality of data 1553—4 
results 1554 
search strategy 953—4 
treatment protocols 890 —2 
vs magnetic corticostimulation 687 
vs magnetic stimulation 896, 925 
vs medication 926 
vs other treatments 877 —8, 879, 896 
vs pelvic floor muscle training 877—9, 882, 883, 896—7 
vs placebo, no or control treatments 
female 892—5 
male 924—5 
summary/recommendations 946, 948, 1555, 1556 
electrotherapy, anogenital electrostimulation 401, 1073 
elimination syndrome, children 997—8 
emepronium bromide 
controlled studies and trials 1198 
and flavoxate 832, 1198, 1200 
frail elderly 1198, 1200 
emollients 238—9 
ENaC ion channels 341, 376 
encopresis, defined 1025 
endoanal ultrasound, faecal incontinence 767—8 
endocoil MRI 768 
endoscopy (cystoscopy/cystourethroscopy) 764—6 
and biopsy in PBS/IC 1470—1, 1472—3 
bladder transection, for detrusor overactivity 1345 
colposuspension 1303—5 
diagnosis of PBS/IC 1475 
intraoperative 766 
recommendations 766, 1593—4 
surgery for rectourethral fistula 1270 
endothelium, molecular targets 337—41 
enemas 1105, 1225 
antegrade colonic (ACE) 1030, 1031, 1109, 1531, 1541—2 
entero/gastro/colocystoplasty 1012— 14, 1260, 1263 
neurogenic bladder—sphincter dysfunction 1091—4 
for reduced bladder capacity 1265 
for refractory urge incontinence 1264 
see also bladder reconstruction/augmentation 
enterocele, defined 498 
enuresis alarm 984—5 
with desmopressin 987 
enuresis in children 259— 65 
general comments and terminology 259 
see also nocturnal enuresis 
eosinophil protein X 1458 
ephedrine, in SI 837 
epidemiology, defined 1461 
epidemiology of POP 290—9 
general comments and definitions 290— 1 
incidence 291 
potential risk factors 291—5 


prevalence 291 
epidemiology of UI 257—312 
analytical vs descriptive 257 
behavioural aspects 1036—7 
help-seeking behaviour 299 —300 
prevalence 
men 916 
post prostatectomy 916—17 
women 857—8 
prevalence (variation of estimates) 298 —9, 857—8 
problems in survey research 298 
varying definitions and measurements 298 —9 
recommendations for further research 301 —2, 1622 
epidemiology of UI, children 259—65 
see also children (day and night incontinence); nocturnal enuresis 
epidemiology of UI, men 281—6 
general comments and definitions 281 
potential risk factors 283 —6 
age 284 
functional and cognitive impairment 284 
LUT symptoms and infections 284 
neurological disorders 284 
prostatectomy 284—6 
prevalence 281—3 
estimates 282, 283 
epidemiology of UI, women 265—80 
general comments and definitions 265—6 
incidence and remission 272 
potential risk factors 272 —80 
age 272—4 
family history and genetics 279—80 
functional impairment 278 —9 
hysterectomy 277, 287, 296, 446 
lower urinary tract symptoms (LUTS) 278 
menopause and reproductive hormones 276—7 
obesity 277—8 
obstetrical and fetal factors 275 —6 
parity 274—5 
pregnancy 274 
smoking 279 
other factors 280 
prevalence in general population 266 
prevalence in specific populations 266—70 
cross-country comparisons 270 
long term care facilities 268 
pregnant women 268 
racial and ethnic differences 268 —70 
severity and impact 271 —2, 1338 
type 270—1 
EPINCONT study 272, 273, 860, 861, 862 
episiotomy 434—5, 451, 461—2, 1528 
and anal sphincter disruption 461 
Cochrane reviews 461 
epispadias 1009 
exstrophy—epispadias complex 1009, 1258—61 
surgery 1017 
EQSD (EuroQol), economic analysis 83 
ERIC (Education and Resources for Improving Childhood 
Continence) 1027, 1031, 1056 
estrogen 
continence mechanism 840—1 
elderly (incl. frail elderly) 1199, 1201 
evidence/recommendation 
OAB/DO 819 
SI 837 
in OAB and UI symptoms 841—2 
vs PFMT 878, 880, 881 
ethical issues, research methodology 141—3 
authorship, sponsorship and conflict of interest 142 —3 
payment for recruiting 142 
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placebos in clinical trials 141—2 
recommendations 143 
Europe, maternal mortality estimates 1407 
European Union, ethical issues, placebos 853 
EuroQoL EQ-5D 544 
evacuation proctography 656, 768 —70 
see also defaecography 
evidence-based practice 
levels of evidence 367, 709—10, 804—5 
neural control 367 
neurophysiological tests 694— 5 
in PCPs 45 
UK 45 
urodynamic studies 589 
website 99 
evoked spinal cord potentials (ESCPs) 1072 
exercise 
and incontinence 859—60 
physical labour, strenuous 445— 6, 937—8 
exstrophy 
exstrophy—epispadias complex 1009, 1258—61 
bladder neck reconstruction 1259 
staged vs l-stage repair 1258 
urodynamic evaluation 1259 
incidence 1009 
recommendations for urodynamic investigations 640— 1 
surgery 1017 
extra-urethral incontinence 765 
defined 496 


Fabricius Hildanus 22 —3 
faecal impaction 1218 
transient incontinence in older adults 471 
treatment 
in children 1030 
elderly (incl. frail elderly) 1225 
faecal incontinence 


see also faecal incontinence (neurogenic); faecal incontinence 


surgery below 

see also faecal incontinence (neurogenic) below 
algorithms, management in adults 1524, 1620—21 
anatomy/functional aspects, see also anorectal unit 
assessment 509— 11 

physical examination 510— 11 
assessment (questionnaires) 539—42 

QoL scale 540— 1 
childbirth and obstetrics 287, 450—2, 455— 62, 771—3 
children see faecal incontinence in children below 
diarrhoea-associated 289, 1099 
dynamic testing 650—6 

anorectal manometry 650—4 

external anal sphincter EMG 654—5 

pudendal nerve TML 654 

recommendations 659 
education and lifestyle 1534—5 


elderly people see faecal incontinence in (frail) elderly beow 


epidemiology 286—90 
prevalence 1525—31 
prevalence in adults/children 286—7 
examination 510—11 
idiopathic, EMG changes 685—6 
imaging 766—74 
dynamic imaging 656—7 
research recommendations 774 
summary/recommendations 773 
imaging modalities 767 —71 
endoanal ultrasound 767—8 


endocoil MRI 768 
evacuation proctography 768—70 
neurogenic see faecal incontinence (neurogenic) below 
in neurological disorders 1030—1 
autonomic neuropathy 1100 
multiple sclerosis 1100 
Parkinson disease 1100 
spinal cord injury 1100 
observational studies 569— 72 
obstetric-related, prevention 40 
pathogenic mechanisms and etiology 449—54 
functional 453—4 
structural 450—3 
patient characteristics 1525—8 
pelvic floor, obstetric and other injuries 1528 —9 
prevention, primary prevention 1532 
prevention, secondary prevention 1532—4 
summary/recommendations 1533, 1534, 1555 
research design 156 
research methodology 129—30, 511 
research review, economics 91 —2 
risk factors 40, 287—90, 1525—34 
childbirth and mode of delivery 287, 451, 455—62 
constipation 1527 
diarrhoea 289, 1099, 1527, 1532 
diseases predisposing FI 1530—1 
gender 287 
neurological and other diseases 289 
nursing home residence 287—9, 1099 
nursing home surveys 1525 
patient characteristics 1525—7 
population-based surveys 1524 
sequelae of GI surgery 1529—30 
sequelae of radiotherapy 1530 
spinal cord injury 1100, 1131—2 
surgery 289 
vaginal deliery 1532 
stool characteristics 454 
surgery 1108—14 
types 509 
see also anorectal unit, anal sphincter; faecal incontinence 
(neurogenic) below 


faecal incontinence in children 1024—33 


antegrade colonic enema (ACE) 1580 

assessment 1028—9 

associated disabilities 1030—1 

encopresis 1025 

explanation/demystification 1029 

functional faecal retention (FFR) 1026 
defined 1025 

functional non-retentive soiling 1027 
defined 1025 

management 1029—30 

management algorithm 1033 

neurogenic bladder—sphincter dysfunction 1008 

outcome 1032 

psychological/behavioural effects 1027—8 

surgery 1572, 1579—81 

summary/recommendations 1032 


faecal incontinence, conservative management 1536—52 
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biofeedback/pelvic floor exercises 1547—52 
biofeedback modalities/protocols 1547 
patient characteristics 1550—1 
pelvic floor muscle exercises 1551 
response to treatment 

RCTs 1549 

uncontrolled studies 1550 
study samples 1548 
variability in treatment methods 1548—9 
summary/recommendations 1551—2 


faecal incontinence, conservative management (Ctd) 
bowel management and retraining programmes (younger adults) 
1540—3 
diet and fluid intake study 1536—9 
literature search strategy 1537 
rationale for dietary intervention 1536—8 
electrostimulation 1552—5 
summary/recommendations 1539, 1555—6 
faecal incontinence, drug treatment 1543—7 
constipation-associated FI 1545—6 
diarrhoea associated FI 1534, 1543—5 
goals 1543 
increasing anal canal pressure, passive FI 1545 
methods 1543 
summary/recommendations 1546—7, 1556 
faecal incontinence in (frail) elderly 1214—27 
aetiology 1218—21 
algorithm 1222 
assessment 1222 
dyssynergic defaecation 454 
epidemiology 1214—15 
evaleukemia 1221—4 
pathophysiology 1217—18 
studies/results 1214—16 
treatment 1224—5 
summary/recommendations 1216—17, 1223—4, 1226—7 
faecal incontinence (neurogenic) 1098— 114 
conservative treatment 1103—8 
biofeedback 1107 
bowel retraining 1103—4 
chemical stimulation 1105—6 
diet 1106—7 
electrostimulation 1107 
functional magnetic stimulation 1107 
oral medication 1106 
reflex triggering 1104—5 
Valsalva pressure 1106 
diagnosis 1101—3 
anorectal tests 1101 
electrodiagnostic tests 1102 
mucosal electrostimulation 1102 
saline enema and faecoflowmetry 1102 
epidemiology 1099— 101 
surgery see faecal incontinence surgery 
faecal incontinence products 230—41 
algorithms 154 
anal plugs 230—3 
odour control products 240—1 
rectal trumpets/tubes 232 —3 
research priorities 233, 241 
skin health impact 234— 40 
Faecal Incontinence QoL Scale 540—1, 542 
faecal incontinence surgery 1108—14, 1565—88 
antegrade colonic enema (ACE) 1030, 1031, 1109—10, 1531, 
1541—2 
children 1580 
artificial anal sphincter 1111—14, 1574—6, 1582 
colostomy 1114, 1579, 1583 
dynamic graciloplasty 1111, 1572—4, 1582 
non-stimulated muscle transposition 1571—2, 1582 
postanal repair 1571—2, 1582 
radiofrequency ablation (Secca) 1578—9, 1582 
sacral nerve stimulation 1108—9, 1576—7, 1582 
sphincter repair/sphincteroplasty 1568—71, 1581—2 
stimulated muscle transposition 1572—4, 1582 
summary/recommendations 1581—3 
Faecal Incontinence Survey 541 —2 
family history and genetics, risk factor for Ul, women 279—8 
fascia lata, cadaveric (CFL) 1311, 1312 
fascial slings, children 1016 
Fear of Pain Questionaire 1491—2 


female genital mutilation 1414 
gishiri cutting (Nigeria) 1413—14 
female patients see incontinence assessment in women 
Female Sexual Function Index (FSFI) 550 
FemAssist (meatal occlusive device) 181, 183 
Femsoft intraurethral occlusive device 182—4 
fibrosis, bladder wall 1263—6 
filling cystometry see cystometry 
Finetech—Brindley bladder controller, sacral anterior root 
stimulation 1088 —9 
Finland 
health expenditure as of GDP (1990—2001) 76 
prevalence of PBS/IC 1463 
fistulae see obstetric; rectourethral; urethrocutaneous; vesicovaginal 
fistulae 
flap(s) 
detrusor augmentation 1089—90 
Martius bulbocavernosus fat flap 1433—42 
muscle flaps 
flap valves 1017 
striated, for electrostimulation 1089—90 
urethromyoplasty 1017 
flavoxate 832, 1198, 1200 
evidence/recommendation 819 
frail elderly 1198—9, 1200 
properties 832 
Flip-flo catheter valve 225—6 
flowmetry 
ultrasound-flow-ultrasound 974 
see also uroflowmetry 
fluid intake 861—2, 1186 
see also diet and fluid intake study 
fluorofamide 203 
flurbiprofen 833 
frail elderly 1199, 1201 
focal neuropathy due to iatrogenic lesion 1142—4 
Foley, FEB 31, 32 
foreign bodies 
causing fistulae 1266 
salt pessaries 1413—14 
frail elderly persons see elderly 
France 
economics, women’s prevalent health problems 87 
health expenditure as of GDP (1990—2001) 76 
incontinence treatment expenditure estimates 88 
Frangenheim, P 29 
Frankl-Hochworth, L 24 
frequency 
bladder training 913—14 
complementary therapy 915 
corresponding urodynamic observations 593 
defined 488, 592 
increased daytime 592 
frequency/volume chart (FVC) 
children 971—2 
defined 490 
see also bladder charts and diaries 
frontal lobe urinary incontinence 407—8, 1123 
fructose, intervention in FI 1536—7 
functional faecal retention (FFR) 1026—7 
defined 1025 
functional impairment (mobility restriction; physical disability) 
470—1 
risk factor for UI, women 278—9 
functional incontinence 
defined 259 
epidemiology in children 262—4 
functional mechanisms 453—4 
functional non-retentive soiling 1027 
defined 1025 
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G 


GABA (gamma-aminobutyric acid) 
and micturition reflex 399, 404 
GAG (glycosaminoglycans) 332, 1459 
galanin 383, 384 
Galen, Claudius 21 
ganglia, peripheral 382—8 
Gastrointestinal QoL Index (GIQLI) 542 
gastrointestinal tract 345—50 
and FI 449—54 
functions 345—7 
smooth muscle activity 321, 387 
surgical procedures 1529—30 
see also anorectal unit 
genetics, risk factor for UI, women 279—8 
genitalia, examination in children 507 
geriatric see elderly UI (incl. frail elderly) 
Germany 
elderly population growth 1165 
health expenditure as of GDP (1990—2001) 76 
Gersuny, R 28, 30 
giggle incontinence 996—7 
Giordano, D 29 
glial-derived neurotrophic factor (GDNF) 409 
glutamate, NMDA receptors 395 
gluteus transposition 1571—3 
glycerine suppositories 1105 
glycosaminoglycans (GAG) 332, 1459 
Goebell, R 29 
Golgi—Mazzoni bodies 450 


Golombok—Rust Inventory of Sexual Satisfaction (GRISS) 545—6 


Gonzalez de Gariby, AS 30 
Göteborg QoL Instrument 545 
GP-51, in PBS/IC 1480 
gracilis muscle 
electrostimulation 1572—4 
transposition 1571—3 
graciloplasty, dynamic 
FI 1111, 1573 
FI data 1111 
grafts 
buccal mucosal graft 341 —5 
fascial allograft slings 1311—13 
polypropylene grafts 1393 
POP surgery 1392—5 
porcine grafts 1313, 1392—3 
synthetic grafts 1393 
xenografts 1313—14 
zoonoses 1392 
Greece, health expenditure as of GDP (1990—2001) 76 
“guarding reflex» 399—400, 410— 11 
Guillain Barré syndrome 1135—6 
epidemiology 1135 
summary/recommendations 1136 


H 


habit retraining 905, 907, 1077, 1187, 1191 
haem-oxygenase-2 (HO-2) 383 
haemorrhoids/haemorrhoidectomy, risk factor for FI 1530— 1 
Hahnemann, S 23 
handheld male and female urinals 157 — 8 
harmful practices 

female genital mutilation 1414 

gishiri cutting (Nigeria) 1413—14 

salt pessaries 1413—14 
health expenditure, as of GDP, various countries 76 


Health Internet Ethics 50 
Health on the Net website 50 
health outcomes for economic analysis 80 —5 
health professionals, see education 
health status 
incontinence-specific outcomes 80— 1 
value-associated 81 —3 
health utilities index (HUT) 83 
health-related quality of life (HRQL) see quality of life 
hearing impairment 505 
heat shock proteins (HSPs) 340 
Heister, Lorenz 23 
Helmstein’s denervation 1092 
help-seeking behaviour 299—300 
heparin, intravesical therapy 1504 
heparin-binding EGF-like GF (HB-EGF) 1480 
hernias, and collagen abnormalities 447 
herpes zoster 1145 
hesitancy, defined 489 
high uterosacral ligament suspension (HUSLS) for POP 1384 
Hippocrates 21 
Hirschsprung’s disease 289, 349, 1025 
historical aspects 21 —34 
neurophysiology 677 
history-taking 
children 970—1 
faecal incontinence 1028—9 
elderly UI (incl. frail elderly) 505 
HIV infection and AIDS 1136—7 
Hodge pessary, intravaginal occlusive device 185 
home care, elderly (incl. frail elderly) 1212 
Hopkinson, BR 24 
hormonal treatment of UI 840—2 
estrogen 819, 837, 840—2, 878, 880, 881, 1199, 1201 
Hospital Anxiety and Depression Scale (HADS) 1491 
Hungary, health expenditure as of GDP (1990—2001) 76 
Hunner’s ulcer, in PBS/IC 1467, 1475 


hyaluronic acid/dextranomer copolymer, as bulking agent 1015, 1248 


hyaluronic acid/sodium hyaluronate, intravesical therapy 1504 
hydration (fluid intake) 861—2, 1186 
hydrocephalus, frail elderly 1175, 1176 
hydrodistension, for detrusor overactivity 1345—6 
hydrogen peroxide, drainage bag care 204, 210—11 
hydroureter/hydronephrosis 448, 640, 711 
hydroxyzine, PBS/IC 1499—500 
hyoscyamine, evidence/recommendation 819 
hypertrophy signaling 338 
hypnotherapy 1535 
hypnotics 469, 470 
hypogastric nerve 382, 393 
hypothalamus 

bladder control 406 —7 

medial pre-optic region (MPO) 407 

paraventricular, neuropeptide transmitters 407 
hypoxia, in PBS/IC 1460 
hysterectomy 

during continence surgery 1337 

during POP surgery 1370—80 

and pelvic organ prolapse 296, 446 

risk factor for FI 287 

risk factor for POP 277, 287, 296, 446 

risk factor for UI 277 
hysterocolposacropexy 1379—80 
hysteropexy 1379—80 
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T-QoL Questionnaire 524, 525, 532 
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iatrogenic injury 1142—4 future research 505 


focal neuropathy 1142—4 general medical history 502—3 
LUT evaluation 766, 1143—4 initial assessment 501—5 
peripheral neuropathy (obstetric) 1142—4 physical examination 503—4 
rectourethral fistulae 1266—74 post-prostatectomy 463— 8, 916— 17 
surgery for USI 1323 PVR measurement 504 
urethral sphincter 465— 6 recommendations 504 
ICD-10 classification 1034 serum prostate-specific antigen (PSA) measurement 504 
ice water bladder cooling test 609, 625, 635, 1068—9 summary/recommendations (overall) 511— 12 
Iceland, health expenditure as of GDP (1990—2001) 76 symptom assessment 503 
ICIQ series of questionnaires 553, 1629 urinalyses 504 
ICS see International Continence Society urine cytology 504 
HEF (International Index of Erectile Function) 546—7 see also elderly UI (incl. frail elderly) 
TIQ (Incontinence Impact Questionnaire) 527, 530—1, 534, 537 incontinence assessment in women 493—501, 857—8, 863 
ileoanal anastamosis 1529 additional basic evaluation 499—501 
ileocaecal reservoir dye testing 499—500 
rupture 1020 floor muscle strength 500—1 
see also continent urinary diversions pad tests 499 
ileocaecal valve 1018—19 future research 501 
ileovesicostomy 1349 general medical history 493 
imaging 707—74 pelvic floor dysfunction 494—5 
faecal incontinence 766—74 pelvic organ prolapse (POP) 497—9 
levels of evidence 709—10 physical examination 495—501 
lower urinary tract 714—35 recommendations 501 
endoscopy 764—6 rectal examination 499 
neurogenic incontinence 757 summary/recommendations (overall) 511— 12 
open bladder neck and proximal urethra 759—61 systematic review of methods 493—4 
post-prostatectomy incontinence 756—7 urinary symptoms 493 —4 
residual urine (PVR) evaluation 758—9 incontinence devices see continence devices/products; faecal 
urethral diverticula 761 —2 incontinence devices 
modalities 767—71 incontinence episode frequency, defined 490 
neuroimaging 762—4 Incontinence Impact Questionnaire (IIQ) 527, 530—1, 534, 537 
pelvic floor 735—48 incontinence products see continence devices/products 
pelvic organ prolapse 748 —56 Incontinence QoL Questionnaire (I-QoL) 524, 525, 532 
positive pressure urethrography 761 Incontinence Severity Index 530—1, 534 
recommendations 1593 Index of Sexual Satisfaction (ISS) 549 
single photon emission computed tomography (SPECT) 763 India, elderly population growth 1165 
ultrasonography 710— 14, 973—4 Indiana pouch 1013, 1018 
summary/recommendations 710, 781—2 calculi 1021 
see also endoscopy; magnetic resonance imaging; positron indomethacin 833 
n emission tomography (PET) indwelling catheters/catheterisation 188—216 
imipramine antibiotic use 195, 199—201 
children 988 catheters 188—92 
controlled studies and trials 1197 encrustation/blockage by mineral deposits 191, 195, 202—3, 
evidence/recommendations 819, 837 211 
frail elderly 1197, 1200 materials 189—91, 193, 194, 196—8 


properties 833, 837—8 
IMMPACT (Initiative on Methods, Measurements and Pain 
Assessment in Clinical Trials) 1489 


contraindications 1080 
cost—benefit analysis 194, 198—9 
neurogenic bladder—sphincter dysfunction 109—81 


imperforate anus 1531 quality of life 227—8 

recommendations for urodynamic investigations 640 research priorities 229 
implantable see intraurethral; intravaginal risk factors 193 —4 
incidence, defined 258 


calculi, cancer and stricture 195 
infections 196 
suprapubic catheterisation 213— 16 
vs intermittent catheterisation 224— 5 
summary/recommendations 212— 13, 1080 
infants (incl. neonates) 
myelodysplasia, recommendations for urodynamic investigations 
637—8 
urodynamic studies, recommendations 637 —40 
infection stones, chemolysis 211 
infections 1459—60 
catheterisation-associated 190—1, 196 
urinary, see urinary tract infections 
inflammatory mediators 374 


incontinence 

defined 591 

historical aspects 21 —34 

see also epidemiology of UI; other named aspects of UI, below; 

faecal incontinence; «overflow”-; «reflex» -; stress -; urge - 

incontinence assessment 

in children 506—7, 970—7 

see also children (day and night incontinence) 

elderly UI (incl. frail elderly) 505—6, 1167—79 

faecal incontinence 509— 11 

LUT symptoms 488 —93 

in neurological patients 508 

post-micturition symptoms 489 

storage symptoms 488 —9 


voiding symptoms 489 informed consent, recommendations for research 107 

summary/recommendations 511 — 12, 1228—9 Ingelmann— Sundberg procedure, denervation 1093, 1346 
incontinence assessment in men 501—5, 916—17 initial assessment of incontinence see incontinence assessment 

characteristics 501 —2 Initiative on Methods, Measurements and Pain Assessment in Clinical 
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Trials (IMMPACT) 1489 
injectable agents see bulking agents; collagen; periurethral injectable 
agents 
injury see obstetrics; spinal cord lesions; trauma 
innervation 
anorectal unit 348 —9, 449 —50 
bladder 377—93 
detrusor function 392 
EMG of urethra, anus and pelvic floor 398 
levator ani motoneurons 396—8 
parasympathetic innervation 369—70 
pelvic innervation 369—70 
peptides 326—7, 383 
peripheral ganglia 382—8 
peripheral nerves innervating LUT 377—93 
preganglionic neurons (PGN) 395, 398—9, 403 
rectum 348—9 
spinal cord 393 —402 
striated muscle of urethra, anus and pelvic floor 398 
sympathetic innervation 369—70 
urethral innervation, motoneurons 383 
see also peripheral ganglia; peripheral nerves 
inositol trisphosphate 315— 16 
institutional care 1213—14 
FI prevalence 1215—16 
staff, interventions 1193—4 
surveys, risk factors for FI 1525 
UI prevalence, women 268, 269 
intermittent catheterisation 217—25 
advantages 217—18 
catheters 192—3 
cleaning for re-use 224 
coated vs uncoated 219—22 
materials 219 
Speedicath vs Lofric 219—22 
clean (CIC) 
in children 1001, 1010 
and CISC 217 
neurogenic bladder—sphincter dysfunction 1078 —9 
children 1007 
research priorities 229 
risk factors 
calculi 223 
infections 219 
strictures 223 
tissue trauma 219 
vs indwelling catheterisation 224—5 
intermittent stream, defined 489 
International Consultation on Incontinence 1589—628 
ICIQ 
languages 531 —2 
modules 553 
website 553 
ICIQ-SF 526—7, 530, 531—2 
ICIQ-SF2 1630 
recommendations 1589— 629 
see also algorithms 
International Continence Society 
CPC and ContiNet 57—8 
ICS-BPH and ICSsex 547 
ICSmale and ICSmaleSF 530—1, 536 
research guidelines 99 
International Index of Erectile Function (NEF) 546—7 
internet see websites 
interpositioning tissue, urethral diverticulae (female) 1343—4 
Interstim, longterm sacral root stimulation 687 
interstitial cells of Cajal (ICCs) 347, 387 
interstitial cells/myofibroblasts, and LUT function 320—1 
interstitial cystitis 336—7 
database (ICDB) 1463—4 


research methodology 130—1 
see also painful bladder syndrome/interstitial cystitis 
Interstitial Cystitis Collaborative Research Network, website 130 
intestinal neuronal dysplasia 1026 
intraurethral devices 
occlusive devices 182—4 
stents, neurogenic bladder—sphincter dysfunction 1090—1 
valves and catheters 1095 
intravaginal occlusive devices 184—7, 941—3 
reusable/disposable 185—7 
intravenous urography, upper urinary tract 710—14 
intravesical electrostimulation (IVES), neurogenic bladder— sphincter 
dysfunction 1087—8 
intravesical therapy 
bacillus Calmette-Guerin (BCG) 1504 
botulinum toxin 1505 
capsaicin 835, 1504 
chondroitin sulfate 1504 
clorpactin 1505 
dimethyl sulfoxide (DMSO) 1505 
doxorubicin 1505 
heparin 1504 
hyaluronic acid 1504 
lidocaine 1504 
oxybutynin 1083, 1493 
PBS/IC 1502—5 
pentosanpolysulfate (PPS) 1504 
resiniferatoxin 1502—4 
intrinsic sphincter deficiency (ISD) 439, 626, 764—5, 1340 
Introl reusable intravaginal ring 185—7 
IPD-1151T (suplatast tosilate), PBS/IC 1500—1 
T-QoL Questionnaire 524, 525, 532 
Treland 
FI studies 459 
health expenditure as of GDP (1990—2001) 76 
irrigation see antegrade colonic enema (ACE) 
irritable bowel syndrome (IBS) 462 
ischaemia signaling 338, 339 
ISI (Incontinence Severity Index) 530—1, 534 
isoprenaline 833 
ISS (Index of Sexual Satisfaction) 549 
Italy 
economics, women’s prevalent health problems 87 
elderly population growth 1165 
health expenditure as of GDP (1990—2001) 76 
incontinence treatment expenditure estimates 88 


J 


Japan 
elderly population growth 1165 
health expenditure as of GDP (1990—2001) 76 
prevalence of PBS/IC 1462 
specialist nurse training 46 
Jonas, U 31 


K 


kallikrein 336 

kappa-opioid receptor agonists 381, 401 

kappa-opioid receptors 401 

Kaufman, JJ 31 

Kaufman prosthesis 1248 —9 

Kegel’s exercises, see pelvic floor muscle training 

Kelly, HA 30 

King’s Health Questionnaire 524, 530— 1, 533, 537 
men 537 
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Kock pouch 1013, 1019 

calculi 1021 

QoL issues 1024 
Kollicker—Fuse nucleus 400, 403 
Kowarschik, J 24 
Krause end-bulbs 450 


L 


labour see childbirth and obstetrics; obstructed labour; 
lactose, intervention in FI 1536—7 
lactose intolerance 1220 
lactulose, treatment of faecal impaction 1225 
laparoscopic laser procedures, uterine prolapse 447 
laparoscopic surgery 
Burch urethropexy 1315 
colposuspension 1303—5 
rectourethral fistula 1270 
vesicovaginal fistula, non-obstetric 1356 
latex catheters, tissue reactions 189—90 
Latin America, maternal mortality estimates 1407 
Latzko procedure, fistulae 1270 
laxatives 
constipation-associated FI 1545—6 
elderly (incl. frail elderly) 1225 
macrogols 1026—7, 1030, 1031, 1105 
osmotic 1026—7, 1029—30 
plus biofeedback 1546 
stimulant 1106 
“lazy bladder» 994 
leak point pressure (Valsalva) 439, 599—601, 618—19, 1245 
reproducibility 618—19 
leg/body-worn drainage bags/accessories 176—9 
Leicester Impact Scale (LIS) 536 
Leonardo da Vinci 22 
leukotrienes 1458 
levator ani 
EMG 685 
motoneurons 396—8, 463 
myorrhaphy, POP surgery 1385—6, 1391 
lidocaine 
children, neurogenic bladder—sphincter dysfunction 1007 
intravesical therapy 1504 
lifestyle, physical exercise and work 1534 
lifestyle interventions 
elderly people 1186 
men 917—18 
pelvic organ prolapse 937—8 
research recommendations 951 
search strategy 953 
women 858—64 
see also behavioural trials 
Lightwood, R 24 
Lissauer’s tract 393 
literature-searching see search 
locus coeruleus 403 —4 
long term care see institutional care 
loperamide 1225, 1543—4 
anal canal pressure effects 1545 
lower motor neurons 396—8, 1074 
conus level stimulation 1088 
denervation 1067 
bladder neck descent 1067 
lower urinary tract 
artificial tissue construct 341 —5 
efferent pathways and reflex control of LUT 395—8 
electrosensitivity 1072 
function, molecular targets 337—41 
imaging 714—35 
endoscopy 764—6 


ultrasonography 973 —4 
intraoperative evaluation 766 
and lower bowel tract, innervation 1061 —2 
neural control 607 
neurogenic incontinence 757 
open bladder neck and proximal urethra 759—61 
peripheral nerves 377—93 
post-prostatectomy incontinence 756—7 
post-void residual urine (PVR) evaluation 758—9 
smooth muscle see smooth muscle 
spinal projections of LUT primary afferent neurons 393—5 
testing reflex pathways in humans 401—2 
urethral diverticula 761 —2 
lower urinary tract symptoms (LUTS) 
assessment 488 —93 
females 493 —4 
frequency and severity measurement 489—91, 1338 
future research 491 
males 501—2 
positive predictive value (PPV) for USI 493 
post void residual urine (PVR) volume 491 —2, 504 
questionnaires 530—8 
recommendations 491 
urinalysis 492 
defined 1591 
recommendations for investigations, males 631—2, 635 
risk factor for UI, women 278 
Lowsley, OC 29 
lumbar disc prolapse 1138 
lumbar stenosis 1133—5 
lumbosacral spine X-rays 762 
LUTS see lower urinary tract symptoms 


M 


M3 see muscarinic (M) receptors 
McCoy Female Sexuality Questionnaire (MFSQ) 550 
McGill Pain Questionnaire (MPQ and SF-MPQ) 1491 
macrogols (polyethylene glycols) 1026—7, 1030, 1031, 1105 
magnetic corticostimulation, vs electrostimulation 687 
magnetic resonance imaging 

endocoil MRI 768 

female urethral diverticula 761 —2 

neuroimaging 763 

upper urinary tract 713 

urethral diverticula 1343 
magnetic stimulation 

ExMI 901 

functional, faecal incontinence (neurogenic) 1107 

in men 928—31 

search strategy 953 —4 

in SUI, UI and MI 903—4 

vs electrostimulation 687, 896, 925 

vs placebo, no or control treatments 902 —3 

in women 901 —4 

summary/recommendations 946, 949 
Mainz pouch 1011, 1013, 1018—19, 1258 

Mainz II in obstetric fistula 1444 
Male Urinary Symptom Impact Questionnaire (MUSIQ) 536—7 
Male Urogenital Distress Inventory questionnaire (MUDI) 536 
Malone see antegrade colonic enema 
Manchester Health Questionnaire 541 
mandelic acid, catheter maintenance solution 208 
Marshall, F 29 
Marshall —Marchetti— Krantz procedure 1301—3 
Martius bulbocavernosus fat flap 1433—42 
mast cells 

activation 1458—9 

PBS/IC 1461, 1468—9 
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maternal health 
developing world 1405 
historical aspects 1444 
mortality estimates 1407 
maximal urethral closure pressure (MUCP) 597, 617—18, 1340—1 
maximum voided volume, defined 490 
meatal occlusive devices 180—2 
mechanicostimulation, sacral reflexes 693 
MedCircle websites 50 
Medical Outcomes Study SF-36, SF-20, SF-12 542—3, 1492 
medical professionals see education 
medications see pharmacology 
megacolon, antegrade colonic enema (ACE) 1030, 1031, 1109—10 
megacystis-microcolon-intestinal hypoperistalsis syndrome (MMIHS) 
383 
Meissner’s corpuscles 450 
men, UI assessment see incontinence assessment in men 
men, UI surgery see surgical treatment of UI, men 
meningomyelocele 1138—40 
anocutaneous reflex 508 
epidemiology 1138—9 
special tests 1068—73 
summary/recommendations 1140 
menopause and reproductive hormones, risk factor for Ul, women 
276—7 
mental retardation, nocturnal enuresis 262 
mental status 508 
MESA study 278, 281, 283 
methenamine 200 
methotrexate, PBS/IC 1501 
methoxamine 837 
metoprolol 833 
Mexico 
elderly population growth 1165 
health expenditure as of GDP (1990—2001) 76 
micturition 
afferent/efferent pathways 369 
children 967—70, 988—9 
normal development of control 967—70 
normalised micturition frequency, defined 490 
pontine micturition center (PMC) 403—4 
pubourethral complex 463 
reflex, modulation 398 
serotonergic pathways 400 
tachykinins 395 
voiding reflexes 370, 393, 607 
see also bladder function; voiding symptoms 
micturition time chart, defined 490 
midodrine 837 
Millin, T 29 
Mini-Cog assessment test, dementia 506 
Miniguard (meatal occlusive device) 181 
minocycline, impregnating catheter 197 
misoprostol, PBS/IC 1501—2 


mitochondria, Ca2+ and endoplasmic reticulum 340—1 
Mitrofanoff procedure 1018, 1259 
indications 1011 
in obstetric fistula 1443 
split appendix for cecostomy and neourethra 1580 
and stone formation 1022 
mixed urinary incontinence 610—11 
corresponding urodynamic observations 593 
defined 489, 592 
mobility, restricted 
test 506 
transient incontinence in older adults 470—1 
models for continence care 52 
modified Zung Depression Inventory 1491 
moisturizers/emollients 238—9 


molecular targets, regulation of LUT function 337—41 
biomechanical phenotypes 337—8 
excitation—contraction coupling specific to LUT and/or bowel 

338 
hypertrophy signaling 338 
ischaemia signaling 338 
mitochondria, Ca2* and endoplasmic reticulum 340— 1 
neuromuscular signaling and transmission 338 —40 
neurotransmitter receptors 338 
neurotrophic interactions, role of NGF 338—40 
TGF-beta pathway 338 
urothelium and DEG/ENaC ion channels 341 

monosymptomatic nocturnal enuresis (MNE) 259 

montelukast, PBS/IC 1501 

mortality estimates 
historical aspects 1444 
maternal health 1407 

motor evoked potentials (MEPs) 678, 687—8 

motor function 508 

motor neuron disease 
bladder function 390 
bowel function 1030 

motor neurons, levator ani 396 —8, 463 

motor unit potentials (MUPs) 681—3 
concentric needle electromyography (CNEMG), analysis of signal 

698—701 
neurogenic change in EAS 1102 
schema of components 701 

motor units, nerve conduction studies 679 

mucins 1022 

mucosal electrostimulation 1102 

MUCP (maximum urethral closure pressure) 597, 617— 18, 1340— 1 

multi-attribute utility (MAU) instruments, QALYs 83—5 

Multidimensional Pain Inventory (MPI) 1492 

Multidimensional Sexuality Questionnaire (MSQ) 549— 50 

multiple sclerosis 1125—9 
desmopressin 834 
disease-specific LUT dysfunction patterns 1126—7 
epidemiology 1125—6 
faecal incontinence 1100, 1128—9 
risk of FI 1531 
summary/recommendations 1128, 1129 

multiple system atrophy (MSA) 
denervation of pelvic floor 684 
diagnosis and treatment 1102, 1117—18 
epidemiology 1117 
summary/recommendations 1118 

Murless, BC 30 

muscarinic (M) receptors 321—2 
detrusor function 321 —2, 815—18 
subtypes 323, 816—18 

muscle (biomechanical properties) 327—31 
bundle nerve supply 384 
compliance 

normal bladder 327—8 

obstructed bladder 328 
contracting detrusor muscle 330—1 
contracting urethral muscle 331 
passive intact bladder 327—8 

collagen subtypes 328 
passive urethra and pelvic floor tissue 328—9 
properties of passive muscle 328 
ultrastructural 329—31 
see also muscle (skeletal); muscle (smooth) 

muscle flaps 
flap valves 1017 
striated, for electrostimulation 1089—90 
urethromyoplasty 1017 
see also flap(s) 
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muscle (skeletal) 
calcium role in contraction 315— 18 
urethral skeletal muscle 318— 19 
muscle (smooth) 315—21 
anal canal 347 
bladder wall/detrusor 


Ca2+ channels 316—17 
contractile activation 315— 16 
intercellular coupling 318 
normal mechanisms of continence 593 —4 
spontaneous contractions 317— 18 
calcium role in contraction 315—18 
electromyography 694 
interstitial cells/myofibroblasts and LUT function 320—1 
properties 347 
rectum 347 
urethral smooth muscle 319—20 
mycetoma, causing fistula 1266 
myelodysplasia see spinal cord lesions 
myelomeningocele see meningomyelocele 
myofibroblasts, and LUT function 320—1, 376—7 
myopathies, primary, EMG changes 685 
myosin 329—31 
myovesical plexus 387—8 


N 


Naegele, F 26 
L-NAME 326 
narcotic analgesics 470 
National Institute for Clinical Excellence (NICE) 137 
website 139 
national organisations see organisations 
Nav channels 382 
needle suspension 1305—7 
age of patient 1331 
neobladder see artificial tissue construct for LUT 
neonates, see infants 
neourethra, Mitrofanoff procedure 1580 
nerve conduction studies 679 
nerve growth factor (NGF) 338—40, 374, 379, 392, 409 
nerves/neurones see innervation; peripheral nerves 
Netherlands 
FI studies 459 
health expenditure as of GDP (1990—2001) 76 
physiotherapists 48 —9 
prevalence of PBS/IC 1462 
neural control 367—422 
levels of evidence 367 
neural circuits 368 —73 


neurogenic bladder—sphincter dysfunction 410, 426—7, 1063—98 


behavioural therapy 1075—8 
bladder expression 1076 
toileting assistance 1076—8 
triggered reflex voiding 1075 

bladder reinnervation 1098 

catheterisation 1078—81 
condom catheter 1081 

causes (literature) 1065 

children see neurogenic bladder— sphincter dysfunction in 

children below 

clinical examination 1066 

common patterns (8) 1063 

conservative treatment 1073—88 

electrostimulation 1086—8 

epidemiology 1063—4 

pharmacotherapy 1082—6 

special tests 1068—73 

spinal cord lesions 426—7 


neurogenic bladder—sphincter dysfunction in children 1005—24 


neurogenic detrusor overactivity incontinence 410, 426—7, 635—6 


neurogenic detrusor—sphincter dysfunction see neurogenic bladder— 


suprapontine lesions 426 
surgery 1088—98 
bulking agents 1095 
circumvention of bladder 1096—8 
conduit conversion to continent 1098 
conduit diversion 1097 
continent diversion 1097 
denervation 1092—3 
detrusor muscle augmentation 1089—90 
detrusor myectomy (autoaugmentation) 1013, 1092 
dynamic myoplasty 1095 
enterocystoplasty 1091 —4 
see also entero/gastro/colocystoplasty 
failure to empty 1088—91 
failure to store 1091 —6 
implantable stents 1090— 1 
orthotopic bladder 1096 
pubovaginal slings 1095 
rhizotomy 1089, 1093 
sacral anterior root stimulation 1088—9 
sacral nerve stimulation 1093 
sphincteric muscle augmentation 1096 
sphincterotomy 1090 
subtrigonal injection 1093 
to decrease detrusor contractility 1091 —4 
sympathetic skin responses 1073 
urodynamics 1067— 8 
cystometry 612 
see also detrusor overactivity; overactive bladder 


behavioural aspects 1034—40 
classification 1006 
complications of surgery 1019—24 
effects on GI tract 1021 
future pregnancy 1022 
growth 1022 
infections and stones 1021 —2 
malignancy 1023 
metabolic 1020— 1 
QoL issues 1023—4 
renal function 1021 
reservoir rupture 1020 
storage and emptying 1019 
indications for surgery 
abnormalities of sphincteric function 1009—10, 1011 
abnormalities of storage 1009, 1010—11 
non-surgical management 1006—8 
presentation 1005—6 
surgery 1009—24 
bladder outlet surgery 1014—18 
bladder reservoir construction 1011—14 
sphincteric bypass 1011, 1018—19 
summary/consensus statement 1024 


children 637 —43 


sphincter dysfunction 


neurogenic faecal incontinence 1098— 114 


neurogenic lower urinary tract dysfunction 635—49, 1063—98 
detrusor overactivity (NDO) incontinence 410, 426—7, 635—6 


evaluation 128 

history 128 

recommendations for urodynamic studies 636—7 
research methodology 127—9 

see also neurogenic bladder—sphincter dysfunction 


neuroimaging 762—4 


lumbosacral spine X-rays 762 
MRI 763 
PET/SPECT 763 


neurokinin (NK) receptors 327 
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neurokinins A and B 379, 380, 384 
neurologic LUT dysfunction see neurogenic bladder— sphincter 
dysfunction 
neurological disorders/diseases 284, 289, 508, 544 
faecal incontinence 1030—1, 1098—114 
physical examination 508 
specific disorders/diseases 1115—45 
sphincter denervation changes 684 
urinary incontinence 1061—98 
see also specific disorders 
neuromodulation see sacral nerve stimulation 
neuromuscular signaling and transmission 338—40 
neuropathic disease 452 
FI, autonomic neuropathy 452—3, 1100 
tests 694 
focal due to iatrogenic lesion 1142—4 
peripheral bladder changes 390 —2 
and voiding reflex 607 
neuropeptide Y (NPY) neurons 326—7, 382—3 
neurophysiological tests 677—8 
autonomic tests 693—4 
available, clinical utility 697 
evidence based use 694—5 
motor evoked potentials (MEPs) 678, 687—8 
motor unit potentials (MUPs) 681—3 
nerve conduction studies 679 
pudendal nerve conduction tests 686—7 
sacral nerve (anterior roots) conduction studies 686—7 
sacral nerve stimulation 686—7 
sacral reflex evaluation 690 —3 
sensory system tests 688—90 
anorectal sensation 688 
during cystometry 688 
electroneurography of dorsal sacral roots 689 
quantitative sensory testing 689 
sensory neurography 689 
somatosensory evoked potentials (SEPs) 689 
stimulation and recording parameters 678 
summary/recommendations 694—8, 1595 
see also all the above for further information; electromyography 
neurophysiology 675—780 
historical aspects 677 
neurotransmitter receptors 338 
neurotrophins 381 —2, 409 
see also nerve growth factor 
New Mexico, FI studies 459 
New Zealand, health expenditure as of GDP (1990 — 2001) 76 
NICE 137 
website 139 
nicotinic receptors 383—4 
nifedipine, PBS/IC 1501 
night urine drainage bags 176 
night-time frequency, defined 490 
NIH/NIDDK diagnostic criteria, PBS/IC 147—4, 1462, 1489 
nimodipine, properties 469 —70, 828 —9 
nitric oxide 326, 379—80 
metabolism in PBS/IC 1460 
nitric oxide synthase 319, 380, 383 
nitrofurazone 
drainage bag care 204 
impregnating catheter 198 
NK-1 antagonists 395 
NMDA receptors 395 
NOBLE telephone survey 271, 501, 916 
nociceptin/orphanin FQ 380—1 
nocturia 1207—11 
and congestive heart failure 1173 
defined 488, 490, 1207 
desmopressin 834 
epidemiology 1207 


frail elderly 1207—11 
night-time frequency, defined 490 
pathophysiology 1207—8 
polyuria, defined 490 
QoL Questionnaire (men) 537 
and sleep apnoea 1173 
surgical 1211 
treatment 1208—11 
urine volume, defined 490 
nocturnal enuresis (bedwetting) 259—64, 642—3 
behavioural aspects 1034—40 
classification 980 
defined 489, 978 
enuresis service 56 
epidemiology 259— 64 
all night wetting (MNE + PNE) according to age 260— 1 
gender 980 
monosymptomatic enuresis (MNE) 259, 261 
NE by ethnicity 261 —2 
NE by gender 261 
polysymptomatic (PNE) 259 
prevalence 979 
evaluation 970— 1 
inheritance 979— 80 
monosymptomatic vs non-monosymptomatic 259, 980 
pathophysiology 981 —3 
detrusor overactivity 982 
lack of arousal from sleep 983 
lack of vasopressin 981 —2 
presence of neobladder 634 
psychological aspects 232, 1034—40 
recommendations for urodynamic investigations 634—5 
risk factors for NE 262 
developmental delay and mental retardation 262 
family history 262 
psychopathology 262 
sleep and arousal 262 
sociocultural factors 262 
other 262 
severity 978—9 
terminology 259 
treatment 983 —8 
acupuncture 932 
arousal training 985— 6 
desmopressin 834 
dry bed training 986 
enuresis alarm 984—5 
medication 986—8 
non-responders 988 
see also children (day and night incontinence) 
non-neurogenic bladder— sphincter dysfunction (NNBSD) in children 
259—65 
defined 259 
non-neurogenic detrusor overactivity 428 —31 
acethylcholine (Ach) release 431 
ageing 429 
idiopathic detrusor overactivity 429 
myogenic basis 431 
outflow obstruction 428 —9 
pelvic floor disorders 429 
sensory afferent activation 429 —30 
non-neurogenic «neurogenic bladder”, children 995 —6 
non-steroidal anti-inflammatory drugs (NSAIDs), see prostaglandin 
synthesis inhibitors 
noradrenergic system 400 
norephedrine, in SI 837 
normal bladder capacity 617 
children 968 
normal bladder compliance 327—8 
normal development of bladder control 967 —70 
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normal mechanisms of continence 399, 593 —4 
abdominal pressure 594 
pelvic floor 593 —4 
normal pressure hydrocephalus, frail elderly 1175, 1176 
normal urinary flow rates, children 970, 972—3 
normal voiding 
fetus 969 
pressures 970 
Norway 
FI studies 459 
health expenditure as of GDP (1990—2001) 76 
Nottingham Health Profile 544—5 
nuclear factor kappaB, p65 in PBS/IC 1461 
null hypothesis 109 
numerical rating scales (NRS) 1490—1 
Nurses Health Study (NHS), PBS/IC 1462—3 
nursing home surveys, risk factors for FI 1525 
nursing homes see institutional care 
nursing professionals 
advanced practice 1213 
continence nurse advisors 1212 
education 46—8 
nurse continence advisor model 53 —4 
see also education 


O 


OAB-Q (Overactive Bladder Symptom and Health-related QoL) 535 
obesity 
risk factor for FI 1528 
risk factor for pelvic organ prolapse 295—6, 446 
risk factor for UI, women 277—8, 859 
surgical treatment of UI 1335 
treatment, and FI 1534—5 
treatment by weight loss 858—9 
OBJECT trial 824, 830 
observational studies 100, 558, 569—72 
surgical trials research 136 
obstetric, see also childbirth and obstetrics; obstructed labour 
obstetric fistula 
backlog of surgical cases 1445—8 
classification 1429—31 
complicated cases 1439—44 
urethral damage 1439—43 
urinary diversion 1443—4 
early care 1431—2 
epidemiology 1408—14 
determining extent 1410—11 
maternal mortality 1406—8 
levels of evidence 1406 
prevention 1444—5 
surgical closure 1432—9 
world maternal health statistics 1407 
summary/recommendations 1448 —9 
see also vesicovaginal fistulae 
obstructed labour 
pathophysiology 1415—17 
prevalence 1412—13 
obstructed labour injury complex 1409, 1415—29 
dermatologic injury 1426—7 
gynecologic injury 1420—3 
neurologic injury 1425—6 
orthopaedic trauma 1425 
rectovaginal fistula 1423—5 
social consequences 1427—9 
urologic injury 1417—20 
see also obstetric fistula 
occlusive devices (urinary incontinence) 180—8 
female intraurethral 182—4 


female meatal occlusion 180—2 
intravaginal devices 184—7 
male 187—8 
“occult» urinary incontinence 629 
occupational risk factors for incontinence 39 
Oceania, maternal mortality estimates 1407 
odds ratio, defined 258 
odour control, faecal incontinence products 240— 1 
oedema 506 
O’Leary — Sant questionnaires 1480, 1485 
IC Problem Index 1485 
IC Symptom Index 1485 
olestra 1534—5 
Onuf’s nucleus 319, 394, 395, 396—8, 405 
anatomy 403, 814 
noradrenergic system 400 
serotonin immunoreactive terminals 400 
OPERA study 824, 830 
opiate receptor-like (ORLI/OP4) receptor 380— 1 
opioid analgesics, frail elderly 1177 
opioid mechanisms 
bladder reflexes 401 
spinal cord 400—1 
and EUS 401 
organisations/national organisations 51—61 
addresses 67—71 
background 56 
delivery of continence care/services 51—6 
networking 57— 8 
NICE 137, 139 
recommendations 61, 66 
results of 2003 survey 58—61 
funding and support 59 
membership 58 
methods and response rate 58 
mission 58—9 
public awareness campaigns 59—60 
service provision and access 59 
orlistat 1534—5 
orthotopic bladder, neurogenic bladder—sphincter dysfunction 1096 
outcomes research in LUTS see research methodology 
outlet obstruction see bladder outlet obstruction (BOO) 
overactive bladder (OAB)/syndrome 426—31 
bacteriuria 504 
children 992—3 
cystometric volumes 606 
defined 259, 530, 592, 1261 
endoscopy 765 
filling cystometry 623—4 
OAB-questionnaire 535 
pathophysiology 815 
pharmacotherapy 811—36 
post-prostatectomy 467 
research of economics 91—2 
surgical treatment of UI, women 1339—40 
symptoms complex 604 
and urge incontinence 623 —4 
vs detrusor overactivity 856 
warning time and pharmacology 826 
see also detrusor overactivity 
Overactive Bladder Symptom and Health-related QoL (questionnaire) 
535 
overflow incontinence 636, 1063 
defined 636 
FI, elderly (incl. frail elderly) 1218—19 
pharmacotherapy 839—40 
oxybutynin 1504 
children 1002 —3 
controlled studies and trials 822—4, 829—31, 1197 
vs behavioural treatment 647 
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evidence/recommendation 819 
frail elderly 1196—7, 1200 
adverse reactions 1196, 1200 
efficacy 1196 
intravesical 1083, 1493 
neurogenic bladder—sphincter dysfunction 1007, 1083 
OXY-ER and -IR 829—30 
OXY-TDS 831 
properties 829—31 
vs PFMT 878, 880, 881 


oxyphencyclimine, neurogenic bladder—sphincter dysfunction 1083 


oxytocin, in spinal cord projections 407 
P 


P-QoL/St Mary’s Questionnaire 539 
P2X, P2Y receptors 376 
P2X2/3 receptors 379 
p65, in PBS/IC 1461 
P450 enzymes 821 
Pacinian corpuscles 450 
pad tests 117, 477, 499, 774—9 
home-based 777—9 
office-based 774—7 
pyridium test 774 
summary/recommendations 779, 1595 
pads see absorbent products 
Pain Anxiety Symptoms Scale 1491 
Pain Disability Index (PDI) 1492 
pain measurement 
Beck Depression Inventory (BDI) 1491 
Brief Pain Inventory (BPI) 1492 
Coping Strategies Questionnaire 1492 
criteria 1489 
Fear of Pain Questionaire 1491—2 
Hospital Anxiety and Depression Scale (HADS) 1491 
IC specific psychophysical tools 1492 
IC specific tools assessing pathophysiology 1492 
IMMPACT recommendations 1489 
McGill Pain Questionnaire (MPQ and SF-MPQ) 1491 
Medical Outcomes Study (SF36) 1492 
modified Zung Depression Inventory 1491 
Multidimensional Pain Inventory (MPI) 1492 
numerical rating scales (NRS) 1490—1 
Pain Anxiety Symptoms Scale 1491 
Pain Disability Index (PDI) 1492 
Sickness Impact Profile (SIP) 1492 
standard pain medicine psychophysical tools 1490 
visual analog scale (VAS) 1490 
painful bladder syndrome/interstitial cystitis 1455—520 
aetiology 1458—61 
autoimmune mechanisms 1459 
complex pathogenic interactions 1461 
hypoxia 1460 
infection 1459—60 
inflammation 1458, 1469—70 
mast cell activation 1458—9 
neurobiology 1460 
nitric oxide metabolism 1460 
toxic agents 1460 
urothelial dysfunction/GAG-layer defects 1459 
urothelial dysfunction/inhibition of cell proliferation 1459 
assessing outcomes 1488—92 
clinical trials /selection of patients 1489 
evidence based medicine in clinical practice 1488 
monitoring clinical status 1488—9 
pain measurement criteria 1489—92 
placebo 1489 
regression to the mean 1489 
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conservative therapy 1493—5 
algorithms 1510, 1616—17 
behavioral modification 1493—4 
dietary manipulation 1494—5 
physical therapy 1494 
stress reduction 1494 
definition 1457, 1591 
diagnosis 1457, 1473—80 
algorithm 1510, 1616—17 
antiproliferative factor (APF), in PBS/IC 1459, 1480 
biomarkers 1479—80 
biopsy prognostic value 1470—1, 1472—3 
clinical symptom scales 1480—8 
cystoscopy 1475 
differential diagnosis 1474 
NIDDK criteria 1473—4 
inclusion/exclusion 1473—4 
pathology 1475 
potassium sensitivity test 1475—9 
symptoms 1474—5 
pain, essential component 1474—5 
urodynamics 1477—9 
see also pathology below 
epidemiology 1461—5 
conflicting data 1461 —2 
definition 1461 
diagnostic criteria and epidemiological studies 1462 
gender differences in studies 1463—4 
large studies 
physician verified diagnosis 1462 —3 
symptom based questionnaires 1463 
NIH/NIDDK diagnostic criteria 1462 
studies 1461—5 
symptom-based definition 1464 
histopathology 1468, 1470—1 
historical review 1465—6 
intravesical therapy 1502—5 
BCG 1504 
botulinum toxin 1505 
capsaicin 1504 
chondroitin sulfate 1504 
clorpactin 1505 
dimethyl sulfoxide 1505 
doxorubicin 1505 
heparin 1504 
hyaluronic acid/hyaluronate 1504 
lidocaine 1504 
oxybutynin 1493, 1504 
pentosanpolysulphate (PPS) 1504 
resiniferatoxin (RTX) 1502—4 
oral therapy 1495—502 
amitriptyline and tricyclic antidepressants 1499 
analgesics 1502 
antibiotics 1501 
cimetidine 1500 
cyclosporine 1502 
hydroxyzine 1499—500 
IPD-1151T 1500—1 
L-arginine 1500 
methotrexate 1501 
misoprostol 1501 —2 
montelukant 1501 
nifedipine 1501 
quercetin 1501 
sodium pentosanpolysulfate (PPS) 1498—9 
pain measurement 1489—92 
pathology 1465—73 
animal models 1472 
electron microscopy 1471 
inflammatory cells 1469—70 


Painful bladder syndrome/interstitial cystitis (Ctd) 
mast cells 1468—9 
neuronal studies 1469 
prognostic value 1470—1 
recent series 1466—8 
risk of cancer/ other pathology 1470 
recommendations for research 131 
research, summary/recommendations 1508—10 
research methodology, recommendations 130—1, 1625 
surgery 1506—8 
bladder augmentation-cystoplasty 1507 
bowel 1507 
cystolysis-peripheral denervation 1506 
cystoplasty with subtrigonal cystectomy 1507 
cystoplasty with supratrigonal resection 1507 
nervous system 1506 
parasympathetic denervation 1506 
sacral nerve neuromodulation 1506 
sympathetic denervation 1506 
total cystectomy and urethrectomy 1508 
symptoms 1464, 1474—5 
scales 1480—8 
PAIS (Psychosocial Adjustment to Illness Scale) 547—8 
palmitoylethanolamide 380 
paraplegia, detrusor—sphincter dyssynergia 371, 373 
parasympathetic see peripheral nerves 
parasympathetic denervation 1506 
parasympathomimetics see bethanechol 
paravaginal repairs 1303, 1388—90 
abdominal vs vaginal 1389 
paraventricular hypothalamus, bladder control 406 —7 
Paré, Ambrose 22 
parity 
and risk in childbirth 1528 
risk factor for pelvic organ prolapse 295, 444—5 
risk factor for UI 268, 274—5 
Parkinson’s disease 1118—20 
bladder/detrusor overactivity 404, 624, 649 
recommendations 634—5 
urodynamic studies 649 
detrusor activity, EMG 685 
faecal incontinence 1100, 1120 
urinary incontinence 1118—20 
summary/recommendations 1120 
Parks postanal repair 1571 —2, 1582 
pathophysiology 
detrusor overactivity (idiopathic) 815 
faecal incontinence in (frail) elderly 1217—18 
nocturia 1207—8 
nocturnal enuresis (bedwetting) 981—3 
obstructed labour 1415—17 
overactive bladder (OAB)/syndrome 815 
pain measurement 1492 
spinal cord lesions (incl. injury) 1129—30 
stress incontinence 628 
UI 425—84 
UI post-prostatectomy 1246—8 
urge incontinence 630 
patient characteristics, and outcome of PFMT 885 
Patient Overall Rating of Improvement of Symptoms (PORIS) scale 
1487 
Pawlik, K 28 
PBS/IC see painful bladder syndrome/interstitial cystitis 
pelvic floor 432— 6, 735— 48 
damage in normal vaginal delivery 432— 6, 455— 62 
denervation 684, 691 
neurological disease 684 
post-hysterectomy 691 
stress incontinence 684 
traumatic 684 
descending perineum syndrome 454 


dysfunction 494—5 
effects of pregnancy on function 432 
electrostimulation see electrostimulation 
epidural analgesia during labour 434—6 
episiotomy 434—5, 451, 461—2, 1528 
imaging 601—2 
magnetic vs electrostimulation 687, 901—2 
motoneurons 396—8 
muscle exercise 435 
muscle strength, UI in women 500— 1 
non-neurogenic detrusor overactivity 429 
normal mechanisms of continence 593—4 
obstetric and other injuries 1528—9, 1532 
passive biomechanical properties 328 —9 
pelvimetry 447 
perineal trauma 435—6 
pregnancy and childbirth 432—6 
see also childbirth and obstetrics; pelvic floor muscle training 
(PFMT); pelvic organ prolapse 
Pelvic Floor Distress Inventory (PFDI) 131, 538—9 
Pelvic Floor Dysfunction Network (PFDN) 139 
Pelvic Floor Dysfunction Questionnaire (PFDQ) 539 
Pelvic Floor Impact Questionnaire (PFIQ) 131, 539 
pelvic floor muscle training (PFMT) 864—85 
biofeedback 897—8 
definitions 865 
in FI 1532, 1551—2 
summary/recommendations 1551—2, 1556 
objectives 864 
outcome 884—5 
and age 884 
patient characteristics 885 
pelvic organ prolapse (POP) 939—41 
as prevention (parous/nulliparous) 866—9 
questionnaires 526 
search strategy 953—4 
spinal lesions 411 
treatment mode 869—76 
in addition to other treatment 882—3 
alone vs with electrostimulation 897—8 
childbearing women 869—70 
differing approaches 872—7 
elderly (incl. frail elderly) 1225 
in men 918—23, 948 
vs placebo, no or control treatments 870 —2 
vs other treatments 877—82 
bladder training 878—9, 880 
drugs 878, 879, 880—1 
electrostimulation 877—8, 879 
summary/recommendations 881 —2 
surgery 879, 881 
vaginal cones 877, 879 
voluntary muscle contractions 868, 870—4, 877—8 
summary/recommendations 944—5, 948 
pelvic ganglia 382—8, 393 
pelvic neuropathy see neuropathic disease 
pelvic organ prolapse (POP) 122, 131—2, 443—8, 748 —56 
assessment 497 —9 
gastrointestinal dysfunction 448 
ICS POPQ (quantification) 290 
questionnaires 538—9 
symptoms 494—5 
urinary tract dysfunction and prolapse 447—8 
urodynamics, prediction of occult SI 629 
voiding dysfunction 448 
associated functional conditions 447—8, 1380—3 
complications, denervation 1328—30 
conservative management 937—43 
lifestyle interventions 937—8 
PFMT 939—41 
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physical therapies 939—41 
rings and pessaries 941 —3 
definitions 497—9 
epidemiology 290—9 
and FI 1530 
management algorithm 1618—19 
PNTML in 686 
prevention 937—8 
research, outcomes 1395—6 


research methodology, recommendations 122, 131—2, 1626 


research priorities 1398 
research review economics 91 —2 
risk factors 1374 
aetiology 444—7 
age/ageing 291 —5, 445 
bladder overactivity 447—8 
bowel dysfunction 296 
collagen synthesis abnormalities 447 
constipation 445 
delivery mode 295, 444 
gynecologic surgery/hysterectomy 277, 287, 296, 446 
menopause and reproductive hormones 296 
obesity 295— 6, 446, 937—8 


occupational stress and physical labour 445 —6, 937—8 


parity 295, 444—5 
pelvic and axial skeleton abnormalities 447 
pregnancy 444 
previous surgery for prolapse 446 
race and hereditary factors 295 
smoking 296 
surgery for SUI 293, 1328, 1329—30 
other 296—7 
search strategy 954 
with SUI 1326—8 
see also pelvic floor 
pelvic organ prolapse (POP) surgery 1371—401 
abdominal vs vaginal route 1375—9 
current practice 1374 
RCTs 1376—7 
anterior wall support 1388—90 
apical support procedures per vaginum, post-hysterectomy 
1384—8 
culdoplasty 1385 
high uterosacral ligament suspension (HUSLS) 1384 
ileococcygeus fascia fixation 1384—5 
LeFort colpocleisis 1386 
levator myorrhaphy 1385—6 
sacrospinofixation 1381, 1385 
complications 1376 
concomitant functional disorders 1380—3 
concomitant hysterectomy 1379—80 
indications 1373—4 
laparoscopy 1378 
obliterative procedures 1386 
outcomes 1376, 1377, 1395 
posterior wall support 1390—2 
research 
outcomes 1395—6 
recommendations/priorities 1397—8 
(role of) materials 1392—5 
anterior/posterior compartments 1393—5 
grafts 1392—3 
transabdominal procedures 1386 
vaginal, with/without hysterectomy 1381 
summary/recommendations 1331, 1397 


Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire 


548 
Pelvic Pain Urgency/Frequency Scale (PUF) 1486—7 
penile compression devices 187—8 
penile (pudendal) nerve 369—70, 382, 393 


DPN selective stimulation 401 
activating sphincter 398 
pudendal somatosensory evoked potentials (SEPs) 689 —90 
sacral reflexes 691 
spinal lesions 410 
see also pudendal 


penile sensory neurography 689 
pentosanpolysulfate (PPS) 


intravesical therapy 1504 
PBS/IC 1498—9 


peptides 326—7, 383 

percutaneous endoscopic colostomy (PEC) 1541 
Pereyra, AJ 29 

perianal injectable agents 1578 

periaqueductal gray 607 


bladder control 405—6 


perineal body 


absence 1568 
descending perineum syndrome 454 


perineal dermatitis 235 

perineal sympathetic skin responses 1073 
peripheral nerve stimulation 1351 
peripheral nerves (LUT) 377—93, 812—14 


afferent neurons 377—82 
ATP and P2X3 receptors 379 
bladder afferents 377—8 
neurotrophins 381—2 
nitric oxide 379 —80 
opiate receptor-like (ORLI/OP4) receptor 380— 1 
sensitivity of afferent endings 378—9 


tachykinins, substance P, neurokinin A and neurokinin B 380 


urothelial afferents 378 
vanilloid (TRPV 1) receptor 380—1 
clinical studies and animal models 389—93 
bladder changes with ageing 392—3 
bladder changes in neuropathic disease 390 —2 
bladder inflammation 393 
bladder outlet obstruction 389—90 
efferent nerves 814 
parasympathetic nerves 369—70, 813 
denervation 1506 
preganglionic neurons (PGN) 395, 398—9, 403 
peripheral ganglia 382—8 
bladder and urethra 382 —4 
detrusor overactivity 389 
integrative physiology 385—8 
postganglionic efferent nerves 384—5 
sensory/motor control 812— 14 
silent afferents 377 
somatic nerves 812—13 
storage 813 
sympathetic innervation 369 —70, 694, 813 
skin responses 694 
voiding reflexes 813 


peripheral neuropathy due to iatrogenic lesion 1142—4 
periurethral injectable agents 1319—23 


age of patient 1332 

children 1015 

complications 1323 

men 1248, 1251—2, 1255 
women 1319—23 

see also bulking agents; collagen 


periurethral striated sphincter see urethral sphincter 
pessaries 


management of pelvic organ prolapse 184—7, 941 —3 
salt 1413—14 


pharmacists, education 43 — 6 
pharmacotherapy 811 —54 
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and transient incontinence in older adults 469 —70 
trials see randomised controlled trials; research methodology 


pharmacotherapy recommendations 
elderly (incl. frail elderly) 1201 —3 
hormonal treatment of incontinence 840 —2 
neurogenic bladder—sphincter dysfunction 1085—6 
OAB/DO 819 
overflow incontinence 839—40 
stress incontinence 838 —9 
see also all the above for further information 
phenol injection, for detrusor overactivity 1346 
phenylephrine gel, anal canal pressure effects 1545 
phenylpropanolamine (PPA) 837 
vs PFMT 878, 880, 881 
physical examination 
children 507, 971, 1029 
elderly (incl. frail elderly) 505—6 
faecal incontinence 510—11 
children 1029 
females 495—501 
males 503—4 
neurological patients 508 
recommendations 1593 
physical exercise and work 859—60, 1528, 1534 
risk factor for pelvic organ prolapse 445—6, 937—8 
physical limitations 1528 
physical therapies 
men 916—29 
PBS/IC 1494 
women 888— 904 
physicians, education 43 —6 
physiotherapists, education 48 —9 
physiotherapy 
children, pelvic floor muscle training 1001 
research methodology 133, 1625 
pinacidil 317, 829 
pituitary adenylate cyclase activating polypeptide (PACAP) 392, 395 
placebos 
in clinical trials, ethical issues 141—2 
ethical issues, Declaration of Helsinki 852—3 
plasma, composition 335 
platelet-derived growth factor (PDGF) 345 
Poland, health expenditure as of GDP (1990—2001) 76 
Politano, VA 30 
pollakisuria (increased frequency) 592 
polydimethy] siloxane (macroplastique) 1248, 1252, 1255 
polyethylene glycol 1026—7, 1030, 1031, 1105 
polypropylene grafts 1393 
polysymptomatic nocturnal enuresis (PNE) 259 
polyuria, defined 490 
pons 607 
glioma 1123 
pontine L-region, bladder function 405 
pontine micturition center (PMC) 368, 403—4 
porcine grafts 1392—3 
corium, pubovaginal fascial sling 1313 
PORIS (Patient Overall Rating of Improvement of Symptoms) scale 
1487 
Portugal, health expenditure as of GDP (1990— 2001) 76 
positron emission tomography (PET) 
bladder function 404—5 
brain structures involved 407, 409 
neuroimaging 763 
pelvic floor, brain structures involved 409 
posterior rhizotomy 1089, 1093 
posterior urethral valves 640, 642, 1009 
posterior vaginal wall 
POP surgery 1390—2 
prolapse, defined 497—8 
see also POP; rectocele 
post-micturition symptoms 
assessment 489 


dribble 489, 922 —3 
feeling of incomplete emptying 489 
PFMT 922—3 
Postpartum Flatal and Faecal Incontinence QoL Scale 542 
post-prostatectomy incontinence 463 — 8 
artificial sphincters 467 
bladder dysfunction 467 
post-prostatectomy incontinence estimates 464—5 
radical prostatectomy 464 
sphincter (male urogenital diaphragm) 463 
surgical injury 465—7 
postural change 863 
post-void residual urine (PVR) 491, 647—8 
children 974 
elderly patients 647 
urodynamic studies 648 
LUT, imaging 758—9 
LUTs 491—2, 504 
recommendations 649 
potassium channel openers 829 
potassium sensitivity test (PST) 1475—9 
Pousson, A 28 
practolol 833 
PRAFAB score 89 
prazosin, evidence/recommendation 819 
prebiotics, intervention in FI 1536 
pregnancy 
prevalence of UI 268, 269 
risk factor for UI 274 
premarin, vs PFMT 878 
pressure ulcers, and incontinence 235— 6 
pressure —flow studies 
elderly (incl. frail elderly) 647—8 
prostatic obstruction 648 
prevalence, defined 258 
prevention of incontinence 38—41 
childbirth-related incontinence 39—40 
economics of incontinence 88—9 
faecal incontinence (FI) 40 
older adults, UI prevention 40 
pelvic floor muscle training (PFMT) 866 
population-based prevention 38 
primary prevention recommendations 41, 66, 858 
prostatectomy-related incontinence 40 
research review 88—9, 858 
risk factors 
general 38—9 
occupational 39 
primary care model 54—5 
primary care practices (PCPs), education 45 
probiotics 1536 
and flatulence 241 
procaine haematoporphyrin 1199, 1201 
progressive supranuclear palsy, differentiation from PD and MSA 
684, 1102 
prokinetic agents 1106 
prolapse see pelvic organ prolapse (POP) 
prompted voiding 905—6, 1187—93 
propantheline 
controlled studies and trials 822, 1198 
evidence/recommendation 819 
frail elderly 1198, 1200 
neurogenic bladder—sphincter dysfunction 1083 
properties 822 
propiverine 
children 1004 
controlled studies and trials 1197 
evidence/recommendation 819 
frail elderly 1197, 1201 
neurogenic bladder—sphincter dysfunction 1007, 1083 
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properties 831 —2 
propranolol 833 
prospective field trials 1190 
prostaglandin synthesis inhibitors 833 —4 
children 987—8 
prostate 
changes with ageing 1172—3 
frail elderly 1172—3 
research methodology 120—1 
prostate-specific antigen (PSA), measurement 504 
prostatic cancer 
assessment questionnaires 552 
LUTS incidence 1173 
UI post non-surgical treatment 1255—7 
prostatic cancer surgery 
cryosurgical ablation of prostate 1255, 1256 
and radiotherapy 
Ul after 1254—5 
urodynamics recommendations 633 
summary/recommendations 467 —8 


prostatic cancer surgery (radical prostatectomy) 40, 463—8, 1530 


bladder dysfunction 467 
epidemiology 464—5 
iatrogenic injury 1142—4 
radical retropubic 284, 464, 632—3 
and radiotherapy 633 
surgical injury 465—7 
UI post-prostatectomy 464—5, 1246—51 
pathophysiology 1246—8 
risk factors 1246 
surgical treatments 1248—51 
urodynamics evaluation 1247 
urodynamics recommendations 632—3, 1284 
see also post-prostatectomy incontinence 
prostatic hyperplasia (BPH/benign prostatic disease in general) 
BPH QoL9 547 
elderly (incl. frail elderly) 1252—3 
epidemiology, frail elderly 1172—3 
PSA in 504 
questionnaires (validated) 547, 552 
surgery 
post-surgery UI 1251—2 
transurethral incision of prostate (TUIP) 632—3 
transurethral resection of prostate (TURP) 284, 464 
prostheses, POP surgery 1392—5 
prosthetic bladder see artificial tissue construct 
protamine 336 
Proteus mirabilis 
biofilm formation 202—3 
persistence 200 
pseudodyssynergia 685, 1062 
psychological aspects 
faecal incontinence in children 1027—8 
nocturnal enuresis (bedwetting) 262, 1034—40 
surgery for UI 1334 
UI in children 1034—40 
Psychosocial Adjustment to Illness Scale (PAIS) 547—8 
psychotropic drugs, frail elderly 1177 
psyllium 1536 
pubic pressure body-worn urinals 179—80 
public awareness campaigns 41—3 
national organisations 59—60 
pubococcygeus, EMG testing 685 
puborectalis muscle 452, 453 
pubourethral complex 463 
ligament sparing 466 
pubovaginal fascial slings 1016, 1307—14 
age of patient 1331 
allograft slings 1311—13 
autologous slings 1307—11 


cadaveric fascia lata (CFL) 1311, 1312 
and colposuspension 610—11 
literature review 1309 
neurogenic bladder—sphincter dysfunction 1095 
rectus and fascia lata 1309 
and recurrence of LUTS 1335—7 
tension-free vaginal tape (TVT) 89—90, 138, 1314—19 
tissue rejection 1312 
xenograft slings 1313—14 
pudendal nerve(s) 369—70, 382, 393, 396, 410 
bulbocavernosus reflexes 401 —2, 508, 691 —3 
conduction tests 686—7 
CPN selective stimulation 401 
activating sphincter 398 
reflexes, control of continence 399 
sacral reflex arc 690—3 
spinal lesions 410 
pudendal nerve terminal motor latency (PNTML) 654 
measurement 686 
no recommendations 1595 
PNTML muscles 453 
prolongation 452, 455—7, 654 
constipation 863 
pudendal neuropathy 452 
pudendal somatosensory evoked potentials (SEPs) 689 —90 
pudendoanal reflex 401 —2, 410—11 
optimised 402 
Pulsegen, magnetic stimulation 901 
purinergic systems 324—6 


Pl-receptor feedback control of nerve-muscle junction 325—6 


receptors, detrusor function 816 
purple urinary bag syndrome 177, 179 
pyridium pad tests 774 


Q 


Q-tip test 496 
quality adjusted life years (QALYs) 81—2 
disability adjusted life year (DALY) 81 
economic analysis 81 —2 
utilities 80 —3 
multi-attribute utility (MAU) instruments 83—5 
quality of life assessment 519—84 
AQoL 
economic analysis, various countries 84 
health outcomes for economic analysis 83 
dimension-specific measures 555 
economic analysis 81 —3 
faecal incontinence 539 —42 
generic instruments 542—5, 555 
HRQL see questionnaires in QoL assessment 
indwelling catheters 227—8 
literature-searching strategy 521 
measurement of UI 522—9 
outcomes research 118—19 
population-specific measures 555 
postoperative 1325—6 


surgery for neurogenic bladder—sphincter dysfunction in children 


1023—4 
urinary incontinence/LUTS 530—8 
summary/recommendations 556—7 
quality of well-being index (QWB) 83 
economic analysis 83 


Qualiveen, spinal cord injury, Qol questionnaires on urinary problems 


552 
quantitative sensory testing 689 
quercetin, PBS/IC 1501 
questionnaires 524—39, 1480—5 
ICIQ series 553, 1629 
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questionnaires in QoL assessment 522—9 
international implementation 523 
recommendations 

for clinical practice 573 

criteria 529 

in FI 529, 539—42 

generic health measures for incontinence 542—5 

grades of 528—9 

in POP 529, 538—9 

for research 573 

specific patient groups 551—3 

summary 556—7 

in UI 528—38 

use in research 554—8 
research recommendations 554—7 
scores vs clinical measurements 523 —4 
sexual function/satisfaction 545— 51 
theoretical aspects 522—8 

reliability 522 

responsiveness 523 

validity 522 


R 


Rab proteins 334 
race/ethnicity, prevalence of UI, women 268—70 
radiofrequency ablation (Secca) 1578—9, 1582 
radionuclide imaging, upper urinary tract 713 
radiotherapy 
PBS/IC 1530 
and prostatic surgery 633 
Ul after 1254—7 
urodynamics recommendations 633 
RAND-36 Item Health Survey 543 
randomised controlled trials (RCTs) 
adherence to design criteria 140 
behavioural aspects of UI 1036 
interventions, elderly people 1187—93 
bias, blinding and effects on validity 107—8 
biofeedback and/or anal sphincter/pelvic floor exercises, FI 1549 
biofeedback in FI 1549 
bladder training 907— 14 
checklist 114 
data analysis 110— 14 
ethical issues, placebos 852—3 
flow diagram, CONSORT 112 
ideal study designs for UI 557—8 
inclusion and exclusion data 107 
informed consent 107 
methodology 100—3, 114 
non-randomised controlled clinical trials 101 
null hypothesis 109 
observational 
UI and FI 558, 569—72 
vs experimental 100 
oxybutinin/ behavioural treatment 647 
parallel and crossover trials 101—2 
phase I-IV studies 102 
placebos, ethical issues 852—3 
planning stage 100 
writing protocols (pitfalls) 103 
power, defined 108—9 
randomisation 100, 106, 114 
using questionnaires 557, 559—68 
reporting 114 
sample size 108—10 
SE and SD 108 
significance level, defined 109 
statistical considerations, recommendations 115 


study conduct, CONSORT 104—5 
surgical trials 136—7 
target difference, defined 109 
see also research methodology 
recommendations 
grades 710, 805 
International Consultation on Incontinence 1589—629 
reconstructive surgery 341 —5 
blood supply 345 
see also bladder 
rectal irrigation, bowel management and retraining programmes 
1541—2 
rectal trumpets, faecal incontinence 232—3 
rectal/um see anorectal unit 
rectocele 448, 498, 771—3, 1390—2, 1394—5 
defined 498 
and FI 448 
posterior vaginal wall surgery 1390—2, 1394—5 
recommendations 1594 
transvaginal correction 1391 
rectourethral fistulae 1266—74 
congenital/acquired RUF 1266 
treatment 1268—74 
endoscopic surgery 1270 
surgical approaches 1268 —74 
York— Mason repair 1268, 1270, 1271 
summary/recommendations 1285 
rectovaginal fistula 1423—5 
reduced bladder capacity 1263—6 
reflex triggered bowel evacuation 1104—5 
“reflex» urinary incontinence 635—6, 1063, 1073 
“reflex» voiding, triggered 1075 
reflux, vesicoureteric see vesicoureteric reflux 
relative risk, defined 258 
Reliance intraurethral occlusive device 182—4 
renacidin, catheter maintenance solution 208 
renal function 
hydronephrosis 448, 640, 711 
recommendations 781, 1594 
research (incl. future/further research recommendations) 
absorbent materials/products 166 
catheter valves 229 
catheterisation 229—30 
cell biology 351 
device trials 134—5 
economics of incontinence 92 


epidemiology 
FI 302 
UI 301—2 


FI products 233, 241 
indwelling catheters/catheterisation 229 
intermittent catheterisation 229 
lifestyle interventions 951 
neurophysiological tests 695—6 
pelvic organ prolapse 951—2 
physical therapies 951 
QoL assessment 573 
scheduled voiding regimens 951 
urodynamic studies 630—1 
urodynamic tests 601—3 
summary/recommendations 1623 
research methodology 99— 148 
CONSORT statement on RCTs 104, 114 
checklist 105 
ethical issues 141 —3, 852—4, 1626 
general recommendations 100—20 
bias, blinding and effects on validity 107—8 
case series 101—3 
clinical research criteria 851 
data analysis 110—14 
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Data Monitoring and Safety Committee 107 rhabdosphincter see urethral sphincter 


inclusion and exclusion data 107 rhizotomy 
informed consent 107 electroneurography 689 
non-randomised controlled clinical trials 101 posterior 1089, 1093 
observations 116, 1624 rifampicin, impregnating catheter 197 
phase I-IV studies 102 rings and pessaries, management of pelvic organ prolapse 184—7, 
planning stage 100 941—3 
pragmatic and explanatory trials 110 risk factors for incontinence 38 —9 
primary and secondary outcomes 106—7 Rosen, 31 
protocols (pitfalls) 103 Rosser Index 83 

randomisation economic analysis 83 

checklist 114 RP67580 395 
and stratification 100, 106, 114 Rutenberg, DC 29 
sample size considerations 108 — 10 Rutter Child Scale 1035, 1036 
sampling strategies 104—5 
study conduct and statistical methods 104—15, 1624 S 
study design 100—3 
tests 1624 


S-100 proteins, aetiology of PBS/IC 1460 
sacral, see also bulbocavernosus; spinal cord 


see also research (incl. future/further research 
recommendations) above 


general recommendations, specific patient groups 120—33 sacral agenesis 507, 762, 1005—6 
children 127, 1625 children, recommendations for urodynamic investigations 639 
elderly (incl. frail elderly) 124—6, 649, 1625 sacral interneurons, modulation of micturition reflex 398 —9 
FI 129—30, 1625 sacral nerve disease, ACR absence 508 
interstitial cystitis/painful bladder 130—1 sacral nerve stimulation/neuromodulation 1086—7, 1093—4, 1262, 
men with LUTS 120—1, 1625 1349—51, 1506 
neurogenic LUT dysfunction 127—8, 1625 bladder sensations in UI 610, 1093 
nocturia 132 children 1081 
painful bladder syndrome 130—1, 1625 explantation rate 1577 
pelvic organ prolapse 122, 131—2, 1626 faecal incontinence 1108—9, 1576—7, 1582 
women with LUTS 121—3, 1625 indications 1349—50 
outcomes research in LUTS 115—30 neurogenic bladder—sphincter dysfunction 1088 —9 
baseline clinical and demographic data 115 rectal blood flow 1577 
clinicians’ observation and objective measures 116 for refractory urge incontinence 1264 
definitions 122 SPARSI 1089 
design of continence products/devices 156—7 technique 1576 
for economic analysis 80—5 in urinary retention 1350 
follow-up 118 summary/recommendations 1351 
frail, older and disabled people 125 sacral parasympathetic nucleus (SPN) 368, 393—6, 399—400, 407 
health related quality of life (HRQOL) 118—19 aminergic pathways 400 
methodology 115—30 sacral reflexes 690 —3 
participants’ observations and subjective measures 116 clinical applications in incontinence 693 
quality of life assessment 118—19 following electrostimulation 692 —3 
quantification of symptoms (bladder diary/pad tests) 117 terminology 690 
recommendations on socioeconomic outcomes in incontinence tests, standards 698 
120 via mechanicostimulation 693 
socioeconomic data as outcome measures 119—20 sacral rhizotomy 1089, 1093 
tests 117—19 electroneurography 689 
urodynamics 117—18 sacral roots (cauda equina) 
women with LUTS 121—3 conduction studies 686—7 
specific types of research 133—40, 1626 dorsal root ganglia 393 
behavioural and physiotherapy 133, 1626 electroneurography, dorsal rhizotomy 689 
intervention trials 125 injury 453 
pharmacotherapy trials 135—6, 1626 protocol for examination 693 
questionnaires 554—7 magnetic stimulation 901 —4 
surgical trials 136—40, 1626 sacrocolpopexy 1379, 1387—8 
writing protocols (pitfalls) 103 prostheses 1394 
summary/recommendations 1624—6 vs sacrocolpopexy with hysterectomy 1387 
see also controlled trials (RCTs) sacrohysteropexy 1379—80 
reservoir calculi 1021 —2 sacrospinofixation 1381, 1385 
reservoir rupture, complications of surgery for neurogenic bladder St George Urinary Incontinence Score 524, 525 
1020 St Mark’s score 541 
residential care see institutional care salbutamol, evidence/recommendation 819 
residual urine see post-void residual urine salt pessaries 1413—14 
resiniferatoxin Sandvik’s severity index 271 
evidence/recommendation 819 scaffolds for implant structure, artificial tissue construct for LUT 
idiopathic DO 1261, 1262 342—3 
intravesical therapy 1502—4 scheduled voiding regimens 905— 14, 930—1, 1187—93 
neurogenic bladder—sphincter dysfunction 1084 habit retraining 905, 907 
properties 835, 836 men 930—1 


1671 


scheduled voiding regimens (Ctd) 
prompted voiding 905—6 
research recommendations 951 
timed voiding 905, 906, 930, 1191 
women 905— 14 
summary/recommendations 947, 949, 1192—3 
see also bladder training 
Schistosoma haematobium 1263 
Schultze, BS 28 
Scott, FB 31 
SEAPI QMM QoL index 524—5, 530—1, 532 
search strategy 
complementary therapy 953—4 
diet and fluid intake study 1537 
electrostimulation 953—4 
lifestyle interventions 953 
magnetic stimulation 953—4 
pelvic floor muscle training (PFMT) 953—4 
pelvic organ prolapse (POP) 954 
quality of life assessment 521 
transient incontinence in older adults 468 —71 
vaginal cones 953—4 
Secca procedure, radiofrequency ablation 1578—9, 1582 
sedatives/hypnotics 469, 470 
self-esteem studies, children 1039—40 
self-catheterisation see intermittent catheterisation 
seminal vesicles 466 
senna 1027, 1029, 1106 
sensory function evaluation 508 
sensory impairment 505 
sensory neurography 689 
seromuscular patch, bladder reconstruction 1013—14 
serotonergic pathways 400 
serotonin inhibitors 319 
serotonin receptors 327 
severity of urinary incontinence 
assessment 489—91, 1338 
ISI (incontinence Severity Index) 530—1, 534 
Sandvik’s severity index 271 
stress incontinence, urodynamics 628 
Symptom Severity Index, women 537 
UISS (Urinary Incontinence Severity Score) 524, 525, 526, 535 
sexual abuse 264, 990, 1004 
sexual function/satisfaction 
associated incontinence 489 
BFLUTS sex questionnaire 550 
Medical Outcomes Study SF-36, SF-20, SF-12 542—3, 551, 1492 
Multidimensional Sexuality Questionnaire (MSQ) 549— 50 
patients with UI 546 
research recommendations 123 
Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire 
548 
questionnaires in QoL assessment 545— 51 
Sexual Behaviour Inventory (SBI) 549 
Sexual Function Questionnaire (SFQ) 550 
Sexual Interaction Inventory (SII) 550 
Sexual Life Quality Questionnaire 551 
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recommendations 176 
Shortliffe, LM 30 
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Sickness Impact Profile (SIP) 524, 545, 1492 
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single photon emission computed tomography (SPECT) 763 
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clinical studies 238—9 
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pad change frequency 239 
skin cleansing 239 
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smoking 1535 
risk factor for UI 279, 861 
SWAN study 279 
SNAP-23 334 
SNARES 334 
social continence, cortical pathways 407—9 
socioeconomic outcomes, recommendations for research 120 
sodium, transport 332—3, 335 
sodium channels, NGF and TTX-resistant Na channels 381 
sodium dioctyl 1029 
sodium pentosanpolysulfate (PPS) 
intravesical therapy 1504 
PBS/IC 1498—9 
sodium picosulfate 1027, 1029 
solifenacin 
controlled trials 827—8 
evidence/recommendation 819 
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somatosensory evoked potentials (SEPs) 689, 1072 
cerebral 690 
pudendal 689—90 
sorbitol, intervention in FI 1536—7 
Spain 
economics, women’s prevalent health problems 87 
health expenditure as of GDP (1990—2001) 76 
incontinence treatment expenditure estimates 88 
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spinal cord 393 —402 
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parasympathetic activity 393 —4 
and bladder cancer 201 —2 
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innervation 393 —402 
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opioid mechanisms 401 
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reflex influences on striated muscle of sphincters and pelvic floor 
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descending pathways 399—401 
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clinical findings 1066 
conus lesions 1062—3, 1074 
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epidemiology 1129 
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pathophysiology 628 
pelvic floor denervation 684 
pharmacotherapy 836—9 
PPV of symptom 493 
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recommendations for clinical practice 649 
recommendations for research 649 
storage symptoms 488—9 
surgery 1299—370 
AHCPR guidelines 494 
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voiding difficulties after 628 
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urodynamics 595—603, 627—30 
clinical applications 627—30 
future research 601—3 
males 631—5 
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urodynamics evaluation 627 —30 
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see also stress incontinence, in women 


Stress Incontinence Surgical Treatment Efficacy Trial (SISTEr) 137 
stress incontinence, in women 436—43 


treatment see neurogenic detrusor— sphincter dysfunction, surgery 


summary/recommendations 1132 
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spinal stenosis 1133—5 
summary/recommendations 1134—5 
spinohypothalamic cells, bladder control 406 —7 
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stents, for neurogenic bladder—sphincter dysfunction 1090—1 
Stoeckl, W 29 
stoma, location 1019 
stool 
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perception 449— 50 
stool impaction see faecal impaction 
stool softeners 1106 
storage, peripheral innervation 813 
storage symptoms 488 —9 
assessment 488 —9 
bladder augmentation indications 1010—11 
bladder sensation categories 489 
continuous urinary incontinence 489 
increased daytime frequency 488 
mixed urinary incontinence 489 
nocturia 488 
nocturnal enuresis 489 
other types of UI 489 
stress urinary incontinence 488—9 
urgency 488 
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stress incontinence 593 — 603, 627—30 
biomechanical model 602—3 
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defined 591, 593, 858 
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advanced radiographic imaging 440—1 
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hypermobility vs ISD 439—43 

magnetic resonance imaging (MRI) 441 

ultrasonography 441 —2 

urethral function studies 440 

urethral sphincter location 436—7 
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626, 764—5 
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stress test, in stress incontinence 596 
stress urethral pressure profiles 598—9, 619 
Stress and Urge Incontinence and QoL questionnaire (SUIQQ) 
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striated sphincter see urethral sphincter 
stroke 1122—5 


FI 1124—5 
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frail elderly 1174, 1219 
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summary/recommendations 1124, 1125 
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insertion and management 214 
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supraspinal pathways, bladder control 403—9 
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AHCPR guidelines in SUI 494 
voiding difficulties after 628 —9 
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see also specific types of surgery and specific conditions 
surgical treatment of UI, men 1243—96 
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haemorrhage 1323 
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UTIs 1324 
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wound infections 1324 
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surgical factors 1341 —2 
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with POP 1326—31 
recurrence of LUTS 1335—7 
slings 1307—14 
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methods 137—8 
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specialist nurse training 46 
Swedish Questionnaire 552 
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health expenditure as of GDP (1990—2001) 76 
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tion 1073 

Symptom Impact Index (SID, women 537 
Symptom Severity Index, women 537 
symptoms 

quality of life assessment 519—84 

quantification, recommendations 1593 
synaptobrevin 334 
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synthetic grafts 1393 
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systemic lupus erythematosus 1144—5 
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tachykinins 380 
micturition 395 
and neurokinin (NK) receptors 327 
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tamsulosin, evidence/recommendation 819 
tension-free vaginal tape (TVT) 89—90, 138, 1314—19 
age of patient 1332 
complications 1315—18 
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and recurrence of LUTS 1335—7 
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summary/recommendations 1318—19 
terazosin 322 
evidence/recommendation 819 
terbutaline, evidence/recommendation 819 
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terodiline (withdrawn) 1003 
tethered cord syndrome 762 
tetrodotoxin 381, 409 
tissue engineering 1348—9 
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see also artificial tissue construct for LUT 
TNP-ATP 379 
toileting/toileting assistance 
access enhancement 1535 
evaluation of access 1223 
neurologic bladder— sphincter dysfunction 1076—8 
timed voiding 905, 906, 930, 1191 
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children 1003 
controlled trials 823 —4 
elderly (incl. frail elderly) 1200 
neurogenic bladder—sphincter dysfunction 1007, 1083 
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properties 823—4, 1200 
urge and mixed incontinence 610 
as second line treatment 90 
total cystectomy and urethrectomy 1508 
toxic agents, aetiology of PBS/IC 1460 
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transcutaneous electrostimulation (TENS) 
urinary syptoms in neurological disease 544 
see also electrostimulation 
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transforming growth factor (TGF-beta), pathway, as molecular 
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transient incontinence in older adults 468 —71 
literature review results 468—71 
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delirium 469 
diuresis 470 
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medications 469—70 
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urinary infection 469 
quality of data 468 
recommendations 471 
research priorities 471 
transient internal anal sphincter relaxations 653 
transmitters, and detrusor function 321—7 
transurethral incision of external urinary sphincter (TURS) 1090 
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transurethral incision of prostate (TUIP) 632—3, 1251, 1255 urethral anatomy 


see also prostatic surgery male 465—6 
transvesical phenol injection 1346 pubourethral complex 463 
trauma urethral atrophy, and AUS 1282 
anal sphincter 452 urethral closure 
occult trauma 456—7, 771—3 during stress 598—601 
urethra/pelvic floor, men 1257 normal mechanisms of continence 594 
Trendelenburg, F 27 urethral closure pressure 
trials maximum (MUCP) 597, 617— 18, 1340—1 
behavioural trials 133 normative and comparative data 617—18 
ethical issues 141 —2 surgery for incontinence 1340—1 
intervention trials 125 Questionnaires 527 
pharmacotherapy trials 135—6, 1625 urethral diverticulae (female) 497, 761—2, 1342—5 
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surgical trials 136—40, 1626 imaging 1343 
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methodology outcome and review of surgical procedures 1344—5 
Triclosan antiseptic urethral duplication 1010 
catheter balloon 198 urethral hypermobility 447—8 
impregnated catheters 203 urethral innervation 
triggered reflex voiding 1073 extrinsic efferent 814 
neurologic bladder— sphincter dysfunction 1075 motoneurons 383 
trospium urethral instability, defined 591 
children 1003 —4 urethral mobility, assessment 122 
controlled trials 822 —3 urethral muscle, biomechanical properties 331 
evidence/recommendation 819 urethral occlusive forces 1340—1 
neurogenic bladder—sphincter dysfunction 1007, 1083 urethral pressure 
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TRPV see vanilloid receptor measurement 597, 602, 604 
TURP see transurethral resection of prostate reflectometry 610 
tyrosine hydroxylase 382, 383 normal ageing 619 
aetiology of PBS/IC 1460 normal mechanisms of continence 594 
variables, reliability 619 
U urethral pressure profile (UPP) 597—8 


profilometry 617—19 
stress urethral pressure profiles 598—9, 619 
urethral reconstruction 1017 
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urethral reflectometry 610 
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urethral smooth muscle 319—20. 
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UISS (Urinary Incontinence Severity Score) 524, 525, 526, 535 
UK 
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evidence-based practice 45 
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health expenditure as of GDP (1990—2001) 76 


NICE 137 7 intrinsic sphincter deficiency (ISD) 439, 626, 764—5, 1340 
specialist nurse training 46 kinesiology 610 
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Ultmann, R 24 motoneurons 395—6 
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upper urinary tract 710—14, 973 
ultrasound-flow-ultrasound 974 
umbilicus, location for stoma 1019 dysfunction 
umbrella cells 373 normal mechanisms of continence 593—4, 814 
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unstable bladder see bladder instability 
upper urinary tract, imaging 710—14 
urease inhibitors 203 
ureter 

dilatation 709, 710 

ectopic 507, 642, 713, 765, 1010 

imaging 710—14 
ureterocele, ectopic 641 —2, 1010 
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see also bladder reconstruction/augmentation 


muscle type 453, 814 
neuropathic dysfunction see neurogenic/neuropathic sphincter 
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modulation by descending pathways 399—401 
pharmacological modulation 401—2 
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surgical injury 465—6 
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urethral sphincter (male urogenital diaphragm) 463 


ureteroileostomy 1349 urethral stress profiles 598—9 
ureterosigmoidostomy 1011 urethral strictures 641 
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urethra, neourethra, Mitrofanoff procedure 1580 urethral tissue, passive biomechanical properties 328 —9 
urethral ageing changes 111, 619, 1171 urethral traction 443 
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detection 642 post-void residual see post-void residual urine (PVR) 
posterior 1009 storage see bladder function 
urethral weakness, and ISD 439, 626 urine drainage bags/accessories 176—9 
urethrectomy 1508 body-worn urinals 179—80 
urethrocutaneous fistulae 1266 handheld urinals 157—8 
urethrocystoscopy, recommendations 766 urodynamic stress incontinence, defined 591 
urethrography urodynamic studies 611—49 
double-balloon 761 additional 1595 
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voiding 761 in children 637—43 
urethropexy 448 neurogenic bladder—sphincter dysfunction 1007 
urethrovaginal fistulae clinical applications 627 —49 
complication of surgery 1325 female patients 627—31 
non-obstetric 1356 male patients 631 —5 
urethrovesical junction (bladder neck) mobility 496—7 recommendations 658—9 
Urge Impact Scale (URIS) 552 Cochrane review hypotheses 589 —90 
urge incontinence 603— 10 definitions and terminology 587, 591—3 
aetiology 605—6 evidence-based practice 589 
corresponding urodynamic observations 593 inter-observer reproducibility 611 
defined 591, 858 in men 1245—6 
detrusor overactivity 603 —7 summary/recommendations 1284 
causes 605—6 neurologic bladder— sphincter dysfunction 1067—8 
example 603 outcomes research methodology 117— 18 
elderly (incl. frail elderly) 644—6 painful bladder syndrome/interstitial cystitis 1477—9 
filling cystometry 604—11 recommendations 
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provocative manoeuvres 624—5 AHCPR guidelines for decision-making in USI 494 
reproducibiity and voluntary control 606 —7 children 643, 659 
incidence and remission 273 clinical practice 630, 658—9 
pathophysiology and severity 630 elderly (incl. frail elderly) 659 
prevalence 271 invasive 659 
sensations research 630— 1 
afferent signals 610 reproducibility and reliability, elderly (incl. frail elderly) 646—7 
sacral modulation 610 research methodology, neurogenic LUT dysfunction 127—8 
sensations and cystometric volumes 606 role in clinical practice 588—9 
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conventional 603 —4 stress incontinence 593—603 
voiding difficulties after surgery 629 urge incontinence 603 — 17 
urgency and voiding symptoms 494 
bladder training 913—14 Uroflow catheter valve 225—6 
complementary therapy 915 uroflowmetry 
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defined 488, 490, 591 —2 DHIC 645 
pelvic organ prolapse (POP) 629 urodynamic studies, indications 648 
urgency-frequency, defined 592 recommendations 649, 1594 
urinalysis 492, 780— 1 ultrasound-flow-ultrasound 974 
future research/recommendations 493, 780—1 Urogenital Distress Inventory (UDI) 524, 530—1, 533—4 
urinary diversion see continent urinary diversion urogenital sinus malformations 1009—10 
urinary flow rates, normal children 970, 972—3 urokinase 336 
urinary incontinence urokinins 332 
defined 591 uroneuraxis 403 
historical aspects 21—34 urothelial afferents 378 
products see continence devices/products urothelium 331—7, 373—7 
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Urinary Incontinence Severity Score (UISS) 524, 525, 526, 535 GAG-layer defects 1459 


Urinary Incontinence Treatment Network 137, 139 
website 139 
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sacral nerve stimulation/neuromodulation 1350 
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urinary tract infections (UTIs) 
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inhibition of cell proliferation 1459 
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physiological/barrier functions 332 
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sensor and transducer functions 373 —7 
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neurogenic bladder—sphincter dysfunction 1008 mechanical/thermal/chemical detectors 374—6 
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programmes 60 
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elderly population growth 1165 
FDA, ethical issues, placebos 853 
FI studies 459 
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catheters 225—6 
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vanilloid receptor (TRPV1) 334, 374—6, 380—1 
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vesicoureteric reflux 640, 641 
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surgical treatment 1353 — 6 
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INTRODUCTION 


The 3rd International Consultation on Incontinence met from 
June 26 - 29, 2004 in Monaco. 


Organised by the International Continence Society (ICS), the International 
Consultation on Urological Diseases a non-governmental organisation the 
in official collaboration with the World Health Organisation, Societe 
International d’Urologie (SIU) in order to develop recommendations for 
the diagnosis evaluation and treatment of urinary incontinence, faecal 
incontinence and pelvic organ prolapse. 


The recommendations are evidence based following a thorough review of 
the available literature and the global subjective opinion of recognised 
experts serving on focused committees. The individual committee reports 
were developed and peer reviewed by open presentation and comment. 
The Scientific Committee, consisting of the Chairmen of all the commit- 
tees then refined the final recommendations. 

These recommendations published in 2005 will be periodically re-evalua- 
ted in the light of clinical experience and technological progress and 
research. 
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1. Definitions 


The consultation agreed to use the new 
International Continence Society definitions (ICS) 
for lower urinary tract dysfunction (LUTD) inclu- 
ding incontinence. These definitions appeared in 
the journal Neurourology and Urodynamics (issue 
2, 2002; 21:167-178) or can be viewed on the ICS 
website:www.icsoffice org 


The following ICS definitions are 
relevant: 


1. Lower Urinary Tract Symptoms (LUTS) 


LUTS are divided into storage symptoms and voi- 
ding symptoms. 


Urinary incontinence is a storage symptom and 
defined as: 


e The complaint of any involuntary loss of urine. 
A definition suitable for epidemiological 
studies, and 


° Involuntary loss of urine that is a social or 
hygienic problem. 


Urinary incontinence may be further defined 
according to the patient’s symptoms: 


e Urgency Urinary Incontinence is the complaint 
of involuntary leakage accompanied by or 
immediately preceded by urgency. 


° Stress Urinary Incontinence is the complaint of 
involuntary leakage on effort or exertion, or on 
sneezing or coughing. 

° Mixed Urinary Incontinence is the complaint of 
involuntary leakage associated with urgency 
and also with effort, exertion, sneezing and cou- 
ghing. 

e Nocturnal Enuresis is any involuntary loss of 
urine occuring during sleep. 


° Post-micturition dribble and continuous urina- 
ry leakage denotes other symptomatic forms of 
incontinence. 

Overactive bladder is characterised by the storage 

symptoms of: urgency with or without urge incon- 

tinence, usually with frequency and nocturia. 


2. Urodynamic Diagnosis 


° Overactive Detrusor Function, is characterised 


by involuntary detrusor contractions during the 
filling phase, which may be spontaneous or pro- 
voked. 


The overactive detrusor is divided into: 


- Idiopathic Detrusor Overactivity, defined as 
overactivity when there is no clear cause. 


- Neurogenic Detrusor Overactivity is defined as 
overactivity due to a relevant neurological 
condition. 


Urodynamic stress incontinence is noted during 
filling cystometry, and is defined as the involunta- 
ry leakage of urine during increased abdominal 
pressure, in the absence of a detrusor contraction. 


3. Painful Bladder Syndrome 


° Painful bladder syndrome is the complaint of 
suprapubic pain related to bladder filling, 
accompanied by other symptoms such as 
increased daytime and night-time frequency, in 
the absence of proven urinary infection or other 
obvious pathology. 


4. Pelvic Organ Prolapse 


° Pelvic organ prolapse is defined as the sympto- 
matic descent of one or more of: the anterior 
vaginal wall, the posterior vaginal wall, and the 
apex of the vagina (cervix/uterus) or vault (cuff) 
after hysterectomy. Prolapse support can be sta- 
ged from stage 0 to stage IV. 


5. Faecal Incontinence 


Faecal incontinence may be divided into:- 


° Faecal incontinence, any involuntary loss of 
faecal material 


° Flatus incontinence, any involuntary loss of 
gas (flatus) 


° Anal incontinence, any involuntary loss of 
faecal material and/or flatus. 


These definitions are not currently covered by 
the ICS terminology but follow the above defi- 
nition for urinary incontinence. 
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2. Evaluation of Incontinence and Pelvic 
Organ Prolapse 


The following was utilised to classify diagnostic 
tests and studies: 


° A highly recommended test is a test that should 
be done on every patient. 


° Arecommended test is a test of proven value in 
the evaluation of most patients and its use is 
strongly encouraged during initial evaluation. 


° An optional test is a test of proven value in the 
evaluation of selected patients; its use is left to 
the clinical judgement of the physician. 


° A not recommended test is a test of no proven 
value. 


This section primarily discusses the Evaluation 
of urinary incontinence with or without Pelvic 
Organ Prolapse (including rectal prolapse) and 
Faecal Incontinence. 


I. HIGHLY RECOMMENDED TESTS 
DURING INITIAL EVALUATION 


The main recommendations for this consultation 
have been abstracted from the extensive work of 
the 25 committees of the 3rd International 
Consultation on Incontinence (ICI). 


Each committee has written a report that reviews 
and evaluates the published scientific work in each 
field of interest in order to give Evidence Based 
recommendations. Each report ends with detailed 
recommendations and suggestions for a program- 
me of research. 


The main recommendations should be read in 
conjunction with the management algorithms 
for children, men, women, the frail older person, 
neurogenic patients, bladder pain, pelvic organ 
prolapse, and faecal incontinence. 


The initial evaluation should be undertaken in 
every patient presenting with symptoms/signs sug- 
gestive of these conditions, by a health care pro- 
fessional. 


1. History and General Assessment 


Management of a disease such as incontinence 
requires caregivers to assess the sufferer in a holis- 
tic manner. Many factors may influence a particu- 
lar individual’s symptoms, some may cause incon- 
tinence, and may influence the choice and the suc- 
cess of treatment. In addition to the usual general 
history the assessment has a number of important 
components: 


° Presence, severity, duration and bother of any 
urinary, bowel or prolapse symptoms. It is use- 
ful to use validated questionnaires to assess 
symptoms systematically and their impact on 
quality of life. 


° Effect of any symptoms on sexual function : 
validated questionnaires are useful in a full 
assessment. 


° Previous conservative, medical and surgical 
treatment, in particular as they affect the geni- 
tourinary tract and lower bowel. 


° Environmental issues: these may include the 
social, cultural and physical environment. 


° Mental status: each individual needs to be 
assessed for their ability to understand proposed 
management plans and to enter into discussions 
when there are a range of treatment options. In 
some groups of patients formal testing of cogni- 
tive function is essential, eg. those thought to be 
suffering from dementia. 


° Physical abilities: individuals who have com- 
promised mobility, dexterity, or visual acuity 
may need to be managed differently 


° Coexisting diseases may have a profound effect 
on incontinence and prolapse sufferers, for 
example asthma patients with stress incontinen- 
ce will suffer greatly during attacks. Diseases 
may also precipitate incontinence, particularly 
in frail older persons. 


° Patient medication: it is always important to 
review every patient’s medication and to make 
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an assessment as to whether current treatment 
may be contributing to the patient’s condition. 


° Obstetric and menstrual history. 


° Lifestyle: including exercise and food/fluid 
intake. 


° Assess patients goals and expectations of treat- 
ment 


° Patient’s support systems (including carers). 


2. Physical Examination 


The more complicated the history, and the more 
extensive the proposed therapy, the more comple- 
te the examination needs to be. Depending on the 
patients symptoms and their severity, there are a 
number of components in the examination of suf- 
ferers with incontinence and/or pelvic organ pro- 
lapse (POP). 

° Abdominal examination. 

° Perineal examination including sensation. 

° Rectal examination. 

° Examination of the external genitalia. 

° Vaginal examination. 


° Stress test for urinary incontinence. 


° Neurological testing (see chapter on assess- 
ment) 


Physical examination should be performed regard- 
less of whether the patient is a child, a woman, a 
man, someone with neurological disease or a frail 
elderly person. 


3. Urinalysis 


In patients with urinary symptoms a urinary 
infection is a readily detected, and easily treatable 
cause of LUTS, urine testing is highly recommen- 
ded. Testing may range from dipstick testing, to 
urine microscopy and culture. 


4. Tests before Further Investigation/ 
Treatment 


a) Quatification of symptoms 


In a patients with urinary symptoms the use of a 


simple frequency volume chart (example in Annex 
1) is highly recommended to document the fre- 
quency of micturition, the volumes of urine voi- 
ded, incontinence episodes and the use of inconti- 
nence pads. 


b) Estimation of post void residual urine 
(PVR) 


In patients with suspected voiding dysfunction, 
PVR should be part of the initial assessment if the 
result is likely to influence management, for 
example, in neurological patients. 


c) Imaging 


Initial imaging may be by Ultrasound, or plain X 
ray. 

Imaging of the lower urinary tract/pelvis is high- 
ly recommended in those with urinary symptoms 
or whose initial evaluation indicates a possible 
co-existing lower tract or pelvic pathology. 


Imaging of the upper urinary tract 
is highly recommended in specific situations. 
These include: 


° neurogenic urinary incontinence e.g. myelodys- 
plasia, spinal cord trauma, 


° incontinence associated with significant post- 
void residual, 


° co-existing loin/kidney pain, 

° severe pelvic organ prolapse, not being treated 
° suspected extra-urethral urinary incontinence, 
° children with incontinence where indicated 


° urodynamic studies which show a raised intra- 
vesical pressure on bladder filling (poor com- 
pliance). 


In anorectal conditions Anal US or MRI 
prior to anal sphincter surgery is highly 
recommended, when obvious anatomic 
defects are not evident (cloacal formations). 


d) Endoscopy 


LUT endoscopy is highly recommended: 


° when initial testing suggest other pathologies, 
e.g. haematuria raises the possibility of bladder 
tumour 


° when pain or discomfort features in the 
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patient’s LUTS : these may suggest an intrave- 
sical lesion 


° when appropriate in the evaluation of vesicova- 
ginal fistula and extra-urethral urinary inconti- 
nence (in childbirth fistulae, endoscopy is often 
unnecessary). 


In anorectal conditions proctoscopy or flexible 
sigmoidoscopy should routinely be performed in 
the evaluation of patients with fecal incontinen- 
ce. Colonoscopy or air contrast barium enema is 
highly recommended in the presence of unex- 
plained change in bowel habit, rectal bleeding or 
other alarm symptoms or signs (see basic assess- 
ment chapter). 


IL RECOMMENDED FURTHER 
ASSESSMENT TESTS 


The tests below are recommended when the 
appropriate indication(s) is present. Some recom- 
mended tests become highly recommended in spe- 
cific situations. 


This section should also be read in conjunction 
with the relevant committee reports. 


1. Further Symptom and QoL 
Assessment 


The use of the highest quality questionnaires 
(Grade A, where available) is recommended for 
the assessment of the patient’s perspective of 
symptoms of incontinence and their impact on 
quality of life. The ICIQ is highly recommended 
(Grade A) for the basic evaluation of the patient’s 
perspective of urinary incontinence; with other 
Grade A questionnaires recommended for more 
detailed assessment. Further development is requi- 
red in the areas of pelvic organ prolapse and fae- 
cal incontinence, and for specific patient groups, 
only Grade B questionnaires are currently avai- 
lable. 


2. Renal Function Assessment 


Standard biochemical tests for renal function are 
recommended in patients with urinary incontinen- 
ce and a high probability of renal impairment or 
prior to surgical interventions. 


3. Uroflowmetry 


Uroflowmetry with the measurement of postvoid 
residual urine is recommended as a screening test 
for symptoms suggestive of voiding dysfunction 
(urinary) or suspicious physical signs. 


4. Urodynamic Testing 


a) Urodynamic evaluation is recommended : 


° prior to most invasive treatments 


° after treatment failure if more information is 
needed in order to plan further therapy. 


° as part of a long-term surveillance programme 
in neurogenic lower urinary tract dysfunction 


e in “complicated incontinence”. (For details 
please see relevant subcommittee reports). 


b) The aims of Routine Urodynamic 
Evaluation are 


° the assessment of bladder sensation 

e the detection of detrusor overactivity 

° the assessment of urethral competence during 
filling 

° the determination of detrusor function during 
voiding 

° the assessment of outlet function during voi- 
ding 


e° the measurement of residual urine 


5. Imaging of Rectal Prolapse 


Proctography or MRI is recommended in sus- 
pected rectal prolapse which cannot be adequa- 
tely confirmed by physical examination. 


6. Endoscopy and Lower Bowel imaging 
is Recommeded 


° In faecal incontinence, except when there has 
been an acute sphicter injury, e.g during child- 
birth. 


e With rectal prolapse, flexible sigmoidosco- 
py/colonoscopy to exclude other pathology. 

e Other “alarm” symptoms, including rectal 
bleeding (see assessment chapter) 
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7. Small bowel follow-through or capsu- 
le endoscopy. 


These tests are recommended the presence of 
unexplained diarrhea or when Crohn’s disea- 
se is suspected. 


IHI. OPTIONAL DIAGNOSTIC TESTS 


1. Additional Urodynamic Testing 


= If a more detailed estimate of urethral function 
is required then the following urethral function 
tests are optional : 

° urethral pressure profilometry 

° abdominal leak point pressures 

° video-urodynamics and or electromyography 
= If initial urodynamics have failed to demons- 
trate the cause for the patient’s incontinence then 
the following tests are optional: 

e repeated routine urodynamics 

e ambulatory urodynamics 


2. Pad Testing 


Pad testing is an optional test for the routine eva- 
luation of urinary incontinence. Either a short test 
(20 min to 1 hr) or a 24 hr test is suggested. 


3. Neurophysiological Testing 


The information gained by clinical examination 
and urodynamic testing may be enhanced by neu- 
rophysiological testing of striated muscle and 
nervous pathways. Appropriately trained person- 
nel should perform these tests. The following 
neurophysiological tests can be considered in 
patients with peripheral lesions prior to treatment 
for lower urinary tract or anorectal dysfunction. 


° concentric needle EMG 


° sacral reflex responses to electrical stimulation 
of penile or clitoris nerves. 


4. Further Imaging 


a) Techniques include cysto-urethrography, 
ultrasound, CT or MRI. 


They may be indicated in : 

° Suspected pelvic floor dysfunction 

° Failed surgery 

° Assessment of urethral mobility 

e Recurrent posterior vaginal wall prolapse 


° Follow-up of failed sling implant 


b) Simultaneous LUT imaging and urodyna- 
mics, 


are an optional test in complicated or recurrent 
incontinence in children and neurogenic patients. 
The imaging modality may be ultrasound or Xray. 


5. Imaging of the Central Nervous 
System, including Spine 


Even if simple imaging, for example spinal X-rays in 
patients with suspected neurological disease, is nor- 
mal then further imaging can be considered. The fur- 
ther methods include myelography, CT and MRI. 


6. Endoscopy 


is an optional test in complicated or recurrent uri- 
nary incontinence (e.g. after failed stress inconti- 
nence surgery in women, or in post prostatectomy 
incontinence in men) 


7. Gas cystometry 


is not recommended as part of the urodynamic 
evaluation of incontinence measurement. 


8. Pudendal nerve latency testing 
is not recommended 


9. Anorectal physiology testing 


Anal manometry is useful to assess resting and 
squeeze anal pressures. 


Electromyography is a useful investigative 
tool but is not needed for routine clinical eva- 
luation. 
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3. Management Recommendations 


The management recommendations are derived 
from the detailed work in the committee reports on 
management in children, men, women, the frail 
elderly, neurological patients pelvic organ prolap- 
se, painful bladder syndrome, and faecal inconti- 
nence. The management of incontinence is presen- 
ted in algorithm form with accompanying notes. 
There are algorithms for 

° I. Children 

° IL. Men 

° III. Women 

° IV. Frail Older Men and Women 

° V. Neurogenic Incontinence 

° VI. Painful Bladder Syndrome 

° VII. Pelvic Organ Prolapse 

° VIII. Faecal Incontinence 

These algorithms are divided into two for groups I, 
II, III and V : the two parts, initial management and 
specialised management require a little further 
explanation. 

The management algorithms are designed to be 
used for patients whose predominant problem is 
incontinence. However there are many other 
patients in whom the algorithms may be useful such 
as those patients with urgency and frequency sug- 
gestive of detrusor overactivity but without inconti- 
nence. 

It should be noted that these algorithms, dated 
January 2005, represent the “best opinion” at that 
time. Our knowledge, developing from both a 
research base and because of evolving expert opi- 
nion, will inevitably change with time. The 
Consultation does not wish those using the algo- 
rithms to believe they are carved in tablets of stone: 
there will be changes both in the relatively short 
term and the long term. 


= The algorithms for initial management 


are intended for use by all or any health care wor- 
kers including health care assistants, nurses, physio- 
therapists, and family doctors as well as by specia- 
lists such as urologists and gynaecologists. The 
consultation has attempted to phrase the recommen- 
dations in the basic algorithms in such a way that 
they may be readily used by health care workers in 
all countries of the world, both in the developing 
and the developed world. 


= The specialised algorithms 


are intended for use by specialists. The speciali- 
sed algorithms, as well as the initial management 


algorithms are based on evidence where possible 
and on the expert opinion of the 700 healthcare 
professionals who took part in the Consultation. In 
this consultation committees ascribed level of evi- 
dence to the published work on the subject and 
devised grades of recommendation to inform 
patient management. 


@ Essential components of basic assessment 


Each algorithm contains a core of recommenda- 
tions in addition to a number of essential compo- 
nents of basic assessment (see I to III Diagnostic 
Tests, above). 


° General assessment 

e Symptom assessment 

° Assessment of quality of life impact 

e Assessment of the desire for treatment 
e Physical examination 

e Urinalysis 


+ Joint decision making 


The patient’s desire for treatment. Today patient 
treatment is a matter for discussion and joint deci- 
sion making between the patient and his or her 
health care advisors. This process of consultation 
includes the specific need to assess whether or not 
the sufferer of incontinence wishes to receive treat- 
ment and if so, what treatments he or she would 
favour. Implicit in this statement is the assumption 
that the health care worker will give an appropriate 
explanation of the patient’s problem and the alter- 
native lines of management, indications and the 
risks of treatment. The assumption that patients 
almost always wish to have treatment is flawed, and 
the need to consult the patient is paramount. 

In each algorithm, treatments are listed in order of 
simplicity, the least invasive being listed first. This 
order does not imply a scale of efficacy or cost, two 
factors which need to be considered in choosing the 
sequence of therapy. The order is likewise not 
meant to imply a suggested sequence of therapy, 
which is determined jointly by the treating health 
care providers and the patient, considering all the 
relevant factors listed above. 

In the initial management algorithms, treatment is 
empirically based, whilst, the specialized manage- 
ment algorithms usually rely on precise diagnosis 
from urodynamics and other testing. 

The assumption is made that patients will be reas- 
sessed at an appropriate time to evaluate their pro- 
gress. 
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VI. Painful Bladder Syndrome, 
Including IC (PBS/IC) 


1. HISTORY / INITIAL 
ASSESSMENT 


Men or women with bladder pain, with or 
without a sensation of urgency, often with uri- 
nary frequency and nocturia (especially if 
drinking a normal amount of fluids) and no 
abnormal gynecologic findings to explain the 
symptoms should be evaluated for PBS/IC. 
The initial assessment consists of a frequen- 
cy/volume chart, focused physical exam, uri- 
nalysis, and urine culture. Cytology and cys- 
toscopy are recommended if clinically indica- 
ted. 


Patients with infection should be treated and 
reassessed. Those with recurrent urinary 
infection, abnormal urinary cytology, and hae- 
maturia are evaluated with appropriate ima- 
ging and endoscopic procedures, and only if 
findings are unable to explain the symptoms 
are they diagnosed with PBS/IC. 


Grade of recommendation: C 


2. INITIAL TREATMENT 


Patient education, dietary manipulation, non- 
prescription analgesics, and pelvic floor 
relaxation techniques comprise the initial 
management of PBS/IC. When these fail, or 
symptoms are severe and conservative mana- 
gement unlikely to succeed, oral medication 
or intravesical treatment can be prescribed. 
Grade of recommendation: C 


3. SECONDARY ASSESSMENT 


If initial oral or intravesical therapy fails, or 
before beginning such therapy, it is reasonable 
to consider further evaluation which can 
include urodynamics, pelvic imaging, and cys- 
toscopy with bladder distention and possible 
bladder biopsy under anesthesia. Findings of 
bladder overactivity suggest a trial of antimus- 
carinic therapy. Findings of a Hunner’s ulcer 
suggest therapy with transurethral fulguration 
or resection of the ulcer. Distention itself can 
have therapeutic benefit in up to one-third of 
patients, though benefits rarely persist for lon- 
ger than a few months. 


Grade of recommendation: C 


4. REFRACTORY PBS/IC 


Those patients with persistent, unacceptable 
symptoms despite oral and/or intravesical the- 
rapy are candidates for more aggressive moda- 
lities. These might include neuromodulation, 
pain clinic consultation, narcotic analgesia, 
and/or experimental treatment protocols. The 
last step in treatment is usually some type of 
surgical intervention aimed at increasing the 
functional capacity of the bladder or diverting 
the urine stream. Augmentation (substitution 
cystoplasty) and urinary diversion with or 
without cystectomy have been used as a last 
resort with good results in selected patients. 


Grade of recommendation: C 
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PAINFUL BLADDER SYNDROME 


* Bladder Pain 
* Urinary Freqency / Nocturia 


SYMPTOM 


* With or Without Urgency 


Urinary test and reassess 


Infection 


History : 
Frequency / Volume Chart “Complicated PBS" 
BASIC q y e incontinence 


Focused Physical 
eee oS ELT Examination *UTI's 


Urinalysis, Culture, Cytology >~ * haematturia 


e gynecologic signs / 


symptoms 
"SIMPLE PBS" | 
Conservative Treatment Consider: 
FIRST LINE Patient education — - urine cytology 
TREATMENT Dietary manipulation NORMAL “further imaging 
Nonprescription Analgesics - endoscopy 
Pelvic Floor Relaxation x 
* urodynamics 
Inadequate ABNORMAL 
improvement 


Treat as indicated 


Consider Oral and / or 
Intravesical Treatments 


Inadequate 
improvement 


Consider : Improved with 
* cystoscopy under anesthesia acceptable quality 
with hydrodistention; of life: 


fulgeration or resection of 
Hunner's ulcer if present Follow and Support 


SECOND LINE 


TREATMENT 


Inadequate 
improvement 


Consider: 

* pain clinic referral 

* neuromodulation 

* experimental protocols 


Inadequate 


improvement 


Consider: 
e diversion with or without 


cystectomy 
* substitution cystoplasty 
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VIII. Faecal Incontinence 


1. Initial assessment 


Patients present with a variety of symptom complexes. 


° Serious bowel pathology needs to be considered if 
the patient has symptoms such as an unexplained 
change in bowel habit, weight loss, anaemia, rectal 
bleeding, severe or nocturnal diarrhoea, or an abdo- 
minal or pelvic mass. 


° History will include bowel symptoms, systemic 
disorders, local anorectal procedures (e.g. haemor- 
rhoidectomy), childbirth for women, medication, 
diet and effects of symptoms on lifestyle. 


° Examination will include anal inspection, abdomi- 
nal palpation, a brief neurological examination, digi- 
tal rectal examination and usually anoscopy and 
proctoscopy. 

° Two main symptoms are distinguished: urge faecal 
incontinence (FI) which is often a symptom of 
external anal sphincter dysfunction or intestinal 
hurry; and passive loss of stool may indicate internal 
anal sphincter dysfunction. Both urge and passive FI 
may be exacerbated in the presence of loose stool. 


2. Initial management 


æ Once local or systemic pathology has been exclu- 
ded, initial management includes 

° Discussion of options with the patient 

e Patient information and education, 

° Diet and fluid advice, adjusting fibre intake (Grade 
A), and establishing a regular bowel habit with com- 
plete rectal evacuation and 

° Simple exercises to strengthen and enhance aware- 
ness of the anal sphincter (Grade C). 

æ Anti-diarrhoeal medication can help if stools are 
loose (Grade B). 

æ Irrigation is helpful in a small number of patients 
(mainly neurological - Grade C). 

æ Initial management can often be performed in pri- 
mary care. If this is failing to improve symptoms 
after 8-12 weeks, consideration should be given to 
referral for further investigations. 


3. Investigations 


A variety of anorectal investigations, including mano- 
metry, EMG, and anal ultrasound can help to define 
structural or functional abnormalities of anorectal 
function. 


4. Specialised management 


Patients with a clearly disrupted external anal 
sphincter as seen on anal ultrasound often benefit 
from surgical sphincter repair (Grade B). 


æ “Biofeedback” therapy is usually a package of mea- 
sures designed to enhance the patient’s awareness of 
anorectal function, improve sphincter function and 
coordination and retrain the bowel habit (Grade C). 


æ Products to manage severe faecal incontinence are 
ineffective in most cases. Severe faecal incontinence 
which fails to respond to management may lead to 
consideration of a novel surgical approach such as 
formation or implantation of a neosphincter, sacral 
nerve stimulation, or formation of a colostomy 
(Grade D). 


5. Special patient groups 


The main chapter (refer to the book) also gives algo- 
rithms for the management of third degree obstetric 
tears, soiling in children and faecal incontinence in 
older adults. 
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Management of Faecal Incontinence in Adults 


Patient presents with faecal incontinence: Basic assessment 
(history, examination, medication review) 


Y U U 


If medical investigations or treatment No alarm Immediate surgical referral: 
indicated (e.g. alarm signals, active IBD) signals complete rectal prolapse; acute 
address these before proceeding sphincter trauma; major recto- 
vaginal fistula; “major” EAS 

| defect or perineal deformity 


Patient education. 
Address reversible risk factors (e.g. medication); Fails 


PFME (C); Diet counselling; Soluble fibre (loose stool (A); 
Manage constipation; Toilet access (physical & social). 


i Fails 


Add: Medication: Loperamide (Loose stools/ 
increased frequency) (B); Laxatives (constipation) (C); 
Irrigation (selected & neurological (C) 


Fails: consider 


Fails e Diagnostic testing: 
* Anorectal manometry 
: nee ` Endoanal ultrasound 
Add Biofeedback (C) . MRI 


No major sphincter defect, 


Major sphincter defect tailed bioreedback 


I 


Sphincteroplasty 


Fails | 


Repeat endoanal ultrasound 


L N Consider: 


RUSE. No piina - Repeat biofeedback in specia- 
sphincter defect defect — am asa 2 


| e Sacral nerve stimulation; 
e Dynamic graciloplasty; 
. Artificial sphincter; 
e Consider repeat sphincteroplasty Fails - Antegrade irrigation; 
+/- biofeedback 


e Stoma 
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Continence promotion involves informing and educa- 
ting both the public and health care professionals that 
incontinence (both urinary and bowel) is not inevitable 
or shameful, but is treatable or at least manageable. 
Progress has been made in the promotion of continence 
awareness through primary prevention, education of 
professionals and consumers, organization of the delive- 
ry of care, and public access to information on a world- 
wide basis. However, incontinence needs to be identi- 
fied as a separate issue on the world health care agenda. 
All governments are encouraged to take an interest in 
and to support the development of continence services 
by actively developing policies and providing adequate 
funding. These should include a primary prevention 
strategy. 


1. PRIMARY PREVENTION 


Primary prevention studies should not be limited to indi- 
vidual interventions, but also test the impact of popula- 
tion-based public health strategies (Grade C) 


Pelvic floor muscle training (PFMT) should be a stan- 
dard component of prenatal and postpartum care 
(Grade B) 


Randomised controlled trials (RCTs) should be conduc- 
ted to test the preventive effect of PFMT for men post- 
prostatectomy (Grade B) 


Further investigation is warranted to assess the efficacy of 
PFMT and bladder training (BT) for primary prevention 
of urinary incontinence (UI) in older adults (Grade B) 


2. CONSUMER AND PROFESSIONAL EDUCATION 


There is a need for rigorously evaluated continence edu- 

cation programmes which adhere to defined minimum 

standards for continence specialists, generalists and the 
public/consumer, utilizing web-based and distance lear- 
ning techniques alongside traditional methods. (Grade 

D) 

° Compulsory inclusion of incontinence in the basic 
curriculum (physicians, nurses, physiotherapists and 
allied health professionals). Incontinence should be 
identified, planned and preferably taught as a separa- 
te topic 

° Specific education programmes adhering to approved 
standards should be reported to a recognized central 
body. 

° Public education programmes should be indepen- 
dently evaluated 


There is a need for research on the most effective means 
to educate the public and professional groups on conti- 
nence issues. (Grade D) 

° Translation of research into improved clinical practi- 
ce and identification of methods by which this hap- 
pens. 

° Mechanisms for increasing professional motivation 
to acquire education and improve performance. 


° Effectiveness and impact of consumer education ini- 
tiatives 


There is a need for collaboration at the national, interna- 
tional and practice level to ensure that efforts are not 
duplicated or in conflict. Information banks of conti- 
nence education material should be shared. This could 
be facilitated by the ICS. (Grade D) 


3. ORGANIZATION 
a) Delivery of Continence Care and Services 


Government support and co-operation are needed to 
develop services, and responsibility for this should be 
identified at a high level in each Health Ministry. 
Incontinence should be identified as a separate issue on 
the health care agenda. There is a need for funding as a 
discrete item for funding, not to be linked to any one 
patient group (e.g. elderly or disabled), and not as an 
optional service. (Grade D) 


No single model for Continence services can be recom- 
mended. Because of the magnitude of UI prevalence, 
detection and basic assessment will need to be perfor- 
med by primary care clinicians. Specialist consultation 
should generally be reserved for those patients where 
appropriate conservative options have failed, or for spe- 
cified indications. (Grade D) 


There is a need for research on outcomes, not just the 
process of service delivery. These outcomes must be 
patient-focused outcomes, evaluate the outcomes of all 
sufferers who present for care using validated audit 
tools/outcome measures and assess the values of ser- 
vices in the long-term by the undertaking of longitudinal 
studies. (Grade D) 


There is a need for cost-effectiveness studies of the ser- 
vices currently provided. (Grade D) 


b) National Organisation 


There is a need for the formation of a worldwide resour- 
ce centre, preferably through the ICS. The centre should 
update educational materials, verify best practice expe- 
riences or activities while ensuring efficient sharing and 
optimum utilisation of resources for promoting conti- 
nence. This is especially important for countries where 
there is little development of services, education and 
awareness. A regular update via survey is useful for this 
purpose. (Grade D) 


Continence organisations should establish long-term 
governmental, as well as, commercial collaboration, 
particularly in terms of continuing support and funding 
for mutual benefits. Agenda and funding priorities must 
be for the benefit of consumers and the general public. 
(Grade D) 


It is critical that Continence organisations undergo inde- 
pendent evaluations. This evaluation process should 
include a measure of cost-effectiveness for each conti- 
nence promotion activity or programme. (Grade D) 
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5. Recommendations for 
further basic science research 


1. To place a greater emphasis on the integrated 
systems physiology and systems pharmacology 
of the lower urinary tract (LUT), lower gastro- 
intestinal tract (LGIT) and genital tract (GT). 


2.To generate and characterise good animal 
models to study the pathophysiology of the 
LUT, LGIT and GT 


3. To identify targeted drug models, using human 
tissue from well-characterised patient groups 
and tissue from animal models. 


4. To generate a greater understanding of structu- 
re-function relationships of all the tissues of the 
LUT, LGIT and GT 

These should include: 

e Smooth muscle function from: bladder dome, 
trigone, bladder neck and vesico-urethral junc- 
tion; urethra; prostate; rectum and anus; and 
genital tract such as vaginal wall. 

e Striated muscle of intraurethral sphincter, 
external anal sphincter and pelvic floor 


° Tissue interactions, such as between epithelium 
and stroma. 


e Their functional innervation. 


5. There should be a greater promotion of basic 
research into LUT, LGIT and GT function 
through: 


e Increased collaboration between basic, medical 
and surgical sciences 


° Greater representation of medical and surgical 
scientists on research advisory boards of major 
funding agencies. 


e Identification of multidisciplinary research 
strategies to investigate LUT, LGIT and GT 
pathophysiology 

° Organisation of structured, multidisciplinary 
research meetings on topics relevant to unders- 
tanding the pathophysiology of the LUT, LGIT 
and GT. 


e° The establishment of research centres of excel- 
lence. 


6. Recommendations for 
further Research in Epidemiology 


It is recommended that more sustained research is 
carried out on the measurement of urinary inconti- 
nence, its types and severity to further our unders- 
tanding of the subject. Longitudinal study designs 
are needed to estimate incidence and remission of 
UI, describe the course of the condition, its diffe- 
rent forms, and to investigate its risk factors and 
possible protective factors. 


As there is little knowledge regarding the preva- 
lence, incidence, and other epidemiological data 
in developing countries, it is recommended that 
research should be encouraged, and tailored to the 
cultural, economic and social environment of the 
population under study. 


Crude prevalence studies (descriptive epidemiolo- 
gy) from USA and Europe are abundant, and fur- 
ther studies should be done only with recommen- 
ded and validated questionnaires or in order to 


combine prevalence data in studies of co-factors 
and predictors for Urinary Incontinence (analyti- 
cal epidemiology). Control for confounders, strati- 
fication, and multivariate techniques should be 
increasingly used because of the need for more 
advanced epidemiological analyses of risk factors 
and comorbidity. Strength of associations should 
be determined by relative risks and odds ratios, 
and confidence limits should be given. 


There is a need for more epidemiological research 
in all areas of faecal incontinence and pelvic organ 
prolapse, covering prevalence, incidence, and risk 
factors. Uniform definitions of Faecal 
Incontinence and Pelvic Organ Prolapse should be 
used in studies, and there should be a move toward 
the standardisation of measurement instruments in 
community surveys that can be used worldwide. 
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7. Recommendations for 
for Clinical Research Methodology 


PART I: GENERAL 
RECOMMENDATIONS 


I. RECOMMENDATIONS ON STUDY CONDUCT 
AND STATISTICAL METHODS 


Randomized controlled trials (RCTs) eliminate 
most of the biases that can corrupt research and pro- 
vide the strongest level of evidence to direct clinical 
care. The primacy of RCTs in incontinence resear- 
ch should be fully acknowledged by researchers, 
reviewers, and editors. 


Careful attention to the planning and design of all 
research is of the utmost importance. This should 
begin with a structured literature review which 
should be described in the manuscript. High quali- 
ty, systematic reviews on many topics in inconti- 
nence have been published by the Cochrane 
Incontinence Group (www.otago.ac.nz/cure) and 
provide a valuable starting point. 


The design, conduct, analysis and presentation of 
RCTs must be fully in accordance with the 
Consolidated Standards of Reporting Trials 
(CONSORT) guidelines. Statistical expertise is 
required at the start of the design of a RCT and the- 
reafter on an ongoing basis. 


Equivalence trials are underutilized. Failing to find 
a difference between two treatments is not the same 
as proving equivalence if the correct design is not 
used. 


Inclusion and exclusion criteria inherently reflect a 
conflict between detecting a specific treatment 
effect and generalizability of the results. It is 
recommended that the study population in RCTs 
comprise a sample that is representative of the ove- 
rall population. All patients who have the disorder 
in question, who could benefit from the treatment 
under investigation, and who are evaluable should 
be eligible. Exclusion criteria should be limited and 
related to clearly defined, supportable hypotheses. 


II. RECOMMENDATIONS ON OBSERVATIONS 
DURING INCONTINENCE RESEARCH: 


One or more high quality, validated symptom ins- 
truments should be chosen at the outset of a clinical 
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trial representing the viewpoint of the patient, accu- 
rately defining baseline symptoms as well as any 
other areas in which the treatment may produce an 
effect. The objective severity and subjective impact 
or bother should be reflected. 


Whenever relevant, observations of anatomic sup- 
port and pelvic muscle/voluntary sphincter function 
should be recorded using standardized, reprodu- 
cible measurements. 


All observations should be repeated after interven- 
tion and throughout follow-up and their relation- 
ships with primary clinical outcome measures 
investigated. Most research follow-up has been 
inadequate in the past. Given the nature of the 
disorder, short term follow-up in incontinence trials 
should begin with all participants having reached 
one year. 


TIT. RECOMMENDATIONS ON TESTS USED IN 
URINARY INCONTINENCE RESEARCH: 


Clinical trials of incontinence and LUTS should 
include a validated frequency volume chart or blad- 
der diary as an essential baseline and outcome mea- 
sure. Pad tests are a desirable adjunctive measure 
and should be considered in clinical trials when 
practical. 


Urodynamic studies have not been proven to have 
adequate sensitivity, specificity or predictive value 
to justify routine use of testing as entry criteria or 
outcome measures in clinical trials. Most large scale 
clinical studies should enroll subjects by carefully 
defined symptom driven criteria when the treatment 
will be given based on an empiric diagnosis. 


High quality, hypothesis driven research into the 
utility of using urodynamic studies to define patient 
populations or risk groups within clinical trials is 
greatly needed. 


In all trials employing urodynamics, standardized 
protocols (based on ICS recommendations) are 
defined at the outset. In multicenter trials, urody- 
namic tests should be interpreted by a central reader 
to minimize bias unless inter- and intrarater reliabi- 
lity has already been established by standardized 
procedures within the trial. 


PART II: CONSIDERATIONS FOR 


SPECIFIC PATIENT GROUPS 


I. RECOMMENDATIONS FOR RESEARCH 
IN MEN: 


High quality, gender specific quality of life and 
bother scores should be employed when assessing 
outcome in male incontinence research. 


Uroflow and measurement of post-void residual 
urine should be recorded pre-treatment and the 
effect of therapy on these parameters should be 
documented simultaneously with assessment of the 
primary outcome variables. The value of invasive 
pressure-flow urodynamics in stratifying patients 
deserves further investigation. 


Measurement of prostate size (or at least PSA, as a 
surrogate) should be performed before and after 
treatment (synchronous with other outcome mea- 
sures) whenever prostate size is expected to change 
due to the treatment. Patients should be stratified 
by prostate size at randomization when size is 
considered to be a potentially important determi- 
nant of treatment outcome. 


II. RECOMMENDATIONS FOR RESEARCH IN 
WOMEN: 


Specific information about the menopausel, hyste- 
rectomy, and hormonal status, parity and obstetric 
history should be included in baseline clinical trial 
data 


Strict criteria for cure / improve / fail should be 
defined based on patient perception as well as 
objective and semi-objective instruments such as 
validated questionnaires, diaries and pad tests. 


JII. RECOMMENDATIONS FOR RESEARCH IN 
FRAIL OLDER AND DISABLED PEOPLE: 


“Clinically significant” outcome measures and rela- 
tionships of outcome to socioeconomic costs are 
critically important to establishing the utility of 
treating urinary incontinence in the frail elderly. 


Entry into RCTs should be defined by performance 
status rather than an arbitrary age limit. 


Establishing the safety of incontinence treatment is 
even more important in the frail elderly than in 
other populations. 
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TV. RECOMMENDATIONS FOR RESEARCH IN 
CHILDREN: 


We support the NIH statement 
(http://grants.nih.gov/grants/guide/notice- 
files/not98-024 html) calling for increased clinical 
research in children. All investigators that work 
with children should be aware of the details of the 
document. 


Long-term follow-up is of critical importance in the 
pediatric population with a primary focus of establi- 
shing safety of chronic treatments. 


V. RECOMMENDATIONS FOR RESEARCH IN 
NEUROGENIC PATIENTS: 


Detailed urodynamic studies are required for classi- 
fication of neurogenic lower urinary tract disorders 
in clinical trials because the nature of the lower tract 
dysfunction cannot be accurately predicted from 
clinical data. 


Change in detrusor leak point pressure should be 
reported as an outcome as appropriate, and can be 
considered a primary outcome for spina bifida 
patients. 


An area of high priority for research is the develop- 
ment of a classification system to define neurogenic 
disturbances. Relevant features would include the 
underlying diagnosis, the symptoms, and the nature 
of the urodynamic abnormality. 


VI. RECOMMENDATIONS FOR RESEARCH IN 
FAECAL INCONTINENCE: 


Data should be collected on fecal incontinence whe- 
never practical as part of research in urinary incon- 
tinence. 


Well designed and adequately powered studies are 
needed to define best practice in investigation and 
for all treatment modalities currently available 


Further considertion should be given to new 
approaches and adoption of technologies/interven- 
tions that are of established value in treating urina- 
ry incontinence 


VII. RECOMMENDATIONS FOR RESEARCH IN 
PAINFUL BLADDER SYNDROMES (INCLUDING 
INTERSITIAL CYSTITUS): 


The patient population for PBS trials must be care- 
fully defined. When appropriate, relaxed entry cri- 
teria should be used to reflect the full spectrum of 
the PBS patient population 


The primary endpoint of PBS trials should be 
patient driven and the Global Response Assessment 
is recommended. A rich spectrum of secondary 
endpoints will be useful in defining the effect of 
treatments 


Investigation of antiproliferative factor as an entry 
criteria for clinical research is desirable. 


VIII. RECOMMENDATIONS FOR RESEARCH IN 
PELVIC ORGAN PROLAPSE: 


There should be a focus on patient reported out- 
comes with the goal of determining “clinically 
significant” prolapse. The implications of stage 2 
prolapse in terms of natural history and treatment 
outcome are key issues. 


IX. RECOMMENDATIONS FOR RESEARCH IN 
NOCTURIA: 


Research is needed to define the epidemiology of 
nocturia and how the symptom relates to normal 
aging 

Clinical research in treatment of nocturia should 
begin with classification of patients by voiding 
diary categories, 24 hour polyuria, nocturnal poly- 
uria, and apparent bladder storage disorders. If 
desired, patients with low bladder capacity can be 
further divided into those with sleep disturbances 
and those with primary lower urinary tract dysfunc- 
tion. 


PART HI: CONSIDERATIONS FOR 
SPECIFIC TYPES OF RESEARCH 


I. RECOMMENDATIONS FOR BEHAVIORAL AND 
PHYSIOTHERAPY RESEARCH: 


Treatment protocols must be detailed to the degree 
that the work can easily be reproduced 


The highest practical level of blinding should be 
used. 


More work is needed to separate the specific and 
non-specific effects of treatment 


II. RECOMMENDATIONS FOR SURGICAL AND 
DEVICE RESEARCH 


Safety and serious side effects of new devices must 
be adequately defined with adequate follow-up, 
especially for use of implantable devices and biolo- 
gic materials, so that risks can be weighed against 
efficacy. All new devices and procedures require 
independent, large scale, prospective, multicenter 
case series when RCTs are not feasible. 
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Valid informed research consent is required in all 
trials of surgical interventions, which is separate 
from the consent to surgery. 


Reports of successful treatment should be limited to 
subjects with a minimum (not mean) of one year 
follow-up and should include a patient perspective 
measure. Specific assumptions about patients lost 
to follow-up should be stated; last observation car- 
ried forward is generally not the appropriate method 
of handling this data. 


III. RECOMMENDATIONS FOR 
PHARMACOTHERAPY TRIALS: 


In urinary incontinence safe, effective non-invasive 
therapy is available for the vast majority of patients. 
Most trials should offer “standard therapy” rather 
than a pure placebo where efficacy is established. 


Effective drug therapy is available for most forms of 
incontinence. Comparator arms are recommended 
for most trials. 


TV. RECOMMENDATIONS FOR ETHICS IN 
RESEARCH 


Continuity in clinical direction from design through 
authorship is mandatory. Investigators should be 
involved in the planning stage and a publications 
committee should be named at the beginning of the 
clinical trial. The Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals, 
from the International Committee of Medical 
Journal Editors should be followed. Authorship 
requires: 

Substantial contributions to conception and design 
or acquisition of data or analysis and interpretation 
of data, 


Drafting the article or revising it critically for impor- 
tant intellectual content, 


Final approval of the version to be published 


Authors should provide a description of what each 
contributed and editors should publish that informa- 
tion. 


Authors should have access to all raw data from cli- 
nical trials, not simply selected tables 


Clinical trial results should be published regardless 
of outcome. The sponsor should have the right to 
review manuscripts for a limited period of time 
prior to publication but the manuscript is the intel- 
lectual property of its authors, not the sponsor. 

All authors should be able to accept responsibility 


for the published work and all potential conflicts of 
interest should be fully disclosed. 


Annex 1 : Bladder Charts and Diaries 


Three types of Bladder Charts and Diaries can be used to 
collect data :- 


MICTURITION TIME CHART 

° times of voiding and 

° incontinence episodes 

FREQUENCY VOLUME CHART 

° times of voiding with voided volumes measured, 


° incontinence episodes and number of changes of inconti- 
nence pads or clothing. 


BLADDER DIARIES 
e the information above, but also 
° assessments of urgency, 


° degree of leakage (slight, moderate or large) and descrip- 
tions of factors leading to symptoms such as stress leakage, 
eg. running to catch a bus 


It is important to assess the individual’s fluid intake, remem- 
bering that fluid intake includes fluids drunk plus the water 
content of foods eaten. It is often necessary to explain to a 
patient with LUTS that it may be important to change the 
timing of a meal and the type of food eaten, particularly in the 
evenings, in order to avoid troublesome nocturia. 


The micturition time and frequency volumes charts can be 
collected on a single sheet of paper (Fig. 1). In each 
chart/diary, the time the individual got out of bed in the mor- 
ning and the time they went to bed at night should be clearly 
indicated. 


Each chart/diary must be accompanied by clear instructions 
for the individual who will complete the chart/diary: the lan- 
guage used must be simple as in the suggestions given for 
patient instructions. There are a variety of designs of charts 
and diaries and examples of a detailed bladder diary are 
given. The number of days will vary from a single day up to 
one week. 


INSTRUCTIONS FOR COMPLETING 
THE MICTURITION TIME CHART 


This chart helps you and us to understand why you get trouble 
with your bladder. The diary is a very important part of the 
tests we do, so that we can try to improve your symptoms. On 
the chart you need to record:- 


1. When you get out of bed in the morning, show this on the 
diary by writing ‘GOT OUT OF BED’. 
2. The time, eg. 7.30am, when you pass your urine. Do this 


every time you pass urine throughout the day and also at 
night if you have to get up to pass urine. 


3. If you leak urine, show this by writing a ‘W’ (wet) on the 
diary at the time you leaked 


4. When you go to bed at the end of the day show it on the 
diary - write ‘WENT TO BED’. 


INSTRUCTIONS FOR USING THE 
FREQUENCY VOLUME CHART 


This chart helps you and us to understand why you get trouble 
with your bladder. The diary is a very important part of the 
tests we do, so that we can try to improve your symptoms. On 


the chart you need to record:- 


1. When you get out of bed in the morning, show this on the 
chart by writing ‘Got out of bed’. 


2. The time, eg. 7.30am when you pass your urine. Do this 
every time you pass urine throughout the day and also at 
night if you have to get up to pass urine. 


3. Each time you pass urine, collect the urine in a measuring 
jug and record the amount (in mls or fluid ozs) next to the 
time you passed the urine, eg. 1.30pm - 320 mls. 


4. If you leak urine, show this by writing ‘W’ (wet) on the 
diary at the time. 


5. If you have a leak, please add ‘P’ if you have to change a 
pad and ‘C’ if you have to change your underclothes or 
even outer clothes. So, if you leak and need to change a 
pad, please write ‘WP’ at the time you leaked. 


6. At the end of each day please write in the column on the 
right the number of pads you have used, or the number of 
times you have changed clothes. 


When you go to bed at the end of the day show it on the diary 
- write “Went to Bed’ 


INSTRUCTIONS FOR USING THE 
BLADDER DIARY 


This diary helps you and us to understand why you get trouble 
with your bladder. The diary is a very important part of the 
tests we do, so that we can try to improve your symptoms. On 
the chart you need to record:- 

1. When you get out of bed in the morning, show this on the 
diary by writing ‘GOT OUT OF BED’. 

2. During the day please enter at the correct time the drinks 
you have during the day, eg. 8.00am - two cups of coffee 
(total 400 ml). 

3. The time you pass your urine, eg. 7.30am. Do this every 
time you pass urine throughout the day and night. 

4. Each time you pass urine, collect the urine in a measuring 
jug and record the amount (in mls or fluid ozs) next to the 
time you passed the urine, eg. 1.30pm/320ml. 

5. Each time you pass your urine, please write down how 
urgent was the need to pass urine: 

‘O’ means it was not urgent. 

+ means I had to go within 10 minutes. 

++ means I had to stop what I was doing and go to the toilet. 

6. If you leak urine, show this by writing an ‘W?’ on the diary 
at the time you leaked. 

7. If you have a leak, please add ‘P’ if you have to change a 
pad and ‘C’ if you have to change your underclothes or 
even outer clothes. So if you leak and need to change a 
pad, please write ‘WP’ at the time you leaked. 

8. If you have a leakage please write in the column called 
‘Comments’ whether you leaked a small amount or a large 
amount and what you were doing when you leaked, eg. 
‘leaked small amount when I sneezed three times’. 

9. Each time you change a pad or change clothes, please write 
in the ‘Comments’ column. 

10. When you go to bed at the end of the day show it on the 
diary - write ‘Went to Bed’. 
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Frequency - Volume chart - Standard Version - 7 days 
Name: Pere Smith 


So 230 275 Zoo 
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No. of drinks per day: / 


BLADDER DIARY Detailed version - one day 


Name: hare Schade Date: let 4-4 1998 


Comments? Drinks - time, 
type and 
amount 


GoT oP 


e.00 
oss wA eala tao mas 
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Annex 2 : International Consultation on Incontinence Questionnaire (ICIQ) - 


ICIQ UI SF (Short-form) 


ICIQ Introduction 
The scientific committee which met at the end of the Ist 
ICI in 1998 supported the idea that a universally appli- 
cable questionnaire should be developed, that could be 
widely applied both in clinical practice and research. 


The hope was expressed that such a questionnaire 
would be used in different settings and studies and 
would allow cross-comparisons, for example, between 
a drug and an operation used for the same condition, in 
the same way that the IPSS (International prostate 
symptoms score) has been used. 


An ICIQ Advisory Board was formed to steer the deve- 
lopment of the ICIQ, and met for the first time in 1999. 
The project’s early progress was discussed with the 
Board and a decision made to extend the concept fur- 
ther and to develop the ICIQ Modular Questionnaire. 


The first module to be developed was the ICIQ Short 
Form Questionnaire for urinary incontinence: the ICIQ- 
SF. The ICIQ-SF has now been fully validated and 
published!. Given the intention to produce an interna- 
tionally applicable questionnaire, requests were made 
for translations of the ICIQ-SF at an early stage, for 
which the Advisory Board developed a protocol for the 
production of translations of its modules. The ICIQ-SF 
has been translated into 30 languages to date. 


In addition to the ICIQ-SF, ten modules have been 
adopted which are direct (unchanged) derivations from 
already published questionnaires. (Table below) 


WWWACIQ.net will be used to provide the validation 
status of the modules under development for urinary 
symptoms, bowel symptoms and vaginal symptoms. 


Table 1. Fully validated ICIQ modules derived from previously developed questionnaires 


ICIQ Modules Derived from For use in 
ICIQ-MLUTS ICS maleSF [4] Men 
ICIQ-MLUTS-LF ICS male[2] Men 
ICIQ-FLUTS BFLUTS SF [5] Women 
ICIQ-FLUTS-LF BFLUTS [3] Women 
ICIQ-LUTSgol KHQ [6] Men and women 
ICIQ-Ngol N-QOL [7] Men and women 
ICIQ-OABgqol OABg [8] Men and women 
ICIQ-MLUTSsex ICS male [2] Men 
ICIQ-FLUTSsex BFLUTS [3] Women 
ICIQ-UIqol I-QOL [9] Men and women 


*indicates a validated module 
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Annex 2 : International Consultation on Incontinence Questionnaire (ICIQ) - 


ICIQ UI SF (Short-form) 


Initial number DAY MONTH YEAR 
Today’s date 


Many people leak urine some of the time. We are trying to find out how many people leak urine, 
and how much this bothers them. We would be grateful if you could answer the following ques- 
tions, thinking about how you have been, on average, over the PAST FOUR WEEKS. 


1 Please write in your date of birth: | 
DAY MONTH YEAR 


2 Are you (tick one): Female Male 


3 How often do you leak urine? (Tick one box) 
never 


about once a week or less often 
two or three times a week 
about once a day 


several times a day 


all the time 


4 We would like to know how much urine you think leaks. 
How much urine do you usually leak (whether you wear protection or not)? (Tick one box) 


none 0 


a small amount 


2 
a moderate amount 4 
6 


a large amount 


5 Overall, how much does leaking urine interfere with your everyday life? 
Please ring a number between 0 (not at all) and 10 (a great deal) 


0 1 2 3 4 5 6 y 


not at all a great deal 


ICIQ score: sum scores 3+4+5 


6 When does urine leak? (Please tick all that apply to you) 


never — urine does not leak 


leaks before you can get to the toilet 


leaks when you cough or sneeze 


leaks when you are asleep 


leaks when you are physically active/exercising 


leaks when you have finished urinating and are dressed 


leaks for no obvious reason 


leaks all the time 


Thank you very much for answering these questions. 
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